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FORWARD

The Exposure Assessment Group (EAG) of EPA's Office of Research and
Development has three main functions: 1) to conduct exposure assessments.
2) to review assessments and related documents. and 3) to develop guidelines
for Agency exposure assessments. The activities under each of these three
functions are supported by and respond to the needs of the various EPA program
offices. As part of the third function. EAG conducts projects for the purpose
of developing or refining techniques used in exposure assessment. This
document is the product of such a project and serves as a support document to
EPA's Exposure Assessment Guidelines. providing data and information on
standard factors that are needed to calculate exposure. Statistical
distributions or ranges of values are presented for body weight. skin surface
area. and ventilation rates.

James W. Falco
Director
Exposure Assessment Group
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ABSTRACT

This document is intended to support EPA's Exposure Assessment Guidelines
by providing data and information on standard factors that are used to
calculate human exposure to toxic substances. Statistical distributions or
ranges of values were developed for body weight, skin surface area, and
ventilation rates.

Percentile distributions of body weight were computed from the Second
National Health and Nutrition Examination Survey (NHANES II) data base using a
computer program that performs variance estimation of multistage sample data
using the Jackknife Repeated Replicate approach. Distributions of skin
surface areas were similarly calculated from NHANES height and weight data by
applying regression equations that were either located in the literature or
were developed by multivariate analysis of available measurements.

Insufficient data precluded the development of distributions of
ventilation rates. Minimum, maximum, and mean values of minute ventilation at
three activity levels were calculated from available measurements. Activity
pattern information is presented to permit the calculation of time-weighted
average ventilation rates.

This report was submitted in fulfillment of Contract Nos. 68-01-6775 and
68-02-3997 by GCA Corporation under the sponsorship of the U.S. Environmental
Protection Agency. This report covers a period from March 1, 1984 to
January 31, 1985, and work was completed as of January 11, 1985.

iv





Tables
Acknowledgements •

CONTENTS

vi
viii

1.
2.
3.
4.

Introduction.
Body Weight
Surface Area of the Human Body.
Ventilation Rates

1
2
9

32

Appendix A •
Appendix B
Appendix C
Appendix D

v

• A-I
B-1
C-I
D-l





TABLES

Number

2-1

2-2

Body Weight of Male Adults in Kilograms ••

Body Weight of Female Adults in Kilograms •• · . .
4

5

2-3 Body Weight of Male Children in Kilograms. . . . . . 6

2-4

3-1

3-2

Body Weight of Female Children in Kilograms.

Estimated Parameter Values for Different Age
Intervals • • • • • • • • • •

Summary of Surface Area Prediction Formulae
for the DuBois and DuBois Model

· .
· . . . . .

7

12

14

3-3 Percentage of Total Body Surface Area of Parts
by Age and Sex of Japanese Subjects • • • • • • • 16

3-4

3-5

3-6

3-7

Popendorf's Comparison of his Anatomic Model
With Three Earlier Methods for Estimating
the Percentage of Skin Area (with Assumption
of 1.9 m2 Total Area) ••••••••••••

Summary of Equations for Calculating Adult
Body Surface Area ••••••••••

Surface Area of Adult Males in Square Meters •

Surface Area of Adult Females in Square Meters •

18

21

22

23

3-8 Surface Area by Body Part for Adults in Square Meters. • 24

3-9 Percentage of Total Body Surface Area by Part
for Adults•••••••••••••• 25

3-10 Total Body Surface Area of Male
Children in Square Meters • • . . . . . . . . . . . . 27

. . . .3-11

3-12

Total Body Surface Area of Female
Children in Square Meters • •

Percentage of Total Body Surface Area by
Part for Children • • • • • • • • • •

vi

. . . . . . . .

. . . . . . . .
28

29





Number

4-1 Formulae for Predicting Basal Pulmonary Ventilation
Rates in Humans • • • • • • • • • • • · . 33

4-2 Oronasal Distribution of Inspired Air. . · . . · · . 35

4-3 Estimated Minute Ventilation Associated
With Activity Level for Average
Male Adult. . . . • . . . . • . • • · . 36

4-4 Activity Level Categories by Age and Sex • • • • • • • • 37

4-5 Minute Ventilation Ranges by Age,
Sex, and Activity Level • . . . . . . . 39

4-6

B-1

B-2

Activity Pattern Data Aggregated for Three
Microenvironments ••••••••••••

Data Used in Total Surface Area Regression •

Data Used in Adult Body Parts Surface Area
Regressions • • • • • • • • • • • • • • •

· . . . . .
· . .

· . .

40

B-1

B-7

B-3 Surface Area Observations for Ages 0-18. • B-9

B-4 Data and Statistical Summaries for Regressions
on Body Parts • • • • • • • • • • • • • • • • • • • • B-lO

C-I Tabulation of Minute Ventilation Data.

vii

C-l





ACKNOWLEDGEMENTS

The authors would like to acknowledge the assistance of Dr. James
Knoke and Rotna Thomas of the Department of Biostatistics, University of
North Carolina, who provided statistical support. Appreciation is also
extended to Robert Murphy and Dale Hitchcock of the National Center for
Health Statistics for providing the body measurements data tape from the
Second National Health and Nutrition Examination Survey, and to
Dr. William Kalsbeek for providing the QNTLS program.

viii





SECTION 1

INTRODUCTION

The purpose of using standard factors in exposure assessments is to
promote consistency among the various exposure assesgment activities in
which the Environmental Protection Agency (EPA) is involved. Consis­
tency with respect to common physical, chemical, and biological factors,
with respect to assumptions about typical exposure situations, and with
respect to the presentation of the possible ranges of estimates,
enhances the comparability of results and encourages gains in state-of­
the-art exposure assessment techniques through the sharing of common
data.

Current practice for estimating human exposures typically involves
the assumption of average values for such factors as body weight, liquid
consumption, and respiration rates. This report presents statistical
distributions or ranges of values for the following factors:

• weight of adult males,

• weight of adult females,

• weight of children by age and sex,

• skin surface area. and

• respiration rate.

Where sufficient data were ~vailable, percentile distributions were
developed. Where insufficient data precluded the development of statis­
tical distributions, ranges of values were compiled from measurements
reported in the literature. In a few instances, unpublished data
obtained through correspondence with researchers have been used to
develop ranges or distributions. All data, including these unpublished
data, are presented in Appendices B, C, and D of this report. A
glossary of terms is presented at the end of the body of the report.
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SECTION 2

BODY WEIGHT

DATA

Published percentile distributions for body weight for men and
womenl and male and female children2 are based primarily on data
gathered in the first National Health and Nutrition Examination Survey
during 1970 to 1974. The source of data used in this study i~ the more
recent, second National Health and Nutrition Examination Survey,
NHANES II, for which published percentiles are not yet available.

NHANES II was conducted on a nationwide probability sample of
approximately 28,000 persons, aged 6 months to 74 years, from the
civilian, noninstitutionalized population of the United States. The
survey started in February 1976 and was completed in February 1980. The
sample was selected so that certain population groups thought to be at
high risk of malnutrition (persons with low incomes, preschool ctildren
and the elderly) were oversampled. Adjusted sampling weights we'-e then
computed for 76 age, sex, and race categories in order to reflect the
estimated civilian noninstitutionalized U.S. population aged 6 months to
74 years at the midpoint of the survey (March 1, 1978).3

NHANES II provides information on 20,322 interviewed and examined
individuals. Selected sample persons for whom appointments could be
made were brought into examination centers. There, examinees changed
from their street clothing into disposable paper examination uniforms
and foam rubber slippers designed to facilitate and standardize various
elements of the examination. Body measurements, including height and
weight, 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 standardized. One's weight may vary between winter and summer
and may fluctuate with rec~ncy of food and water intake and other daily
activities. 3

Weight was measured with a Toledo self-balancing scale that
mechanically prints weight 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 ad~u8tments were made at the beginning of each
new examination location.

2



HE'lllODS

NHANES II uses a multistage sarrple designed to represent the
civilian noninstitutionalized population of the United States, 6
months to 74 years of age. Since the sample is not a ! imple random one,
it is necessary to incorporate the person's sample weight for proper
analysis of the data. The sample weight is a composite of the
individual selection probability, adjustments for nonresponse, and
poststratification adjustments. 3

The current methodologies appropriate for the analysis of data from
complex surveys such 8S NHANES II have not been made readily available
in the standard statistical software packages.3 In this study,
percentiles (and their standards errors) of the distribution of body
weight have been computed from the NHANES II data using the computer
program QNTLS. QNTLS is a SAS macro written in PROC MATRIX that per­
forms variance estimation of multistage sample survey data using the
Jackknife Repeated Replicate Approach.4 A more detailed discussion of
this program is presented in a paper by its authors located in Appen­
dix A. Weighted mean body weights have been determined from the
NHANES II data using the SAS procedure UNIVARIATE.S

RESULTS

Mean and percentile body weights and their standard errors are
presented in Table 2-1 for adult males, in Table 2-2 for adult females,
in Table 2-3 for male children, and in Table 2-4 for female children.
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SECTION 3

SURFACE AREA OF THE HUMAN BODY

BACKGROUND

This section prov ides a rev iew of the available 1iterature on the
determination of surface area (SA) of the human body. Measurement
techniques are discussed and predictive formulae for the estimation of
total SA reviewed. This is fo] lowed by a discussion of the SA of
different parts of the body.

Measurement Techniques

Two approaches can be used to determine SA of the body: direct
measurement of the skin area or estimating the SA by geometrical
approximation.

Direct Measurements--

Several direct measurement techniques have been used to measure S~

Boyd, in a comprehensive 1935 study, reviewed all methods for measuring
or estimating SA and considered only direct coating, triangulation, and
surface integration as direct measurements. l

The coating methods consist of coating either the whole body Or
specific regions with a substance of known or measured area. In some
instances the pieces of coating were placed on cross-section paper and
the area measured by counting the squares covered. In others, the areas
of the pieces of coating were calculated by weighing the coating or
weighing duplicates cut frofi a substance of uniform thickness. 1

Abernathy, in 1793, was the first to use the coating method when he
measured the area of the head, hand, and foot with pieces of cut paper.
Other work in measuring SA by coating methods has been done by Meeh
(1870); Lissauer (1903); Kastner (1912); DuBois and DuBois (1915);
Sawyer, Stone, and DuBois (1916); Warner (1923); Boyd (1928); Stevenson
(1928); and Takeya (1929).1

Triangulation consists of marking the area of the body into
geonetric figures then calculating the figure areas from their linear
diml·nsions. The first reI iable determination of SA by this method was
made in 1881 by Fubini and Ronchi. They marked off the main anatomical
regions of the bod{, subdivided them into regular geometric figures, and
measured the dimensions with a silk thread and tape measure. 1

9



Surface integration is performed by running a planimeter over the
body in parallel strips of equal widt~ The SA is calculated by adding
the areas of all the strips measured. Roussy and Bordier developed
planimeters for use in measuring body SA. Bordier by himself in 1901,
and with Fabre and Nogier in 1903, measured the SA of newborn infants
and adult men. l Other important work by this method has been reported
by Lassabliere (1910), Frontali (1927), Careddu (1929 and 1930),
Bartalini (1933), and Bradfield (1927).

Directly measuring body SA by any method described above is a
difficult, time-consuming task that is not done much anymore. Gehan
and George, in a 1970 article, cite only 3 studies since 1935 where SA
was directly measured.2 Consequently, existing direct measurement data
are limited and somewhat old.

Geometric Approximations--

Body SA is estimated using geometric methods by assuming the parts
of the body resemble geometric solids, then calculating the surface area
of the solids based on a few measurements of length and circumference.
For example, Michel and Perret (1906 and 1907) estimated the SA of the
trunk by measuring the length from the groove of the neck to the tip of
the coccyx and taking circumferences just under the arms, at the level
of the umbilicus, and at the level of the pubis. Other measurements
were made for the rest of the body.l

A linear method has been proposed by DuBois and DuBois in which
estimates are made on the principle that the surface area of the parts
of the body are proportional, rather than equal, to the surface area of
the solids they resemble, so that estimates of SA made from lengths and
circumferences need to be corrected by constants obtained from direct
measurements of SA. They developed a table with definitions of linear
dimensions and constants for each body part (derived from direct
measurement).!

Recently, Popendorf (1976)3 and Haycock, et. al. (1978)4 used their
own geometric methods for estimating body SA. Both methods assumed body
parts correspond to geometric solids such as the sphere and cylinder.
Haycock, et. al. calculated SA from 34 body measurements.

Formulae for Total Body Surfac~ Area

Several formulae have been proposed for estimating body SA from
measurements of other major body dimensions. Generally, the formulae
are based on the principles that body density and shape are roughly the
same and that the relation of SA to any dimension may be represented by
the curve of central tendency of their plotted values or by the
algebraic expression for the curve.1 Most formulae for estimating SA
relate height to weight. The first such equation was derived by Meeh
and can be expressed by:

SA = KW2/3
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where SA is surface area in square meters, W is weight in kilograms, and
K is a constant.2 While the Meeh equation has been criticized because
the specific gravities of human bodies are not equal and because the
surface area per unit volume differs for individuals with different body
builds, it gives a reasonably good estimate of SA.

A formula that has found wide acceptance and use even to the
present is that of DuBois and DuBois published in 1916.5 Their model
can be written:

a a
SA = ao H 1 W 2

where SA is surface area in square meters, H is height in centimeters,
and W is weight in kilograms. The values of ao (0.007182), al (0.725),
and a2 (0.425) were estimated from a sample of only 9 individuals for
which SA was directly measured. Boyd stated in her comprehensive 1935
study that the DuBois and DuBois formula was used more extensively than
any other for estimating surface area. l The two following examples
indicate that Boyd's 1935 statement probably is still true today.
Firstly, nomograms for determining SA from height and mass presented in
Volume I of Geigy Scientific Tables (1981) are based on the DuBois and
DuBois formula.6 In addition, a computerized literature search con­
ducted for this report identified several articles written in the last
10 years in which the DuBois and DuBois formula was used to estimate
body SA.

Boyd developed new constants for the DuBois and DuBois model based
on 231 direct measurements of body SA she found in her review of the
literatur~ These data were limited to measurements of SA by coating
methods (122 cases), surface integration (93 cases), and triangulation
(16 cases) made of Caucasians of normal body build for whom data on
weight, height, and age (except for exact age of adults) were complete.
Her values for the constants in the DuBois and DuBois model are: ao =
0.01787; a1 = 0.500; and a2 = 0.4838.1 Boyd also developed a formula
based on weight alone, but this is inferior to the one based on height
and weight. Her formulae have not been cited often in recent papers,
probably because of the popularity of the DuBois and DuBois model. 2

In 1970 Gehan and George proposed another set of constants for the
basic DuBois and DuBois model. For their work, they used all the post­
natal subjects listed in Boyd's book for which direct measurements of
surface area, height, and weight were given, a total of 401 observa­
tions. Included were data for some Japanese and Chinese individuals,
and some individuals with unusual body types. The methods used to
measure these subjects were: coating (163 cases), surface integration
(222 cases), and triangulation (16 cases).2

A least-squares method was used to identify the values of the
constants. The value of the constants chosen are those which minimize
the sum of the squared percentage errors of the predicted values of SA.
This approach, rather than minimizing the sum of squared absolute error,
was used because the importance of an error of 0.1 square meter depends
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on the SA of the individual. Using the least-squares method on the 401
observations summarized in Boyd, they obtained the following estimates
of the constants: ao = 0.02350, a1 = 0.42246, and a2 = 0.51456. Hence,
their equation for predicting SA is:

SA = 0.02350 HO.42246 wO·51456

or in logarithmic form:

In SA = -3.75080 + 0.42246 In H + 0.51456 In W

where height is in centimeters, weight is in kg, and surface area is in
square meters. This prediction explains more than 99 percent of the
variation in SA among the 401 individuals measured. 2

When the natural logarithms of the measured surface areas are
plotted against the natural logarithms of the surface predicted by the
equation, the observed surface areas are symmetrically distributed
around a line of perfect fit with only a few large percentage
deviations. Only 5 individuals differed from the measured value by 25
percent or more, and because each of the 5 weighed less than 13 pounds
the amount of difference was small. Eighteen estimates differed from
measurements by 15-24 percent. Of these, 12 weighed less than 15
pounds, one was overweight (5 feet 7 inches, 172 pounds), one was very
thin (4 feet 11 inches, 78 pounds), and 4 were of average build. Since
the same observer measured SA for these 4 individuals1 the possibility
of some bias in measured values cannot be discounted.L

Gehan and George considered separate constants for different age
groups: less than 5 years old, 5 years old to less than 20 years old,
and greater than 20 years old. The different values for the constants
are presented in Table 3-1 below.

TABLE 3-1. ESTIMATED PARAMETER VALUES FOR DIFFERENT AGE INTERVALS.3

Age Number
group of persons

All ages 401

< 5 years old 229

> 5 - < 20 years old 42

~20 years old 130

aO

0.02350

0.02667

0.03050

0.01545

0.42246

0.38217

0.35129

0.54468

0.51456

0.53937

0.54375

0.46336

The surface areas estimated by the values for all ages were
compared to surface areas estimated by the values for each age group for
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individuals at the third, fiftieth, and ninety-seventh percentiles of
weight and height. Nearly all differences in SA estimates were less
than 0.01 square meter, and the largest difference was 0.03 m2 for an
l8-year-old at the 97th percentile. The authors concluded that there is
no advantage in using separate values of aO, al and a2 by age interval.2

In 1978, Haycock, Schwartz, and Wisotsky, without knowledge of the
work by Gehan and George, developed their own values for the parameters
aO, aI, and a2 for the DuBois and DuBois model. Their interest in
making the DuBois and DuBois model more accurate arose from their work
in pediatrics and the fact that DuBois and DuBois included only one
child in their study group, a severely undernourished girl who weighed
only 13.8 pounds at age 21 months. 5 Haycock, et. al. used their own
geometric method for estimating SA from 34 body measurements for 81
individuals. Their study included newborn infants (10 cases), infants
(12 cases), children (40 cases), and adult members of the medical and
secretarial staffs of 2 hospitals (19 cases). The subjects all had
grossly normal body structure but the sample included individuals of
widely varying physique ranging from thin to obese. Black, Hispanic,
and Caucasian children were included in their sample. 4

The values of the model parameters were solved for the relationship
between SA and height and weight by multiple regression analysis. The
least squares best fit for this equation yielded the following values
for the thre~ coefficients: aO = 0.024265, al = 0.3964, and a2 =
0.5378. The result is this equation for estimating surface area:

SA = 0.024265 HO.3964 wQ.5378

expressed logarithmically as:

In SA = In 0.024265 + 0.3964 In H + 0.5378 In W.

The coefficients for this equation agree remarkably with those obtained
by Gehan and George for 401 measurements.

Gehan and George and Haycock, et. al. agree that, based on their
respective studies of previous ~ork, a more complex model than the
DuBois and DuBois model for estimating SA is unnecessary.7 Based on
samples of direct measurements (Boyd; Gehan and George) and geometric
estimates (Haycock, et. al.) larger than DuBois and DuBois used, these
authors have obtained parameters for the DuBois and DuBois model which
are different than those originally postulated by DuBois and DuBois.
The DuBois and DuBois model can be written

In SA = In 80 + al In H + a2 In W.

The values for SO' aI, and a2 obtained by the various authors discussed
above are presented in Table 3-2:
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TABLE 3-2. SUMMARY OF SURFACE AREA PREDICTION FORMULAE
FOR THE DUBOIS AND DUBOIS MODEL

Author Number of
(year) persons aO a1 a2

DuBois and 9 0.007184 0.725 0.425
DuBois (916)

Boyd (1935) 231 0.01787 0.500 0.4838

Gehan and 401 0.02350 0.42246 0.51456
George (1970)

Haycock, et. a1- 81 0.024265 0.3964 0.5378
(1978)

The agreement between the model parameters estimated by Gehan and
George and Haycock, et. a1. is remarkable in view of the fact that, not
only were Haycock, et. a1. unaware of the others' work, they used an
entirely different set of subjects and used geometric estimates of SA
rather than direct measurements. Because the Gehan and George formula
is based on the largest number of direct measurements (401), theirs
should be the one of choice for estimating SA.

Nomograms

Sendroy and Cecchini (1954) proposed a graphical method whereby SA
could be read from a diagram relating height and weight to surface
area.8 However, they do not give an explicit model for calculating SA.
The graph was developed empirically based on 252 cases, 127 of which
were from the 401 direct measurements reported by Boyd. In the other
125 cases the SA was estimated using the linear method of DuBois and
DuBois. Because the Sendroy and Cecchini method is graphical, it is
inherently less precise and less accurate than the formulae of other
authors, particularly Gehan and George and Haycock, et. ale

Surface Area of Body Parts

Several investigaton who have worked in determining body surface
area have reported their results in terms of surface areas (SA) of
different parts of the body as well as total surface area. The
literature contains SA of body parts both as direct measurements and as
estimates. Data on body part SA have been reported for both sexes, for
several ethnic groups, and for ages ranging from newborn to elderly.

14



Direct Measurements--

Boyd summarized direct measurements of SA made by various
investigators who reported results in varying degrees of detail. Boyd
and Meeh reported measurements for the greatest number of body parts,
including the head, trunk, upper arms, forearms, hands, thighs, legs,
and feet. Boyd measured a female child at three different ages, and
another female child at five different ages over a period of eight
months. The result is a record of the growth of the surface area of the
body and the change in the percentage of total body SA associated with
each part. Meeh in 1879 measured the SA of 16 Caucasian males ranging
in age from 6 days to 66 years.!

In 1903 Lissauer reported the body SA of 12 infants ranging in age
from 17 days to 15 months. His measurements of body parts were not
broken down into a6 much detail as Meeh and Boyd, recording SA in terms
of only head, trunk, upper extremities, and lower extremities.1

DuBois and DuBois reported the SA of various body parts for four
adult males and one adult female. Sawyer, Stone, and DuBois reported
body part SA for a 29-month female, a 12-year, lO-month male, an 18-year
male, a 21-year, 6-month male, and a 26-year female. Both research
teams measured SA for head, trunk, arms, hand, thighs, legs, and feet. 1

Stevenson, in 1928, measured the SA of the same body parts listed
above for 10 adult Chinese men. Takeya also measured the same body
parts for 22 adult Japanese males and females in 1929.1

Bradfield, in 1927, measured the SA of the trunk, arms, fingers,
legs, and toes of 47 Caucasian women, and estimated the SA of their
heads by the DuBois linear method discussed below. l

A study by Fujimoto and Watanabe in 1969 presented the results of
direct measurements of 201 Japanese of both sexes ranging in age from
less than one year to 76 years. The subjects were pre-screened by an
obesity index so that all indiv iduals had a "standard Japanese physique
by sex and age," or were categorized as s lender or obese after ado les­
cence. The authors reported the average percentage of total body SA for
a large I1umber of different body regions, including the area covered by
head hair, the forehead, face, ear, neck, upper front trunk, lower front
trunk, upper back trunk, lower back trunk, hip, upper arm, lower arm,
hand, thigh, leg, and foot. These figures are presented in Table 3-3.
The authors, upon analyzing the data according to sex and age, noted the
following: 9

• the percentage of total SA of the head, face, and neck
decreases with increasing age;

• the percentage of total SA of the lower extremities, such as
thighs, increases with age; and

15
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• the differences in percentages of different body regions
between sexes become significant after adolescence» the thigh
having a higher percentage in the female.

While there are differences in the regional percentages between Japanese
and Americans that might limit the applicability of the data from this
study to the U.S. population» this study presents the largest single
group of direct measurements made by any SA investigator, presents a
balanced sample of individuals according to sex and age group» and
compares the results of the Japanese measurements with Germans (measured
by Meeh) and Americans (measured by DuBois). However» only averages for
each age group and sex are presented, which limits the usefulness of the
data for determining ranges of percentages for each body part or region.

Linear and Geometric Methods--

Two methods have been used extensively to estimate the surface area
of body parts: linear methods and geometric methods. Linear methods
are based on actual measurement data, and generally invol ve mul tiplying
a linear dimension of a body part (length, circumference, etc.) by a
constant which is derived from previous direct measurements. Geometric
methods divide the body into parts which are assigned a simple geometric
shape» e.g., a forearm is treated 1 ike a cy linder, the head 1 ike a
sphere» etc. The dimensions of the body parts are measured, then the
surface area is computed from the formula for the particular geometric
solid. Because both of these are methods for estimating» not directly
measuring, surface area, they are discussed only briefly below.

Linear methods that appear to be most well known for estimating the
SA of body parts are those of DuBois and DuBois, Worner, and Roussy.
Boyd stated in 1935 that the DuBois linear formula was considered a
reasonably adequate substitute for measuring SA. While the method gives
a reasonably good approximation for total SA, data show that for
individual parts» especially hands» errors can be quite large. l

One recent study proposed a human skin surface model based on a
geometric method of estimating SA. Various body dimensions for a "50th
percentile man" were used with a mensuration formula for geometric
sol ids to calculate the SA of the geometric solid most closely related
to the body part. The results were reported as a percentage of total SA
as:;ociated with each body part and are presented in Tabl e 3-4, which
sh·)ws the author's comparison of his model with three earlier published
methods. 3

METHODS

Available direct measurement data were analyzed using the
Statistical Processing System (SPS)10 software package to generate
equations that calculate SA as a function of height and weight. These
equations were then used to calculate SA distributions of the U.S.
population with NHANES II height and weight data using the computer
program QNTLS.11 (See Appendix A for a description of this program.)
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TABLE 3-4. POPENDORF'S COMPARISON OF HIS ANATOMIC MODEL WITH THREE
EARLIER METHODS FOR ESTIMATING

2
THE PERCENTAGE OF SKIN

AREA (WITH ASSUMPTION OF 1.9 m TOTAL AREA)3
_=======:===========••==C_====Z============3_======================~=============-

Wiedenfeld
Body Part (1902)a

Berkow
(931)12

Cylinder
model (1973)13

Popendorf's
Anatomic

model (1976)3

Head 4.8
------------ ----------------
Neck 2.1

6
1.1

5.7

1.2

6.8

6.9

9.7

6.7

7.0

4.5 -----------------
3.3

13.5 ----------------
-______________ 9.Sc

4.2

10

-----------------
7.1

Upper Arms

Forearms
~.-----------. ----------------
Kands
~.-----------

Fingers

~---------- ~----------------
Shoulder

Chest 27 8.0

~~~ 30.' ~-==:~~~~~~~~1

~----------- 25 17 ---------------- ~---------------
Thighs 20.9 lS.0

----------- ~---------------- -------------- ---------------- ~---------------
Calves 12.5 12.7 13.5
~---------- ~------------------------------- l7.4

c
~---------------

Feet 7.1 6.3 6.4

~---------------------------------------------------------------~---------------

a As referenced in Berkow (1931).12

b Cylinder model of Parker et al. (1973) assumes a cylindrical head. 13

c Apparently, hands were included in forearms and feet were included in
calves.

d The relative proportions of the Berkow model compare favorably with other
i mod~ls if the percentage attributed to the trunk is reduced by one-half.

I
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Total Body Surface Area

Review of the literature identified the equation proposed by Gehan
and George2 as the best choice for estimating SA. However, their paper
gave insufficient information to estimate the standard error about the
regressio~ Therefore, the 401 direct measurements of children and
adults used by Gehan and George were reanalyzed using SPS to obtain this
standard error. These data are presented in Appendix B in Table B-1.

The model uses weight and height as independent variables to
predict total body surface area, and can be written as:

a a
SAi = aoWi lHi 2ei

or in logarithmic form:

where SA is surface area in meters squared, W is weight in kilograms, H
is height in centimeters, ao, aI, a2 are parameters to be estimated and
In ei is a random error term with mean zero and constant variance. For
tests of hypotheses, it was assumed that In ei is normally distributed.
The random errors were assumed to be independent among individuals.

Using the least squares procedure, the following parameter
estimates (and their standard errors) were obtained:

ao = -3.73 (0.18), a1 = 0.517 (0.022), a3 = 0.417 (0.054).

The model is then:

0.0239 wQ.517 HO.417

or in logarithmic form:

In SA = -3.73 + 0.517 In W+ 0.417 In H

with a standard error about the regression of 0.00374. This model ex­
plains more than 99 percent of the total variation in surface area among
the observations and is identical to two significant figures with the
model developed by Gehan and George.

Body Part Surface Area

Because of the rapid changes in the proportions of body parts in
childhood,1 the SA of body parts were analyzed separately for children
«18 years) and adults (218 years). Direct measurements of SA of
various body parts assembled by Boyd1 and Van Graan14 are presented in
Appendix B. (Table B-2 tabulates measurements of adults and Table B-3
presents children's data.) The data for adults were used to develop
equations for estimating body part SA from height and weight.
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Insufficient data for children, however~ precluded the development of
equations to estimate their body part SA.

For adults, regression equations relating weight and height to the
surface area of the body part were developed using SPS for: head,
trunk, upper extremities and lower extremities. Upper extremities are
comprised of arms and hands; arms are further divided into upper arms
and forearms. Lower extremities include legs and feet, with legs
further divided into thighs and lower legs. The trunk includes the
neck. Only data reflecting similar demarcation between parts were used
in the analyses.

The same model used to estimate total body surface area with the
independent variables height and weight was ~sed for the surface area of
body parts (SAP):

a a
SAP = aoW IH 2

Three regressions were run on each body part for which there were data
available: observations on females; observations on males; and the
pooled observations. For each body part an F-test was conducted to test
whether two different regression models (male and female) were
necessary. When indicated by the F-test, we rejected the null
hypothesis that there was no difference between the two regressions
(i.e., that the data should be pooled), and have listed the two equa­
tions. The equations are summarized in Table 3-5, with the number of
observations upon ~hich they are based (n), the coefficient of determi­
nation (R2), the standard error about the refression (s.e), and the p­
Value for the hypothesis that R2 = O. The R values for both male and
female heads and female hands are low. This indicates that a low
proportion of the variation in these surface areas is explained by
height and weight; consequently, these equations should be considered
poor predictors of the SA of that body part. The data and statistical
summaries are presented in Appendix B, Tables B-4.1 to B-4.17.

RESULTS

Adults

Percentile estimates of tetal SA and SA of body parts calculated
with regression equations and NHANES II height and weight data using
QNTLS are presented in Table 3-6 for adult males and Table 3-7 for adult
females. Percentile estimates presented in these tables that exceed the
minimum or maximum SA measurements upon which the regression equations
were based are marked with asterisks. These minimum and maximum values
are presented in Table 3-8 along with the mean values. Table 3-9
summarizes these measurements as percentages.

The standard errors of the percentile estimates are the standard
errors about the regressions; it has been assumed that error associated
with height and weight is negligible. (As can be seen in Tables 2-1 and
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TABLE 3-5. SUMMARY OF EQUATIONS FOR CALCULATING
ADULT BODY SURFACE AREA

ZD=~===a:=~s=~======~C =a=~=~.=C== •••••e==.=••••=C ===•••:r ••••:a.a a;_==_c••a •••••••

EQUATION FOR2SURFACE AREA
R2BODY PART (m ) p s.e. n

Head

Female 0.0256 WO. 124 HO. 189 0.01 0.302 0.00678 57

Male 0.0492 wO· 339 H-O.0950 0.01 0.222 0.0202 32
Trunk

Female 0.188 WO. 647 H-O.304 0.001 0.877 0.00567 57
Male 0.0240 wO. 808 H-0.0131 0.001 0.894 0.0118 32

Upper Extremities

Female 0.0288 wO•341 HO•175 0.001 0.526 0.00833 57
Male 0.00329 wO. 466 HO. 524 0.001 0.821 0.0101 48

Arms

Female 0.00223 wO. 201 HO. 748 0.01 0.731 0.00996 13
Male 0.00111 wO. 616 HO•561 0.001 0.892 0.0177 32

Upper Arms

Male 8.70 wO. 741 H-1. 4O 0.25 0.576 0.0387 6

Forearms

Male 0.326 WO. 858 H-O. 895 0.05 0.897 0.0207 6
Rands

Female 0.0131 wO. 412 HO.0274 0.1 0.447 0.0172 12~!

Male 0.0257 WO. 573 R-O. 218 0.001 0.575 0.0187 32
Lower ExtremitiesR.! 0.00286 wO· 458 RO.696 0.001 0.802 0.00633 105

Legs 0.00240 wO. 542 HO•626 0.001 0.780 0.0130 45

Thighs 0.00352 wO· 629 HO.379 0.001 0.739 0.0149 45

Lower Legs 0.000276 WO. 416 RO. 973 0.001 0.727 0.0149 45

Feet 0.000618 wO. 372 RO. 725 0.001 0.651 0.0147 45

W:
R:

R~:
a.e. :

n:

weight in kilograms
height in centimeters
level of significance
coefficient of determination
standard error about the regression
number of observations

~l One observation for a female whose body wei.ght exceeded the 95 percentile was
not used.

R.f Although two separate regressions were marginally indicated by the F test,
pooling was done for consistency with individual components of lower extremities.
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TABLE 3-8. SURFACE AREA BY BODY PART FOR ADULTS IN SQUARE METERS

••••=:SK~====K===============S=======~========Z=====S=======================================

Males Females

Body Part Mean (s.d.) Min - Max n Mean (s.d.) Min - Max n

Head 0.118 (0.0160) 0.090 - 0.161 32 0.110 (0.00625) 0.0953 - 0.127 57

Trunk 0.569 (0.104) 0.306 - 0.893 32 0.542 (0.0712) 0.437 - 0.867 57

Upper
Extremities 0.319 (0.0461) 0.169 - 0.429 48 0.276 (0.0241) 0.215 - 0.333 57

Arms 0.228 (0.0374) 0.109 - 0.292 32 0.210 (0.0129) 0.193 - 0.235 13

Upper Arms 0.143 (0.0143) 0.122 - 0.156 6 -- -- --
Forea:nns 0.114 (0.0127) 0.0945 - 0.136 6 -- -- --

Hands 0.0840 (0.0127) 0.0596 - 0.113 32 0.0746 (0.00510) 0.0639 - 0.0824 12

Lower
Extremities 0.636 (0.0994) 0.283 - 0.868 48 0.626 (0.0675) 0.49~ - 0.809 57

Legs 0.505 (0.0885) o.22~ - 0.656 32 0.488 (0.0515) 0.423 - 0.585 13

Thighs 0.198 (0.147) 0.128 - 0.403 32 0.295 (0.0333) 0.258 - 0.360 13

Lower Legs 0.207 (0.0379) 0.093 - 0.296 32 0.194 (0.0240) 0.165 - 0.229 13

Feet 0.112 (0.0177) 0.0611 - 0.156 32 0.0975 (0.00903) 0.0834 - 0.115 13

s.d.: standard deviation

n: number of observations
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TABLE 3-9. PERCENTAGE OF TOTAL BODY SURFACE AREA BY PART FOR ADULTS

.=====~========s= =======~======================~======================= =======

Kales Females

Body Part Mean (s.d.) Kin - Max n Mean (s.d.) Min - Kax n

Head 7.8 (1.0) 6.1 - 10.6 32 7.1 (0.6 ) 5.6 - 8.1 57

Trunk 35.9 (2.0 30.5 - 41.4 32 34.8 0.9) 32.8 - 41.7 57

Upper
Extremities 18.8 (l.U 16.4 - 21.0 48 17.9 (0.9) 15.6 - 19.9 57

Arms 14.1 (0.9) 12.5 - 15.5 32 14.0 (0.6) 12.4 - 14.8 13

Upper Arms 7.4 (0.5) 6.7 - 8.1 6 - - -
Forearms 5.9 (0.3) 5.4 - 6.3 6 - - -

Hands 5.2 (0.5) 4.6 - 7.0 32 5.1 (0.3 ) 4.4 - 5.4 12

Lower
Extremities 37.5 (l.9) 33.3 - 41.2 48 40.3 0.6) 36.0 - 43.2 57

Legs 31.2 ( 1.6) 26.1 - 33.4 32 32.4 ( 1.6) 29.8 - 35.3 13
1

Thighs 18.4 0.2) 15.2 - 20.2 32 19.5 0.1) 18.0 - 21.7 uI

Lower Legs 12.8 0.0) 11.0 - 15.8 32 12.8 ( 1.0) 11.4 - 14.9 13

Feet 7.0 (0.5) 6.0 - 7.9 32 6.5 (0.3) 6.0 - 7.0 13

1

s.d.: standard deviation

n: number of observations
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2-2 in Section 2, the standard errors of the percentiles of adult male
and female body weights are typically less than one percent of the
value.)

Children

Percentile estimates of total SA of children calculated with the
total SA regression equation and NHANES II height and weight data using
QNTLS are presented in Table 3-10 for males and Table 3-11 for females.
Estimates are not presented for children less than two years old because
there are no NHANES height data for this age group. For children, the
error associated with height and weight cannot be assumed to be zero
because of their relatively small sample sizes. Therefore, the standard
errors of the percentile estimates cannot be estimated because it cannot
be assumed that the errors associated with the exogenous variables
(height and weight) are independent of that associated with the model;
there are insufficient data to determine the relationship between these
errors.

Available measurements of children's body part SA are summarized as
percentage of tota] SA in Table 3-12.
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TABLE 3-10. TOTAL BODY SURFACE AREA OF MALE CHILDREN IN SQUARE METERS

••••••m•••••mc.ccc••==••sa.=c.~••••=====m==a=••••••c.========~a==a=~••••=a.=~•••••=._••=.c••••__••••_.
Percentile

iAge (yrs.)!1 5 10 15 25 50 75 85 90 95

2 < 3 0.527 0.544 0.552 0.569 0.603 0.629 0.643 0.661 0.682

3 < 4 0.585 0.606 0.620 0.636 0.664 0.700 0.719 0.729 0.764

4 < 5 0.633 0.658 0.673 0.689 0.731 0.771 0.796 0.809 0.845

5 < 6 0.692 0.721 0.732 0.746 0.793 0.840 0.864 0.895 0.918

6 < 7 0.757 0.788 0.809 0.821 0.866 0.915 0.957 1.01 1.06

7 < 8 0.794 0.832 0.848 0.877 0.936 0.993 1.01 1.06 1.11

8 < 9 0.836 0.897 0.914 0.932 1.00 1.06 1.12 1.17 1.24

9 < 10 0.932 0.966 0.988 1.00 1.07 1.13 1.16 1.25 1.29

10 < 11 1.01 1.04 1.06 1.10 1.18 1.28 1.35 1.40 1.48

11 < 12 1.00 1.06 1.12 1.16 1.23 1.40 1.47 1.53 1.60

12 < 13 1.11 1.13 1.20 1.25 1.34 1.47 1.52 1.62 1.76

13 < 14 1.20 1.24 1.27 1.30 1.47 1.62 1.67 1.75 1.81

14 < :5 1.33 1.39 1.45 1.51 1.61 1. 73 1. 78 1.84 1.91

15 < 16 1.45 1.49 1.52 1.60 1.70 1.79 1.84 1.90 2.02

16 < 17 1.55 1.59 1.61 1.66 1. 76 1.87 1.98 2.03 2.16

17 < 18 1.54 1.56 1.62 1.69 1.80 1.91 1.96 2.03 2.09

3 < 6 0.616 0.636 0.649 0.673 0.728 0.785 0.817 0.842 0.876

6 < 9 0.787 0.814 0.834 0.866 0.931 1.01 1.05 1.09 1.14

9 < 12 0.972 1.00 1.02 1.07 1.16 1.28 1.36 1.42 1.52

12 < 15 1.19 1.24 1.27 1.32 1.49 1.64 1. 73 1.77 1.85

15 < 18 1.50 1.55 1.59 1.65 1.75 1.86 1.94 2.01 2.11

!I Lack of height measurements for children < 2 years in NHANES II precluded calculation of surface
areas for this age g~oup.
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TABLE 3-11. TOTAL BODY SURFACE AREA OF FEMALE CHILDREN IN SQUARE METERS
.==_CCC•••=_KS_•• zsa=CC=CDC=.a=a••===a=••=D===.=====Da=••=.=====~===.=.a======D.a=.===••_===.=._o.=_~

Percentile

Age (yrs.)!f 5 I 10 I 15 I 25 50 75 85 90 95
I

2 ( 3 0.516 I 0.532 0.544 0.557 0.579 0.610 0.623 0.637 0.653
I

3 ( L 0.555 0.570 0.589 0.607 0.649 0.688 0.707 0.721 0.737

4 ( 5 0.627 0.639 0.649 0.666 0.706 0.758 0.777 0.794 0.820
!

5 ( 6 0.675 0.700 0.714 0.735 0.779 0.830 0.870 0.902 0.952

6 < 7 0.723 0.748 0.770 0.791 0.843 0.914 0.961 0.989 1.03

7 < 8 0.792 0.808 0.819 0.854 0.917 0.977 1.02 1.06 1.13

8 < 9 0.863 0.888 0.913 0.932 1.00 1.05 1.08 1.11 1.18

9 ( 10 0.897 0.948 0.969 1.01 1.06 1.14 1.22 1.31 1.41

10 ( 11 0.981 1.01 1.05 1.10 1.17 1.29 1.34 i 1.37 1.43

11 < 12 1.06 1.09 1.12 1.16 1.30 1.40 1.50 1.56 1.62

12 < 13 1.13 1.19 1.24 1.27 1.40 1.51 1.62 1.64 1. 70

13 < 14 1.21 1.28 1.32 1.38 1.48 1.59 1.67 1. 75 1.86

14 ( 15 1.31 1.34 1.39 1.45 1.55 1.66 1. 74 1. 76 1.88

15 < 16 1.38 1.42 1.43 1.47 1.57 1.67 1.72 1. 76 1.83

16 < 17 1.40 1.46 1.48 1. 53 1.60 1.69 1. 79 1.84 1.91

17 ( 18 1.42 1.49 1.51 1.56 1.63 1. 73 1.80 1.84 1.94

3 ( 6 0.585 0.610 0.630 0.654 0.711 0.770 0.808 0.831 0.879

6 ( 9 0.754 0.790 0.804 0.845 0.919 1.00 1.04 1.07 1.13

9 ( 12 0.957 0.990 1.03 1.06 1.16 1.31 1.38 1.43 1.56

12 ( 15 1.21 1.27 1.30 1.37 1.48 1.61 1.68 1. 74 1.82

15 < 18 1.40 1.44 1.47 1.51 1.60 1.70 1. 76 1.82 1.92

AI Lack of height measurements for children < 2 years in NHANES II precluded calculation of surface
areas for this age group.
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SECTION 4

VENTILATION RATES

This section presents pulmonary ventilation data and activity
pattern data to permit the calculation of time-weighted average
ventilation rates.

PULMONARY VENTILATION

Background

Pulmonary ventilation is tle mass movement of gas in anc out of the
lungs. l The volumes of inhaled .nd exhaled air usually are not exactly
equal; the volume of inspired o'ygen is typically larger than the volume
of expired carbon dioxide. Pulnonary ventilation is generally reFre­
sented by the minute volume eVe), the volume of gas expired in liters
per minute at BTPS (gas volume at normal body temperature and ambient
barometric pressure, saturated \oIith \oIater vapor). Minute volume is the
product of tidal volume (the volume of gas moved during each respiratory
cycle) and respiratory frequency.2

Minute volume is usually measured accurately \oIith a water-filled
spirometer. The spirometer uses one-\oIay valves to funnel expired air
into a collection system such as a Douglas Bag; alternatively, the
expired air may be collected directly in the spirometer.2 These types
of spirometric measurements of Ve have been reported by various clinical
studies since the early 1930's. Today, the accuracy of this instrumen­
tation is considered to be very good, and experts in the field of
pulmonary science still regard the results of these early studies to be
valid determinations of lung volume measurements.

There have been several formulae proposed in the literature to
calculate minute ventilation of humans at rest from anthropometric data.
Many of these equations are summarized in Table 4-1. Most of these
formulae are based upon measurements of relatively small sample sizes;
all of them are applicable only to the estimation of minute ventilation
at rest.

Resting ventilation is directly related to the resting metabolic
rate. With exercise, minute volume increases in response to the
increase in metabolic demand.3 There is an abrupt increase in
ventilation \oIith the onset of fxercise, follo\oled by a further, more
gradual increase. With moderate exercise, the increase is due primarily
to an increase in tidal volume; this is accompanied by an increase in
respiratory frequency when the exercise becomes more strenuous. When
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TABLE 4-1. FORMULAE FOR PREDICTING BASAL PULMONARY
VENTILATION RATES IN BUHANS

======:.:::::::::::===========------------------------------=--==---
Subject

Age
(yrs)

Adults

5-7
8-13
9-15
9-15
9-15
9-15

13-15
16-19
16-34

20-29
32-38
35-49

41-48
48-57
50-69
50-79
59-71
73-76
Infants

Number
Ex Sex

100M
44M
22M
19M
16M
16M
10M
10M
93F
93F
50F
50F
13F
10F

8M
10M
40M
40M
40M
40M
11M
12M
17M
17F
11M
10M
15M
10F
10M

9M
19M
13F

8M
3M

17M/F

Formula for Calculating Reference
Minute Volume (l/min) Number

3.66S (s.d. = 0.52S) 36
-4.378 + 0.2363W - 0.037A (s.d. = 1.37) 15

2.94S (range: 2.568 - 3.988) 15
3.71S (s.d. = 1.065) 25

-0.37 + 4.028 (s.d. = 1.35) 51
7.96 + 0.011W (s.d. = 1.47) 51
4.54S (s.d. = 1.07) 32
3.5S (s.d. = 0.58) 15
3.40 + 1.838 (s.d. = 1.08) 51
4.88 + 0.021W (s.d. = 0.97) 51
4.38 (s.d. = 1.5) 31
3.67 + 0.094W - 0.02A (s.d. = 1.52) 15
2.€38 (range: 2.098 - 3.988) 15
3.48 (s.d. = 0.35) 15
8.12S (range: 6.258 - 8.758) 42
6.68S (range: 5.40S - 8.128) 42

-48.3 + 0.73A (r = 0.75) 27*
-80.6 + 0.87B (r = 0.643) 27*
15.6 + 0.84W (r = 0.614) 27*

-9.5 + 45.78 (r = 0.635) 27*
4.51S (range: 3.35S - 5.338) 42
3.978 (range: 3.16S - 4.89S) 42
3.68 (r = 0.3S) 18
3.28 (r = 0.48) 18
3.54S (range: 2.518 - 4.558) 42
3.838 (range: 3.118 - 4.558) 42
3.18 (s.d. = 0.5S) 18
3.28 (s.d. = 0.45) 18
4.218 (range: 3.578 - 4.72S) 42
4.048 (range: 2.958 - 5.088) 42
3.98 (s.d. = 0.458) 18
3.4S (s.d. = 0.48) 18
3.778 (range: 3.438 - 4.708) 42
3.988 (range: 3.398 - 4.828) 42
-0.1531 + 0.3W (r = 0.84) 38

o
*Ve for maximal values; A = age in months

s.d. :
S:
W:
H:
A:
r:

standard deviat~on
surface area (m )
weight (kg)
height (m)
age (yrs)
correlation coefficient
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exercise ceases, there 1S an abrupt dec~ease in ventilation, fol lowed by
a more gradual decline to pre-exercise values.4

The ventilatory response to a given intensity of work is usually
reported at steady-state, which is assumed to have been reached when the
body has been allowed four or five minutes to adapt to the new level of
metabolism and respiratory variables show only minor changes over the
preceding minute. At moderate work loads, there is a linear relation­
ship between minute volume and the oxygen cost of a given activity.S As
the intensity of effort increases above sixty percent of a p~rson's

maximal work capacity, a disproportionate hyperventilation deve1ops~
This parallels and probably refiects the accumulation of ana~robic

metabolites in the blood.S

With increasing age, the resting metabolic rate, and thus resting
ventilation, tend to decrease slightly. Minute volume in older indi~

viduals responds to the increasing metabolic demands of exercise in a
manner similar to younger persons; however, the older person has a
higher ventilatory response at ~ given submaxima1 metabolic demand, an
earlier onset of anaerobic metabolism with associated earlier hyperventi­
lation, and a reduction in maximal venti 1ation. In addition, both the
time required to reach a steady-state level of minute ventilation at the
onset of exercise and the time to return to resting levels following a
period of moderate to severe exercise increase with age.3

Ventilation is also influenced by physical conditioning. At rest,
athletes often have a slower and deeper pattern of respiration than more
sedentary persons. In exercise, the trained individual demonstrates a
lower minute volume required fcor a given work load, indicating an
improvement iL the efficiency of ventilation, and a higher maximal
minute ventiletion that can be achieved during strenuous exertion.7

The majority of the population typically breathes through the nose,
shifting to oronasa1 breathing during conversation, singing, il lness
with nasal congestion, or exercise. With exercise, most individuals
shift from nasll breathing to oronasal breathing at ventilation rates
greater than 30 to 3S liters per minute. At this ventilation rate,
about 43 percent of inspired air bypasses the nose. Approximately
15 percent of the population are habitual oronasal or ''mouth'' breathers.
Table 4-2 summarizes ventilation patterns observed in ''mouth'' breathers
and normal subjects.8

Methods

Review of the literature failed to identify equations that would
enable the development of statistical distributions of minute ventila­
tion at all activity levels for male and female children and adul ts.
Therefore, ranges of measured values were compiled from the available
data, which are tabulated in Appendix C. Many of these measurements are
from early studies. In more recent investigations, minute ventilation
tends to be measured more as background information than as a research
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TABLE 4-2. ORONASAL DISTRIBUTION OF INSPIRED AIR8

Normal Breathers "Mouth" Breathers
Nasal Mouth Nasal Mouth

Ventilation volume volume volume volume
rate (l/min) O/min) O/min) ( l/min) ( 1/min)

--------------------------- -
5 5 0 4 1

10 10 0 6 4

15 15 0 8 7

20 20 0 9 11

30 30 0 12 18

35* 20 15 13 22

40 21 19 14 26

45 22.5 22.5 15 30

50 23 27 17 33

60 28 32 18 42

80 32 48 23 57

90 36.5 53.5
- -- --

*Point at which normal breathers switch from nasal only breathing to
oronasal breathing.

-~----------_._------------

objective itself, making current measurements difficult to locate in the
literature. In addition, those recent measurements that have been
located are frequently of specific subpopulations such as obese
asthmatics or marathon runners.

Measurements of minute ventilation at various activity levels were
compiled for each age-sex group. The activity levels at which the
measurements were taken were categorized as light, moderate, or heavy
according to criteria recent ly developed by the Environmental Criteria
and Assessment Office for the ozone criteria document. These criteria
(in watts and in kilogram-meters per minute) were developed for a
reference male adult with a body weight of 70 kilograms and are sum­
marized in Table 4-3, along with associated minute ventilation esti­
mates.9 Activity level categories for the other age-sex groups were
extrapolated from the criteria for male adults on the basis of body
weight lO by multiplying the work level by the ratio of the mean body
weight for the age group (from Section 2 of this report) to 70 kilo­
grams. The resulting work level ranges (in kilogram-meters per minute)
for each age-sex group are listed in Table 4-4.
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TABLE 4.4. ACTIVITY Pi\TTERN CATEGORIES BY AGE AND SEX
============================================~========= ===========

AGE SEX WEIGHT ACTIVITY RANGES
(yrs) (kg) (kg-mlmin)

-----------------------------------
LIGHT MODERATE HEAVY

----------------------------------------------------------------
2 F 11.80 < 50 50 - 100 > 100

1'1 12.34 < 52 52 - 105 > 105
3 F 14.10 < 60 60 - 120 > 120

1'1 14.62 < 62 62 - 124 > 124
4 F 15.96 < 68 68 - 135 > 135

1'1 16.69 < 71 71 - 142 > Iii 2
5 F 17.66 < 75 75 - 150 > 150

1'1 18.67 < 79 79 - 158 > 158
6 F 19.52 < 83 83 - 166 > 166

1'1 20.69 < 88 88 - 175 > 175
7 F 23.26 < 99 99 - 197 > 197

1'1 22.85 < 97 97 - 194 > 194
8 F 26.58 < 113 113 - 225 > 225

1'1 25.30 < 107 107 - 215 > 215
9 F 30.45 < 129 129 - 258 > 258

1'1 28.13 < 119 119 - 239 > 239
10 F 32.55 < 138 138 - 276 > 276

1'1 31.44 < 133 133 - 267 > 267
11 F 36.95 < 157 157 - 313 >313

1'1 35.30 < 150 150 - 299 > 299
12 F 41.53 < 176 176 - 352 > 352

1'1 39.78 < 169 169 - 337 > 337
13 F 46 .10 < 195 195 - 391 > 391

Jo1 44.95 < 191 191 - 381 > 381
14 F 50.28 < 213 213 - 426 > 426

1'1 50.77 < 215 215 - 431 > 431
15 F 53.68 < 228 228 - 455 > 455

1'1 56.71 < 240 240 - 481 > 481
16 F 55.89 < 237 237 - 474 > 474

1'1 62.10 < 263 263 - 527 > 527
17 F 56.69 < 240 240 - 481 > 481

1'1 66.31 < 281 281 - 562 > 562
18 F 56.62 < 240 240 - 480 > 480

1'1 68.88 < 292 292 - 584 > 584

Adults F 64.12 < 272 272 - 544 > 544

Adults M 70.75 < 300 300 - 600 > 600
------------------------------------------------------------
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Most of the available minute ventilation measurements are fro~

studies expressing the associated activity levels in terms of kilogram­
meters per minute and were straightforwardly categorized according to
the criteria in Table 4-4. In other studies, the activity level was
given qualitatively by the type of activity (e.g., walking at 3 miles
per hour); the associated breathing rates were categorized based on the
representative activities listed in Table 4-3. In other instances, the
studies' qualitative categorizations (e.g., moderate) were directly
used. One study gave activity level in terms of oxygen uptake; oxygen
uptake was converted to kilogram-meters per minute 2 and the associated
breathing rates categorized accordingly.

For each age-sex-activity level category for which data were
available, milimum, maximum, and mean minute volumes were determined.
These values were derived from both individual measurements and reported
mean values, for which the raw data were not presented. Weighted means
were calculated by assigning each individual measurement a weight of one
and each mean value a weight corresponding to the number of subjects the
mean represented; the weighted data were then summed and divided by the
total number of subjects. The standard deviations for the age-sex­
activity level groups were not calculated because many of the mean
values used Wtre reported without any measure of distribution variance.
In addition, many groups had very few data points, making standard
statistical summaries difficult to interpret. In some cases, means were
presented without the minimum and maximum values of the original data
sets; therefore, the minima and maxima for some age-sex-activity level
groups are relresentative only of the available individual measurements.
For a few groups, the means reported by some authors fall below the
minimum or above the maximum of the individual measurements available.
These means are presented as minima or maxima but are marked as means so
the reader will know that the true minimum or maximum for the group lies
outside the value given.

Results

Table 4-5 presents mean, m1n1mum, and maximum values of available
minute ventilation data by age and sex for light, moderate, ~nd heavy
activity levels. Although measurements taken at rest were included in
the light activity level category, resting ventilation rates are also
presented separately to illustrate population variability at a specific
activity level. It should be noted that, in most cases, the reported Ve
values are not representative of the entire activity level range; all of
the measurements in the heavy activity level category are maximal minute
volumes.

As can be seen from Table 4-5, very few data are available for
preschool-aged children. This is due to the difficulty of conducting
clinical studies with this age group. For many of the children's
age-sex groups, the sample numbers are very small. In addition, for
most groups, very few measurements at light and moderate activity levels
are avai lable.
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ACTIVITY PATTERNS

Activity pattern data may be used in conjunction with minute volume
data to estimate ventilation rates. In addition to providing
information on exercise levels, available activity pattern studies also
describe the amount of time spent in different microenvironments. Such
de~ailed information is desirable if the ambient concentration of a
po i lutant differs significantly from one microenvironment to another, as
ma) happen with particulate filtration from the outdoor to the indoor
microenvironment. 11

Table 4-6 presents the average number of hours and the percent of
time spent in three microenvironments (indoors, outdoors, and in
vehicles) at three activity levels (low, medium, and high). These
values were derived from data contained in the activity pattern data
files developed by SRI for EPA's Office of Air Quality Planning and
Standards and represent averages for both sexes and all age groups.ll
The three activity levels are roughly equivalent to the activity
categorization used for minute ventilation.

TABLE 4-6. ACTIVITY PATTERN DATA AGGREGATED FOR THREE
MICROENVIRONMENTS BY ACTIVITY LEVEL11

--------_._- --------- -_.-

Microenvironment

Indoors

Outdoors

In
transportation
vehicle

All
Microenvironments

Activity
level

Low
Medium
High

Total

Low
MediUIfi
High

Total

Low
Medium
High

Total

Low
Medium
High

Total

Average percent of
time in each

microenvironment
at each

activity level

81.85
2.95

.41
85.21

4.21
2.69

.48
7.38

7.16
.19
.0050

7.36

93.2
5.8
0.9

-100

Average hours
in each

microenv ironment
at each

ac t i v ity level

19.64
.71
.098

20.4

1.01
.65
.12

1.77

1. 72
.05
.0012

1.77

22.4
1.4
0.22

-24

-----------_._----
40



More detailed activity pattern data are available in Appendix D,
which presents in its entirety a document describing activity patterns
for 56 population subgroups.12 This document is a supplement to a
report on the application of the NAAQS (National Ambient Air Quality
Standard) Exposure Model to carbon monoxide.13 Hourly assignments to
locations, microenvironments, and activity levels are presented for each
population subgroup.12
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GLOSSARY

correlation analysis - shows tlle degree to which variables are
related:

r - the sample correlation coefficient, it measures the strength
of the relationship between two variables; r always falls
between -1 and +1. A value of +1 indicates a perfect positive
correlation, -1 indicates a perfect negative correlation.
When r is close to 0, there is no linear relationship.

R2 - the coefficient of determination, measures how the
dependent variable is related to all of the independent
variables at once, in other words, it measures the proportion
of the variation in the dependent variable "explained" by
variation in the independent variables. R2 ranges from 0
to 1, with 0 indicating no correlation, and 1 perfect
correlation.

F statistic - this is calculated to test the strength of the
statistical relationship '>etween the dependent and independent
variables, and is equal to the ratio of the explained variance to
the unexplained variance. When F is large a strong statistical
relationship is expected. The F statistic is used in concert
with the F distribution to determine significance. More general­
ly, the F distribution is used to do tests involving the equality
of two variances.

macro - allows probrammer to name and store a segment of a SAS pro­
gram, then substitute that name for the program segment wherever
the segment is to appear later in the job. The stored segment is
called a macro and can be part of a SAS statement, a complete
statement, or several statements.

percentile - the value below which that percent of the values in the
sample fall. For example, the 50th percentile is the value below
which 50% of the values in that sample fall.

PROC MATRIX - a SAS procedure that implements an interpretive
programming language in which data elements ar~ matrices of
values and operations are performed on entire matrices of values.

PROC UNIVARIATE - a SAS procedure that produces sample descriptive
statistics (including quantiles) for numeric values.

QNTLS - a SAS macro written in PROC MATRIX that performs variance
estimation of multistage sample survey data using the Jackknife
Repeated Replicate Approach.

regression analysis - demonstrates how variables are related by
providing an equation that calculates values of y (the dependent
variable) for given values of x (the independent variable).
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SAS - Statistical Analysis System, a statistical software package.

standard deviation (s.d.) - the positive square root of the variance.
The variance of a sample is a measure of the spread of the data
about the mean. Associated with individuals.

standard error (s.e.) -
of estimated coefficients: provides a measure of the despersion

of the estimates about their means. Associated with
samples.

of the regression: measures the dispersion of the error term
associated with the line.

stratification - the segregation of heterogeneous population into
homogeneous subgroups, allowing random sampling of each subgroup.
This process results in a stratified sample. In a stratified
random sample, the opportunity for inclusion of each observation
in the sample is constant for each stratum of the population but
may vary from stratum to stratum. Poststratification adjustments
are changes made to stratified subgroups.
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VARIANCE ESTIMATION FROM MULTI-STAGE SAMPLE SURVEY DATA:
THE JACKKNIFE REPEATED REPLICATE APPROACH

James Rochon and William D. Kalsbeek
University of North Carolina

1. IIInODUCTIOR

Practitioners have generally been aware of the
need to provide measures of precision to qualify
estimates forthcoming from multi-stage sample
aurvey data. While the methodology has been known
for aome time, it is only within the last ten
years that software has become available to per­
form these computations. The expressions for
descriptive measures, such as means, distribu­
tions, and totals are relatively straightforward;
yet, it is a curious fact that none of the ''llajor''
statistical aoftware vendors (e.g., SAS, BMDP,
SPSS, etc.) aupport routines to perform these
calculations. The expressions for complex non­
linear statistics, such as covariances and corre­
lations, take on an added dimension of mathemati­
cal and computational difficulty. As a result,
there is a chronic need for computer aoftware to
provide measures of precision for both linear and
non-linear aUtistics.

In this paper, we describe a collection of SAS
macros, written in PROC MATRIX, to perform vari­
ance estimation using the Jackknife Repeated Rep­
1 icate approach (Franke I, 1971). Jackknif e Re­
peated Replicate (JRR) is a particular application
of the familiar "jackknifing" aethod of variance
estimation. It is considered here in the special
case where there are two (and only two) primary
sampling units (PSU's) per primary stratum. This
approach capitalizes on variation observed between
the two PSU's in every stratum, across all strata
in the design. This variability is used to impute
the variance of any population statistic of inter­
est. A more formal discussion of the method is
provided below.

Software had been written to calculate esti­
mates for nine different sample aurvey statistics,
plus their atandard errors. These include not
only linear aUtistics, auch as aeanl, distribu­
tions, and totals, but also more complex non­
linear measures including covariances, correla­
tions, and the slope and intercept from a simple
(weighted) linear regression. As well, two func­
tions related to the cumulative distribution func­
tion can be estimated using this software package.
A description of the macros and an example of
their use are provided in this discusaion.

2. MCIGIOUBD

Theoretically, at least, aeveral techniques are
available to eatimate atandard errors from aulti­
atage aample surveys. Po 1 lowing naturally from
claaaical experimental design conaiderations, per­
haps the most straightforward of these is to in­
corporate replication directly into the deaign of
the survey. The central idea is to aelect a
reaaonably large number of aubsamples,
independently of each other, and to form an eati­
mate of the population statistic of interest from
each aubsample. An unbiased estimate of the
population atatistic is then the simple average of

the replicate-specific estimates; the variance is
a function of the squared deviations of the repli­
cate-specific estimates from the overall estimate.
However, as deseribed in lish & Frankel (1970), a
large number of replicates may be impractieal for
multi-stage aample surveys.

Cochran (1977, ch. 11) offers three alternative
atrategies for ealculating variances, especially
for non-linear measures. In the Taylor series
expansion, the parameter to be estimated may be
expressed as a function of the population totals
of eertain variables. The Taylor aeries expansion
of the parameter is eonsidered, retaining only the
linear components. This technique has been widely
applied, and several aoftware packages are avail­
able using this approach. Most familiar to SAS
users, perhaps, is PROC SESUDAAN (Shah, 1981).
Estimates of means, distributions, and totals,
both for the entire population and within domains
may be requested.

While the linearized Taylor series expansion
may be perfectly satisfactory for these population
atatistics, one encounters crippling mathematical
difficulties for more complex statistics. In
particular, derivation of the first-order partial
derivatives proves mathematically intractable for
some non-linear measures, auch as partial correla­
tion and multiple correlation coefficients.
Balanced Repeated Replicate (BRR) offers an alter­
native approach for these aituations. A "half­
sample" is formed by aelecting one of the two
PSU's in eaeh atratum, aeross all atrata in the
design. Prom this half aample, an estimate of the
statistic of interest may be calculated. McCarthy
(1966) had ahown that it is possible to select, in
a rigidly prescribed manner, a aubset of all poa­
aible half-aamples whose elements are orthogonal
with respect to the stratL

The major ahortcoming of this approach ia the
construction of the balanced half-aamples them­
aelves. Depending upon the number of atrata, the
balance property of the replieates may be in jeop­
ardy. Poaaibly for these reasons, aoftware to
implement this strategy is rather aearse, although
two years ago, a aet of aaeros was preaented
before thia forum (Lago, 1981) for the eaae of
linear and non-linear measures.

The third alternative is called the Jaekknife
Repeated Replicate (JRR) approach (Prankel, 1971).
It was aotivated by jackknife eatimation pro­
cedurea and the BRR teehnique described above. In
the general jaekknife procedure, a aample of inde­
pendent observations is partitioned into a number
of aubgroupa. Each aubgroup ia ayatematically
deleted, and the behavior of the reaulting
parameter eatimate ia conaidered. In this
particular application, it is the atratum-PSU
cella which form a natural partition of the
sample. The technique ia .ere formally deacribed
below.

Prankel (1971) and liah & Prankel (1974)
preaent empirical evidence coneerning the bahavior
of these three variance eatimation techniques.
Overall, all three methods gave reaaonable results
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for several Itatistics. for example, means.
regrellion coefficients. and correlation co­
efficients. There were relatively Ima11 biases.
and the "Itudentized" estimates of various popula­
tion measures conformed reasonably well with per­
centage points of the appropriate t-diltribution.
When judged against levera1 criteria. none of the
methods was felt to be consistently better or
worse. lish & Frankel (1974) conclude that "•••
'lAnOR methods may be best for aimple Itatistici
like ratio means, and BRR and JRR for complex
.tatiitici like coefficients in aultiple regrel­
lions".

While the other two aethods provide uleful
techniques, there are thole who would argue that
this il lomewhat offlet by difficultiel encounter­
ed in implementing the Itrategy. The Jackknife
Repeated Replicate approach avoids many of these
pitfaili. while producing latisfactory variance
e.timates.

By way of illustration, consider the example of
estimating the total of some characteristic. .ay
X. of the population. for example. the total
expenditure on hospitalization in the State of
North Carolina. Letting the lubscript k represent
a composite of all .ubsequent stages in the design
beyond the stratum-PSU level. we use xhak to
represent the value of X realized from the k-th
observational unit in the booth Itratum and the a­
th PSU. Corresponding to this s..ple unit is the
usual sample weight. Whak. i.e., the inverle of
the probability of selection for that a..ple unit.
We define the notation.

(WX)ha • t: Vbak xhak

that is. the sum of the weighted x-values
aggregated to the (h.a)-th strat~PSU level. The
overall eltimate of the population total is given
by:

S(R) • (wx) •• I (vy) ••

where the interpretation of (vy) •• follows in an
analogoul .anner to that of (wx)•• above. It.
little reflection will reveal that

(3.8)

(3.5)

(WX) •• + (AX)h ]
I [ (vy) •• + (6Y)h ]

Ch(R) • [ (wx) •• - (6X)h 1
I [ (vy) •• - (6Y)h ]

and.

SeX) • (wx).. • r: r: (wx)ha (3.3)
h a

which is the £amil iar Horv itz-Thompson unbiased
estimate. and where as usual the dot notation
indicatel lummation over the corre.ponding
subscript •

From the above description, the e.timate of the
population total arising from the jackknifed
replicate in the booth Itratum is eomputed as:

Jh(X) • r: r: (wx)ga
g~h a + Olwx)h1 + 2(wx)b2

or. Jh(X) • (wx) •• + (wx)h2 (WX)hl]
or. Jh(X) • (wx) •• + (6X)h (3.4)

where (6x)h repre.ents the difference in the
weighted sum of X, aggregated to the .tratum-PSU
level, between the two psrs in the h-th Itratum,
for h·l,2 ••••• H. It can .imilarly be Ihown that
for the complementary jackknifed replicate in the
h-th stratum.

for h·l.2 •••• ,H. Thul. the JRR variance estimate
of the population total would be found by an
application of 0.3). (3.4). and (3.5) in
exprelsion (3.1).

Expanding the example, we let the variable, Y,
denote the total lengthl of .tay in hOlpitah in
Borth Carolina. and ,uppole that we are intere.ted
in the ratio. R. of tota 1 expenditure on
hospitaliaation to total length of stay. i.e., the
average per diem COlt of hOlpita1ization. The
population estimate of this aeasure il .een to be:

The Jackknife Repeated Replicate technique was
originally described in Frankel (l97l). We IUp­
pOle that we have an epsem, aulti-.tage sample
• urvey design where the population has been parti­
tioned into H primary strata. Within each Itrat­
um, two (and only two) primary lampling units have
been selected with equal probability. This does
not preclude thoae designs with aore than two
psr. per stratum. however, those psrs would need
to be collap.ed and combined into two opposing
groupI in an unbia.ed manner.

We let S denote the entire I..ple. and let S(Z)
denote an eltimate of the population statiltic. Z,
of interest from the entire sample. The jack­
knifed replicate ariling from the h-th stratum,
Jh' is that replicate formed by removing from S
thole oblervationl in PSO 11 in the booth stratum,
and. by way of compensation. inclUding twice those
obs~rvations in PSU 12 of the stratum, for
h·l.2,••••H. Thi. iI equiva 1ent to .etting to
aero s..ple weights corresponding to those obser­
vations in the first PSU. and doubling the weights
of those observations in the second PSU; the
weights of oblervations in the remaining strata
are not disturbed. The estimate of the population
.tatiltic derived from this replicate is denoted
by Jh(Z). Similarly. the complementary jackknifed
replicate. Ch' in the h-th .tratum is foraed by
rever.ing the roles of the two PSrs in that
.tratum - weights corresponding to observations in
the second PSU are set to aero. while those in the
first PSU are doubled. The estiaate ari.ing from
the complementary jackknifed replicate is denoted
by Ch(Z). for h·l.2,••••H. Thi. pair of repli­
cated samples i. formed for each .tratum in the
de.ign. The Jackknifed Repeated Replicate vari­
ance e.timate i. defined as:

3. S'UTISTlCAL rBIORY

where the finite population correction factor hal
been ignored. [This corresponds to equation
(4.26) in Frankel (1971).1
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_SUBTOTS respectively. In addition. the macro
_RATIO is available to cslculate an estimate of
the generalized ratio of two specified variables
vithin one or more domain variables. Thus. there
are seven macros to calculate estimates of simple
linear statistics.

The lower triangle of the
correlation matrix among
two or more variables.

The totals of one or
more variables within
one or more domains.

PARAMETER

The distributions of
one or more variables.

The means of one or
more v.riables •

The means of one or
more variables within
one or more domains.

The tot.ll of one or
more variables.

The diltributions of
one or more v.riables
vithin one or more
domains.

The lower triangle of the
covariance matrix among
one or more variables.

The ratio of two variables
within one or more domains.

_MEANS

ROUTINE

_SUBMEAN

_DISTRBN

g[S(Z1),···,S(Z5)] •
S(Z4) - S(Zl) S(Z3) I S(Z5)

Again. the JRR estimate of the variance of R is
found by.n .pplication of (3.6). (3.7). and (3.8)
in expression (3.1).

Hore formally. let the population statistic of
interest. Z. be expressed .s a function of r
population totals. i.e•• Z • g(Z1.Z2 ••••• Zr). We
let S(Z) • g[S(Z1).S(Z2) ••••• S(Zr)] be • consis­
tent estimator of the population parameter. vhere
S(Zk) • (WZk)•• il an unbiased estimate of the k­
th population total. for k·1.2 ••••• r. The esti­
mated total for the k-th component arising from
the jackknifed repl ic.u in the h-th Itratum is
given by Jh(Zk) • (wZk) •• + (!lzk)h vhere (wZk) ••
• nd (!lzk)h .re defined in .n .nalogous fashion to
(3.3) and (3.4). The corresponding estimate of
the population It.tistic is Jh(Z) • g[Jh(Zl).
Jh(Z2) •••••Jh(Zr)). Similarly. the utim.ted
total for the k-th component arising from the
complementary replicate in the h-th Itr.tum is
defined by Ch(Zk) • (vzk) ••- (!lZk)h. vith the
correlponding eltimate of the population Itatistic
computed as Ch(Z) • g[Ch(Zl), Ch(Z2) •••• , Ch(Zr)].
Thil pair of estimated par.meters is c.lculated
for each Itratum in the desigp••nd the expression
(3.1) il uled to calculate the overall estimate of
the v.riance.

As • final ex.mple, ve consider. more complex
non-linear Itatistic: the Ilope from a aimple
(veighted) line.r regresaion. Letting the vari­
able, Y. denote the dependent vari.ble. and the
v.riable, X. denote the independent variable. it
can be ahown that the alope is a function of r·5
population tot.ls: S(Z1) • (vx•• , S(Z2) • (vx2)
••• S(Z3) • (vy)•• , S(Z4) • (vxy)•• , .nd S(Z5) •
(w)_. Pinally, the function relating these
popul.tion tot.la to the p.rameter of interest is
given by:

The slope and intercept from
a aimple linear regression.

4.0 DISCI1PTIOlI or TIll SOrrwAU The quantiles of the dis­
tribution of a variable.

4.1 O!DVID
The values of the CDr
function of a variable.

Twelve different components have been written
to provide .Itimates. and their at.ndard errorl,
for. v.riety of a.mple survey st.tistica uaing
the JRR .pproach. The reader is referred to
Table 1 for • summ.ry of theae componenta .nd
their respective uaea.

Conaidering the line.r st.tiatic., firat, there
are three m.crOI available to provide .imple
deacriptive .tati.tica, n.mely. the eatimated
aeana (_HEARS), distribution. (_DISTlBN), and
totala (_TOTALS) of one of aore .pecified
variable •• These aacroa eatimate overall
population ....ure.; however, a compleaent.ry set
of three ascroa is alao available to compile the
corresponding .tati.tic. vithin the levels of one
or more subpopul.tioDi (~g., Sex. lace, Religion.
eteo). These are labelled _SOBHEAN. _SOBDIST. and

Wl.ll: Listing of the Jll Routinea and the
Parameters They Estimate

Por the non-linear measures. the folloving
statistics plus their st.ndard errors may be
computed uling thil software. Given a .et of
variablea. either the correlation aatrix
<-COllEIN) or the_ covariance matrix <-COVHAT) a.y
be computed. In the latter case, the lower
triangle plus the diagonal elementl of the astrix
are calculated and reported, vhile for the former
aeasure. only the lower triangle of the astrix is
computed. Both matricel are printed one column at
a time. A macro is also .vailable to estimate the
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.lope and intercept from a .imple (weighted)
linear regression (_LINREG) of a dependent
variable on an independent variable.

The last two macros are related to cumulative
distribution function of a .pecified variable, .ay
X. Given a value, p, for 0 < p < I, the quantile,
Q, is that value of X .uch that Pr(X ~ Q] - p;
this term interchangeably with the term
"percentile". Thus the macro LQRTLS) takes a .et
of p'. and estimates the corresponding quantiles
and their .tandard errors of the distribution of
J. For example, it may be of interest to estimate
the 95% "percentile" of chole.terol levell mong
adult males over the age of 45.

The macro _CDr perform. the COllp 1ellentary
operation. That ia, given a .et of X-values, this
macro e.tillate. the corresponding value. of the
cumulative di.tribution function and their
atandard error.. For example, it .ay be of
interelt to eltillate at what percentiles in the
di.tribution of a .tandardized te.t certain .cores
fall. It i. perhaps these last two macros which
draw into focus the wide range of applications
open to the JRR approach.

4.2 ftOGIAIIIIllIG COIISIDIIATIOBS

All .tati.tical computation i. performed u.ing
PROC KATRIX code. Some preliminary results,
preparatory to the actual calculations, are
performed using PROC FREQ. The re.ults themselves
are OUTPUT to a dataset, and are reported u.ing
PROC PRINT. While thi. data.et is DELETEd as the
final .tep in eachllacro to con.erve core, this
could easily be modified in order to .ave, and to
D.e in .ubsequent ateps, the results of these
calculations.

As has become atandard procedure for SAS '79
.acros, information i. pa••ed to the programs by
.pecifying a .eries of "parmeter" macro. prior to
invoking the desired routine. Each of the twelve
macro. have parameters which are peculiar to
them.elves, however, there are four "global"
macro. which mu.t be pre-.pecified for all twelve
co.ponent.. The.e declare the _DATASET wherein
the data reside; .. well a. thOle variables on the
dataaet which identify the pri.ary _STUTUM and
pri.ary .a.pling unit LPSU) within .tratulI, and
the ample weiaht (_WGT) for any ob.ervation.

With regard to mi.sing value., the philosophy
of the.e macro. i. to u.e a••uch information as
po.aible. Thu., for exallple. the .iI.ing "alue
pattern. for one variable viII not interfere with
the collputation. for any other variable for .imple
deacriptive .t.tiatic.. Thia ia .iailar to PROC
MEANS. Covariance. and correlation. u.e "pair­
wi.e" deletion for mi••ing value., .imilar to the
default for PROC CORR. If the u.er deair.. "clle­
wi.e" deletion. thi. ahould be done explicitly in
the data .tep beforehand.

Bo attempt ia .ade to cOllpen.ate for .i•• ing
"alue. in the computation.. Chapllan (1976)
clilcu.....everal technique. for controlling not
only for milling .a.ple unit •• but al.o for itell
non-re,pOllie. Cox (1980) de.cribe., and
Iacchionne (1982) implements a .trategy to perform
one .uch imputation procedure. The practitioner

lIay wish to make these changes prior to performing
any data analysis.

Finally, very little error-checking has been
incorporated into the routines themselves. Since
the method is dependent upon observations being
avail.ble for both PStT". in any .tratum, each
macro prints a warning message if one of the PSU'.
is ellpty for any .tratuL However. parameter
macros describing the numbers of levels, their
value., and their labels for domain variables, for
example, are not verified. Error. in these
parmeters may cause IIi. leading, or even entirely
erroneous results. or leave the user at the lIercy
of PROC MATRIX error messages.

4.3 pAMPLB

In thia .ection, an example of the JRR variance
ntimation routines is pre.ented. To activate the
di.cu.sion, we consider clata ari.ing frail the
Rational Assessment of Educational Progress
(NAEP). NAEP is an on-going ruearch effort
.pon.ored by the U.S. Office of Education,
de.igned to chart the progre•• of .ucce.sive
cohorts of .tudent. in a wide range of academic
.ubjects. The educational attaioment. of 9-year­
old.. 13-year-olds. and 17-year-olds in ten
different learning areas ranging frail reading,
writing and lIathematics, to art, literature and
citizen.hip are evaluated. Different areas are
asses.ed every year; however. all areas are
periodically re-evaluated to aauge changes in
educational achievement. In this di.cu•• ion, we
consider a .ub.et of that data ari.ina from the
1976 a••e.ament of mathematical .kills among 17­
year-old .tudenU (Jonel. ~.!l., 1982). Since the
goal .t this .tage i. to .illply clellon.trate the
macros, and not to provide definitive re.ult. from
this .tudy, .ome of the.e findings may differ from
other publi.bed materi.l.

There are four questions which attempted to
measure the .tudent'. underlying attitude. tow.rds
mathematic. (KATHATTA _ MATHATTD). Por euaple.
one que.tion ,uage.t. that: "I would like to be
called on in Math cIa•••ore often". Each
.tatement i. rated on a 1-5 .c.le, where a higher
"a1ue indicates .tronger agreement vith the i ••ue.
In thi. analy.is, the lIean values of the.e .cale.
are aenerated vithin the level. of two clo.ain
variables, nmely. SEX and lACE.

Fiaure 1 depict. the code to derive the.e
re.ult.. In addition to the four "alobal" macro.
cle.cribed above. other parameter .acro. are
defined to pa.. information to the routine. The
number of variable. and the name. of the variables
who.e .ean. are de.ired are .pecified in _.VARS
and _VARS re.pectively. The "ariable. vho.e
level. define the 'Dbpopulation. are .pecified in

_DOMAINS. For each dOllain variable. _DLEVELS
indicate. how .any valDe. (i.e•• "level.") it
a••umes. while the di.tinct "alue. them.el"e. are
cletailed in _DVALUES; optionally. _DLABELS i.
available to provide a de.criptive label for each
.ubpopulation. There mu.t be an obvious
corre.pondence in the information provided aero••
the.e four macros.
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5. DISCUSSION

tliATDI2~bs.M1IP(K!EpaKltBl!Tl Sl!i1ttB
Il~B1TTC SlTKltiD STi_ID PSUllt
IUPlGTP) ;

Ilcao D1T1S!T Di!O S
11CIO -StilTD! STilID I
11CIO -PSU PSO IT S
.1CiO :WGT .1~IGTl I
Ilcao IYllS ~ S
11CIO :Vlas SITB1Ttl SlTHlr%D I
R1CIO DOS1IMS 11CB 511 I
11CIO -DLBVELS ~ 2 !
Ilcao -DV1LUES 1 5 1 2 ~
SlCBO :DL1BELS "BITE' 'BL1CK'

'11Li' "IK1LI' I
_SUlIEli

lIGURE 1: Sample Program to Generate
Means Within Domains

The results of these calculations (for SEX
only) are presented in Figure 2. For each
attitude question within each subpopulation, the
following information is provided. First, the
(unweighted) sample statistics: the observed
aample size (UN_WTD_N) and the (simple) sample
aean (UNW_MEAN); next, the corresponding
population statistics: the estimated size of the
aubpopulation as reflected by the sample weights
(WGTD_N), and the (weighted) mean (WGT_MEAN).
These are followed by the JRR eatimate of the
atandard error (STD_ERR), the coefficient of
.,ariation (COEF_VAR), and the design effect
(D_EFF). Thus, for example, the estimated mean
response for MATHATTA is 3.94 (•• e.-0.02) for
f~le., and 3.72 ( •• e.-o.03) for males.

The strengths and weaknesses of the Jackknife
Repeated Replic.te variance e.timation approach,
and this particular aoftware package, are
presented in Table 2. The most .triking feature
of this technique i. the aimplicity of the
underlying .trategy. Provided that one can
represent a requested statiatic as a function of
certain population totals, and unbiased e.timates
of these total. derived from the data, the JRR
approach may be aucce •• fully appl ied.
Difficulties encountered in deriving partial
derivatives or balancing half-.amples are neatly
.idestepped using this approach.

As a re.ult, there is a vide range of
applications for this technique. lot only are the
.tandard de.criptive measures ari.ing from aample
.urvey analylil amenable to this type of analyiil,
but complex non-linear atati.tica may alao be
estimated along with their standard error.. The
quantilel and the CDF values of a particular
diltribution illustrate, ve believe, one of the
directions where routinel may be easily written.

these particular macros are moderately easy to
use. The example of the _SUBMEAN routine
illustrates that a fair amount of detail mUlt, in
aome inltances, be .upplied in preparation for the
calculations - certainly more than required for
most mainstream SAS procedures. Bowever, uaerl
familiar with PROC SESUDAAN might vell agree that
only marginally more effort is required for these
macros. Both routinel must be provided vith
eSlentially the lame information to charge up the
analylil calculationl; unfortunately, .,ariable
labels and PROC FORMAT labels must be made
explicit to these macrol.

nEAIISI OFT "~ V A • I A S L I I S
I IT" 1 I 0 0 a A I • I S

alTHATTI alTHITTS RITHITTC IITIITTD
sn UCE

V~!O I: ISTINaTEO POPULaTION SIZE
I~TjiEU: V£1GHTEU nElN

STD_II': JICKKllrlD STIID1ID E.R)I
COE'_Vl.: COErriCIEIT or Vl.IITION
D_IrF: DESIGI ErrlCT

- •••-. ---. -- ••,-.- .-.----••---------------. DON1U-S E1 'U USL 1"'laTIIAttl -------.----------.----------------------••.

UM_VGT_": onSERVEO sanrLE SIZE
U"W_nEA.: U.~£I~"rlU nEaN

LlUH

FEla LE
RALE

ULUE

1
2

UN_It'O_"

2,392
2.1.9

U"~_Rt:1N

J.9HJ.
J.lla,,1

lIGTO_'

3.127.1128. 18
2.98.,208. S7

IGT_"£U

3.9]928
3.719"2

STD_ERR

0.0222S83
0.0307118

COEr_UI

0.00S7
O.OOU

D.lrr

1. -092
2.1"0

-----.-------------------------.--.----.-.- DOI111-SII '1IrIILIoIITMAtTB .------------------------------------------

Lun

FEnaL!
llHE

ULDE

1
2

Oll_ITD_~

2.392
2.170

'GTD_'

3,12S.218.07
2,98J. Jl0. S7

2.7US2
.I. illS'S

STD_nl

O.OU....,
O.OJSJJ8"

COIF_UI

'0.01211
O.012S

D_lrr

2.....
2.291>'

••• -------.----.----.--------.-.---- ••••--- DOIAII·SEI '1IlIILr-lltHltTC ------------------------------.---------.- •.

Lun

F£nlL£
RILE

nLUE

1
2

UII_ITD.N

2. J9l
2.1c.B

Ulo_lIzn

] • .,96..
3.SS1.z0

MGTD.'

3.126..... J2
2.979.862.87

I

lIlOt_IEU

3."OSS
3. S3SIIS

STD_III

0.0]29633
0.0236068

t:l Ir_' II

0.009'
0.0067

D_ur

2. 1S11B
0.9992

--•••• --.-- •• - ••-.-.-.--•••••• ----.-.-••• -- DOIIIII-SEI '1IlIBLE-IITHAtTD -------------------------------------------,

LAOEL

rEn~ L£
RH£

nLUE

1
2

UI_ITO_N

2. J92
2, 170

1.ll901
J.7I70S

IGTO_"

3,126,OJO.Ol
2,986.121.21

lIGr _lEU

3. lJS2S
3.70991

itO_Eli

0.032" ]1
O.OHUJ

COIFoUR

0.0097
0.0088

D_ur

1.5880
1.7993

~l: Sample Output from _SUBHEAN Macro
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STRENGTHS

* Conceptually Straightforward

* Wide lange of Applications

* Moderately Easy to Use

WEAKNESSES

* Fairly Expen.ive to Use

* Little Error Checking

~ 1: Strengths and Weakne••es
of the JRR Algorithm

A more .erious drawback is the expense of
running these routines. This is due in .ome
aea.ure to the nature of the JRR algorithm, and to
a larger extent to the nature of PROC MATRIL The
1982 SAS Statistics aanual .ays that there is
"•••high overhead invo 1v ed in executing each
instruction; however within the instructions,
MATRIX run very efficiently" (p.553). Preliminary
re.ults suggest that these macros require on the
order of 2-3 times as much CPU-time as PROC
SESUDAAN; however, they do become more .competitive
as the .ize of the problem increases.

Finally, an area where the greatest improvement
would be felt concerns verifying the information
entered into the progrllJlls. These macros naively
assume that the information entered through the
"parameter" aacros is accurate. Little effort had
been incorporated to verify this information and
depending upon the miscue, one may be left t~ the
mercy of PROC MATRIX error aessages.

6. I1JIIIIlrf AD COJICLUSIOBS

An attempt has been aade to describe the
Jackknife Repeated Replicate approach to variance
estimation from complex sample surveys. Provided
that one can express a population statistic as a
function of certain population totals and
unbiased estimates of these totals can be de;ived
this technique provides wholly acceptable results:
Under .cst circumstances, JRR offers an attractive
alternative to either the Taylor series expansion
or the IRR algoritbms.

A set of SAS aacros have been written to
exploit this technique. It is found that there is
wide range of app 1 ications. Written -in PROC
MATRIX, these macros are only aoderately aore
involved to use than other available aoftware but
are significantly more expensive. This c:n be
traced to the JRR algoritbm itself, as well as the
nature of PROC MATRIX vis-a-vis a SAS procedure.
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TABLE B-1. DATA USED IN TOTAL SURFACE AREA REGRESSION

SexAge,
lonths

No. Body Body Surface In In In
Weight, Height, Area Body Body Surface

Kg CI letersff2 Weignt Height Area

-----~eb----~7017-----A---------27S-------~7---cr;212~-o7yIbi¥o-~;eSuI~7-:I;S~;~e-

991 0.024 F 3.2 51 0.2316 1.163150 3.931825 -1.46274
988 0.024 F 3.2 49 0.2337 1.163150 3.891820 -1.45371
993 0.025 ~ 2.75 48 0.2018 1.011600 3.871201 -1.60047
995 0.025 F 3.17 48 0.2284 1.153731 3.871201 -1.47665

1000 0.028 F 2.85 50 0.2124 1.047318 3.912023 -1.54928
129 0.033 3.4 50 0.1994 1.223775 3.912023 -1.61244
126 0.033 3.35 47· 0.2009 1.208960 3.850147 -1.60494
123 0.033 2.04 43 0.135 0.712949 3.761200 -2.00248
127 0.033 3.46 48 0.1998 1.241268 3.871201 -1.61043

13 0.033 F 2.097 45 0.1476 0.740507 3.806662 -1.91324
131 0.033 3.97 53 0.215 1.378766 3.970291 -1.53711
132 0.033 4.08 56 0.2335 1.406096 4.025351 -1.45457
125 0.033 3.35 45 0.2141 1.208960 3.806662 -1.54131
980 0.033 ~ 2.9 51 0.20853 1.064710 3.931825 -1.56767
130 0.033 3.33 52 0.2t44 1.202972 3.951243 -1.53991
216 0.033 3.25 50 0.23 1.178654 3.912023 -1.46967
124 0.033 1.95 44 0.1275 0.667829 3.784189 -2.05963
128 0.033 3.2 50 0.2201 1.163150 3.912023 -1.51367

1002 0.036 F 2.575 47 0.2018 0.945849 3.850147 -1.60047
1004 0.042 M 2.9 49 0.1911 1.064710 3.891820 -1.65495
1006 0.05 M 2.925 51 0.2284 1.073294 3.931825 -1.47665
989 0.1 F 2.9 49 0.2284 1.064710 3.891820 -1.47665

14 0.1 F 1.77 44 0.1219 0.570979 3.784189 -2.10455
996 0.1 F 3.06 48 0.2284 1.118414 3.871201 -1.47665

1001 0.13 F 2.65 50 0.2294 0.974559 3.912023 -1.47665
15 0.13 F 1.505 41 0.12664 0.408792 3.713572 -2.06640

1007 0.17 ~ 3 52 0.2284 1.096612 3.95:243 -1.47665
994 0.17 ~ 2.725 49 0.2018 1.002468 3.891820 -1.60047
987 0.17 M 2.55 47 0.2124 0.936093 3.850147 -1.54928

16 0.197" 3.02 50 0.2504 1.105256 3.912023 -1.38469
997 0.2 F 3.15 49 0.2339 1.147402 3.891820 -1.45286

1003 0.23 F 2.55 47 0.2018 0.936093 3.850147 -1.60047
992 0.23 F 3.25 51 0.2316 1.178654 3.931825 -1.46274

17 0.25 F 2.38 46.8 0.1799 0.667100 3.845883 -1.71535
18 0.25 F 2.55 48.5 0.1838 0.936093 3.881563 -1.69310

990 0.27 F 3 50 0.2209 1.098612 3.912023 -1.51004
1005 0.27 M 3 51 0.2337 1.098612 3.931825 -1.45371
1008 0.27 M 4 54 0.2656 1.386294 3.988984 -1.32576
998 0.37 F 3.25 50 0.2337 1.178654 3.912023 -1.45371

19 0.5 " 2.512 47 0.1858 0.921079 3.850147 -1.68308
21 0.5 M 2.74 43 0.2041 1.007957 3.761200 -1.58914
20 0.5 M 2.98 52 0.2129 1.091923 3.951243 ~1.54693
22 0.57 M 1.73 48 0.1482 0.548121 3.871201 -1.90919

999 0.6 F 3.46 51 0.2337 1.241268 3.931825 -1.45371
23 0.73 M 1.28 44 0.1462 0.246860 3.784189 -1.92277

133 0.8 F 3.305 50 0.206 1.195436 3.912023 -1.57987
24 0.9" 2.22 49.5 0.1768 0.797507 3.901972 -1.73273
25 0.93 F 3.83 54 0.2184 1.342864 3.988984 -1.52142

134 1" 4.05 53.5 0.2482 1.398716 3.979681 -1.39352
217 1 4 54 0.265 1.3B6294 3.988984 -1.32802

26 1.25 F 2.04 48.3 0.1598 0.712949 3.877431 -1.83383
1013 1.5 4 54 0.2815 1.386294 3.988984 -1.26762

135 1.5" 4.13 54 0.2541 1.418277 3.988984 -1.37002
1010 1.5 F 5.4 56 0.3134 1.686398 4.025351 -1.16027
1012 1.5 F 3.7 53 0.2602 1.308332 3.970291 -1.34630
218 2 4.7 57 0.295 1.547562 4.043051 -1.22077

1014 2 2.2 47 0.1912 0.768457 3.850147 -1.65443
136 2 F 5.14 57 0.3004 1.637053 4.043051 -1.20264

1016 2 F 4.78 58 0.3134 1.564440 4.060443 -1.16027
27 2 1.75 44 0.1857 0.559615 3.784189 -1.68362

1009 2 M 4.97 60 0.3134 1.603419 4.094344 -1.16027
1015 2 4.4 56 0.2868 1.481604 4.025351 -1.24897

29 2.25" 2.3 53 0.188B 0.832909 3.970291 -1.66706
28 2.25 M 2 50 0.1688 0.693147 3.912023 -1.77904

137 2.5 ~ 4.9 56 0.2897 1.589235 4.025351 -1.23890
1017 2.5 3.7 53 0.2656 1.308332 3.970291 -1.32576

30 2.5 3.38 57 0.2513 1.217875 4.043051 -1.38110
13B 2.67 " 5.305 57 0.3378 1.668649 4.043051 -1.08530
141 3 F 5.105 58 0.31 1.630220 4.060443 -1.17118
219 3 5.35 60 0.32 1.677096 4.094344 -1.13943
140 3" 4.98 56 0.2802 1.605429 4.025351 -1.27225

31 3 2.62 56 0.2245 0.963174 ! ~2535~ -:.4938~

1020 3 5 57 0.308 1.609437 4.043051 -1.17765
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TABLE B~l. (continued)

No. Age
lonths

Sex Body Body Surface In
Weigght, Height, Area Body

K CI letersff2 Weight

In
Body

Height

1n
Surface

Area
------3~--------3-----A--------3;S2-------SS--0;2279~-T;2SS~bO-~;007333-:I;~7a67-

1019 3 4.2 60 0.2974 1.435084 4.094344 -1.21267
33 3 F 3.835 56 0.22655 1.344169 4.025351 -1.48478

139 3 F 4.455 54.5 0.2619 1.494027 3.998200 -1.33979
34 3.25 M 2.5 51 0.1866 0.916290 3.931825 -1.67978

981 3.5" 5.76 63.5 0.2625 1.750937 4.151039 -1.33750
36 3.5" 3.27 56 0.242 1.184789 4.025351 -1.41881

1018 3.5 3.7 56 0.27 1.3083324.025351 -1.30933
35 3.5 F 1.96 48.5 0.161 0.672944 3.881563 -1.82635
37 3.67" 6.18 64 0.347 1.821318 4.158883 -1.05843
38 3.75 F 3.37 54.5 0.223 1.214912 3.998200 -1.50058

. 1027 4 4.4 56 0.2868 1.481604 4.025351 -1.24897
220 4 5.95 62 0.345 1.783391 4.127134 -1.06421
142 4" 4.45 56.5 0.2732 1.492904 4.034240 -1.29755

1023 4 3.9 54 0.20181.3609763.988984 -1.60047
1021 4 2.75 52 0.2337 1.011600 3.951243 -1.45371
1022 4 3 56 0.2221 1.098612 4.025351 -1.50462
1026 4 4.27 57 0.308 1.451613 4.043051 -1.17765
143 4" 6 63 0.3403 1.791759 4.143134 -1.07792

1024 4 F 4 55 0.2762 1. 386294 4.007333 -1. 28663
982 4.33" 5.77 64 0.319 1.752672 4.158883 -1.14256

39 4.5 3.09 57 0.2237 1.128171 4.043051 -1.49744
144 4.5" 5.15 62 0.3083 1.6389964.127134 -1.17668
40 4.5 M 3.67 56.5 0.2484 1.300191 4.034240 -1.39271
42 5 4.8 62 0.34531.5686154.127134 -1.06334

1040 5 5.2 60 0.3187 1.648659 4.094344 -1.14350
1036 5 4.3 56 0.308 1.458615 4.025351 -1.17765
1038 5 M 4.5 56.5 0.3134 1.504077 4.034240 -1.16827

221 5 6.5 63 0.365 1. 871802 4.143134 -1.1)0785
41 5 2.36 50 0.2002 0.a58061 3.912023 -1.60843

1029 5 F 4 60 0.2921 1.386294 4.094344 -1.23065
1041 5.5" 6.6 65 0.393 1.887069 4.174387 -0.93394

145 5.5 " 5.755 60 0.3391 1.750069 4.094344 -1.08146
1047 6" 5.34 62 0.3452 1.675225 4.127134 -1.06363
222 6 7 64 0.385 1.945910 4.158883 -0.95451

44 6 M 5.138 63 0.2961 1.636663 4.143134 -1.21705
43 6 M 4.64 62.7 0.2932 1.534714 4.138361 -1.22690

1043 6 3.18 51 0.2443 1.156881 3.931825 -1.40935
1048 6 M 6 62 0.3452 1. 791759 4.127134 -1.06363
984 6 K 5.37 61.5 0.2477 1.680827 4.119037 -1.39553
146 6 F 6.1 62 0.3449 1.808288 4.127134 -1.06450
46 6" 5.8 63.7 0.326 1.757857 4.154184 -1.12085

1044 6 F 3.94 58 0.2762 1.371180 4.060443 -1.28663
45 6!'l 5.167 61 0.31429 1.642292 4.110873 -1.15743

1042 6.5!'l 6.6 65 0.3771 1.887069 4.174387 -0.97524
47 6.5 !'l 6.766 66 0.4222 1.911910 4.189654 -0.86227

983 6.5" 6.6 67 0.369 1.887069 4.204692 -0.99615
1051 7 F 5.3 57 0.308 1.667706 4.043051 -1.1776:
1049 7" 3.75 57 0.287 1.321755 4.043051 -1.:4a27

48 7 F 2.9 58 0.2092 1.064710 4.060443 -1.56446
1054 7 7.88 67 0.4302 2.064327 4.204692 -0.84350
1050 7 4.7 60 0.3187 1.547562 4.094344 -1.14350

147 7 F 5.795 63 0.3446 1.756995 4.143134 -1.06537
223 7 7.45 65 0.4 2.008214 4.174387 -0.91629

1053 7 F 6.1 64 0.3505 1.808288 4.158883 -1.04839
1030 7 F 4 60 0.2921 1.386294 4.094344 -1.23065

50 7.5" 3.81 61 0.252 1.337629 4.110873 -1.37832
49 7.5 M 3.1 54 0.2116 1.131402 3.988984 -1.55:05

1055 B 4.3 61 0.2709 1.458615 4.110873 -1.30600
, 52 8" 4.76 63.8 0.2911 1.560247 4.155753 -1.23408
1057 8 F 4.8 61 0.3293 1.568615 4.110873 -1.11078

51 B 3.56 63.5 0.2996 1.269760 4.151039 -1.20530
1031 B F 4.6 60 0.308 1.526056 4.094344 -1.17765
224 8 7.85 66 0.412 2.060513 4.189654 -0.88673

53 8.5 3.97 63.5 0.3456 1.378766 4.151039 -1.06247
1062 9" 8.5 68 0.4249 2.140066 4.219507 -0.85590
1060 9 F 5.8 62 0.3399 1.757857 4.127134 -1.07910
1058 9 3.73 56 0.2868 1. 316408 4.025351 -1. 24897
1028 9 7.08 66 0.4037 1.957273 4.189654 -0.90708
1059 9 4.8 57 0.3134 1.568615 4.043051 -1.16027
225 9 8.2 67 0.4282.104134 4.204692 -0.84863

1061 9 7.4 67 0.409 2.001480 4.204692 -0.89404
985 9.5" 6.39 64 0.329 1.854734 4.158883 -1.11169

1056 10 4.5 62 0.2868 1.504077 4.127134 -1.24897
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No.
TABLE B-1. (continued)

Age, Sex Body Body Surface in in In
lonths Weight, Height, Area Body Body Surface

Kg CI letersft2 Weight Height Area

----r070-------ro---------------S7Y-------;3---0;2337-r7;2;2~o-~;I~3r3~-:I7~5~7I-

226 10 8.5 68 0.438 2.140066 4.219507 -0.82553
1072 10 6.9 65 0.3B24 1.931521 4.1743B7 -0.9612B
1071 10 5.7 66.5 0.2496 1.740466 4.197201 -1.387B9

149 10" 7.2 64.5 0.3505 1.9740Bl 4.166665 -1.04B39
14B 10" 7 65 0.3461 1.945910 4. 1743B7 -1.06102

1064 10 4 S9 0.2177 1.386294 4.077537 -1.52463
1037 11 6.8 64 0.393 1.916922 4.158883 -0.93394
1073 11" 8.15 68 0.4462 2.09B017 4.219507 -0.80698
1074 11 F 8.4 70 0.4249 2.128231 4.24B495 -0.85590
227 11 8.75 69 0.445 2.169053 4.234106 -0.B0968
150 11 F 6.66 70.5 0.3613 1.896119 4.255612 -1.01B04
228 12 8.95 70 0.455 2.191653 4.24B495 -0.7B745

1075 12 5 61.5 0.30B 1.609437 4.119037 -1.17765
54 12 " 7.845 70 0.415 2.059B76 4.248495 -0.87947

1032 12 F 5.2 62 0.308 1.648658 4.127134 -1.17765
151 12 " 8.325 70 0.4119 2.119263 4.248495 -0.88697
55 12 " 9.095 71 0.48 2.207724 4.262679 -0.73396

1033 12.5 F 5.2 63' 0.308 1.64865B 4.143134 -1.17765
1034 13 F 5.3 63 0.30B 1.667706 4.143134 -1.17765
1063 14" 7.7 73 0.4302 2.041220 4.290459 -0.B4350
1077 14" 3.B 65 0.2974 1.335001 4.1743B7 -1.21267
1045 14 F 4.6 62 0.2974 1.526056 4.127134 -1.21267
1076 14 7.5 65 0.393 2.014903 4.174387 -0.93394

56 14.5 " 9.514 74 0.5345 2.252764 4.304065 -0.62642
1081 15 F 4.B 69 0.3452 1.568615 4.234106 -1.06363

57 15" 5.23 67 0.3292 1,654411 4.204692 -1.11108
152 15" 9.B3 72.5 0.4597 2.285438 4.283586 -0.77718

1035 15 F 5.7 64 0.3399 1.740466 4. 15B883 -1.07910
229 15 9.3 72 0.464 2.230014 4.276666 -0.76787

lOBO 15" 4.7 62.5 0.3134 1.547562 4.135166 -1.16027
1079 15 8 77 0.4355 2.079441 4.343B05 -0.83126
1025 15 F 5.7 63 0.3246 1,740466 4.143134 -1.12516
1084 16 7.5 71 0.4037 2.014903 4.262679 -0.90708
1082 16 5 66.5 0.3399 1.609437 4.197201 -1.07910
1083 16 6.3 66 0.2655 1.B40549 4.189654 -1.32614
1065 17 5 64 0.308 1.609437 4.158883 -1.17765
1089 17 5.2 66 0.297 1.648658 4,189654 -1.21402
10B5 17 4.7 61.5 0.207 1.547562 4.119037 -1.57503
1052 17 F 7.2 69 0.4143 1.974081 4.234106 -0.88116
1039 18" 6.6 65 0.3984 1.8B7069 4.174387 -0.92029
1046 18 F 5.5 65 0.3399 1.704748 4. 1743B7 -1.07910
1066 18 5.3 64 0.308 1.667706 4.158983 -1.17765
1078 1B 7.B 75 0.393 2.054123 4.3174B8 -0.93394
1093 18 10 78.5 0.4993 2.302585 4.363098 -0.69454

5B 18,5" 5.04 73.5 0.31 1.617406 4.297285 -1.17118
1067 19 5.3 64 0.3134 1.667706 4.158B83 -1.16027
1068 19 5.3 64 0.3134 1.667706 4.158883 -1.16027
1011 19 F 5.8 73 0.3824 1.757857 4.290459 -0.96128
1069 20 5.4 65 0.314 1.686398 4.174387 -1.15B36
1094 20 6.7 72 0.3399 1.902107 4.276666 -1.07910

153 20" 9 74.5 0.472B 2.197224 4.310799 -0.74908
59 21 F 6.27 73.2 0.3699 1.835776 4.293195 -0.99452

1090 21 6.5 58.5 0.3293 1.871802 4.069026 -1.11078
154 23 F 10.2 85 0.5004 2.322387 4.442651 -0.69234

1086 23 6.1 64.S 0.35 1.80B288 4.166665 -1.04982
230 24 11.2 80 0.526 2.415913 4.382026 -0.64245

61 24 M 11.55 B3 0.5306 2.446685 4.418840 -0.63374
60 24 " 10.37 84 0.5312 2.338917 4.430816 -0.63261

155 24" 11.3 85.3 0.5313 2.424802 4.446174 -0.63242
156 24 F 12.06 86 0.5164 2.489894 4.454347 -0.660B7

1091 24 5.5 64.5 0.3612 1.704748 4.166665 -1.01832
1087 25 5.9 64.5 0.35 1.774952 4.166665 -1.04982
1095 25 4.6 67 0.308 1.526056 4.204692 -1.17765
1092 26 5.7 65.5 0.3399 1.740466 4.182050 -1.07910
1088 27 6 66 0.3505 1.791759 4.189654 -1.04839

157 29 F 7.8 76.6 0.3856 2.054123 4.338597 -0.95295
15B 30 F 10.65 83.5 0.5172 2.365559 4.424B46 -0.65932

62 33 " 13.594 82 0.6279 2.609628 4.406719 -0.46537
63 39 F 15.63 100.3 0.6806 2.749192 4.608165 -0.38478
64 40 F 15.76 100.2 0.681 2.757475 4.607168 -0.38419
65 41 F 16.2 101.5 0.6928 2.785011 4.620058 -0.36701
66 42 F 16.55 102.9 0.6979 2.806386 4.633757 -0.35967
67 46 F 16.9 104.8 0.6956 2.827313 4.652053 -0.3629B
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TABLE B-1. (continued)

SexAge,
lonths

No. Body Body Surface In In In
Wei ght, Hei ght I Ar ea Body Body Sur face

kg CI letersff2 Weight Height Area
-----!bu-------~B-----R-------!2705-----BS77---07S!79-27~e~ub~-~7~SOB52-:07b57~7-

159 4B F 12.05 90 0.5623 2.4B9064 4.499B09 -0.57571
69 4B " 14.565 92 0.640B 2.67B621 4.5217BB -0.44503
6B 4B F 10.015 85 0.5043 2.304083 4.442651 -0.6B45B
70 52 F 15.75 101.7 0.6539 2.756B40 4.622027 -0.42480
71 57 F 16.69 104.1 0.7354 2.B14809 4.645351 -0.30734
72 5B F 16.4 105.2 0.736 2.7972Bl 4.655B63 -0.30652
73 59" 17.2 111.5' 0.7421 2.B44909 4.714024 -0.29B27
74 60 F 14.961 104 0.6722 2.705446 4.644390 -0.39719
75 60 21.B 110.5 0.B439 3.0B1909 4.705015 -0.169i2

161 66 F 15.2 9B.6 0.6252.7212954.591071 -0.47000
232 72 F 26.5 109 1.045B 3.277144 4.691347 0.0447B2

77 72 " 16.065 115 0.733 2.776642 4.744932 -0.31060
76 72 F 15.12 101 0.673 2.71601B 4.615120 -0.39600
7B 80.5" 17.5 102 0.8018 2.B62200 4.624972 -0.220B9

162 B4 F 17.075 100.5 0.7118 2.B37615 4.610157 -0.33995
BO 96 " 18.71 116 0.7686 2.92905B 4.753590 -0.26318
79 96 " 17.302 114 0.7539 2.850822 4.73619B -0.2B249

163 102 F 17.2 108 0.7157 2.B44909 4.682131 -0.33449
Bl 109.8 H 18.75 112 0.8547 2.931193 4.71B49B -0.15700

164 114 H 2B.2 134 1.0022 3.339321 4.B97B39 0.002197
B2 114 2B.4 130.5 0.9947 3.3463B9 4.B71373 -0.00531
B3 118 H 19.313 114.5 0.8855 2.960778 4.740574 -0.12160
84 120" 19 125 0.8038 2.94443B 4.B2B313 -0.21840
B5 120 " 21.695 13B 0.9166 3.077081 4.927253 -0.0870B
B6 132 H 21.B27 131 0.B025 3.0B3147 4.B75197 -0.22002

165 144 F 25 121.5 0.B075 3.21BB75 4.799914 -0.21381
B7 144 H 21.7B2 135 0.B961 3.0B1083 4.905274 -0.10970
8B 154 M 32.74 141.5 I.IB71 3.488597 4.952299 0.171513
B9 157.5" 2B.3 137.5 1.1BB3 3.342B61 4.9236230.172523
90 168 31.5 140.5 1.1015 3.449987 4.945207 0.096672
91 16B 37.1 145.7 1.25B4 3.613616 4.981549 0.229B41

B31 IBO" 29.5 132.4 1.1057 3.3B4390 4.BB5827 0.100478
92 IBO " 30.135 141 1.1402 3.4056B7 4.948759 0.131203
93 IB9.67 " 35.375 152 1.419 3.566005 5.0238BO 0.349952

166 192 F 55.25 165 1.6035 4.011B68 5.105945 0.47218B
168 204 F 69.25 170 I.B535 4.237723 5.13579B 0.617075
167 204 F 55.57 168.7 1.6154 4.017643 5.128121 0.4795B2
94 204 42.3 154.5 1.3333 3.7447B7 5.040194 0.2B7657
95 213 H 55.75 169 1.9206 4.020877 5.12989B 0.65:637

B32 216 F 46.1 147.9 1.4318 3.B30812 4.996536 0.358932
170 216 F 74.77 165 1.8574 4.314416 5.105945 0.619177
169 216 F 61.36 164 1.6551 4.11675B 5.099B66 0.503861
172 216 F 54.1 177.5 1.5904 3.990B34 5.178970 0.4639B5
96 216 " 45.25 171.B 1.4901 3.812202 5.146331 0.398843

171 216 F 9B 163 2.1276 4.5B4967 5.093750 0.754994
175 22B F 43.B6 150 1.28B3 3.7BI002 5.010635 0.253323
174 22B F 62.7 166.3 1.7161 4.138361 5.113793 0.540054
173 228 F 52.05 161 1.541B 3.952204 5.0B1404 0.432950
833 228 K 52.7 155.7 1.5696 3.964615 5.047931 0.450820
176 240 F 47.05 162.5 1.449B 3.B51210 5.090678 0.371425
178 240 F 40.5 15B.5 1.2422 3.701301 5.065754 0.2168B4
180 240 F 44.75 159 1.3976 3.BOI091 5.068904 0.334756
834 240 F 45 146.5 1.4105 3.B06662 4.987025 0.343944
179 240 F 41.25 156 1.3224 3.719651 5.049B56 0.27944B
177 240 F SO 160 1.4614 3.912023 5.075173 0.379394
97 240 62.5 166 1.8406 4.135166 5.111987 0.610091

856 240.1" 49.5 160.15 1.4964 3.901972 5.076110 0.403062
1112 240.1 K 67.5 170 1.799 4.212127 5.135798 0.587230
1101 240.1 K 66.5 170' 1.8072 4.197201 5.135798 0.591778
214 240.1" 70 166 1.7067 4.248495 5.1119B7 0.534561

1110 240.1 K 65.7 170 1.7492 4.185098 5. 13579B 0.559158
872 240.1 K 57 167 1.5765 4.043051 5.117993 0.455207

1100 240.1 K 61.5 160 1.7583 4.119037 5.075173 0.564347
870 240.1" 53 172.B 1.5016 3.970291 5.152134 0.406531
869 240.1 K 51.3 166.6 1.4711 3.9376905.1155950.386010
86B 240.1" 50.7 171.4 1.5092 3.925925 5.144000 0.411579

1099 240.1 " . 60 159 1.5623 4.094344 5.06B904 0.446159
86b 240.1 K 47.7 167.6 1.4553 3.864931 5.121580 0.375212
865 240.1" 46.9 162.4 1.395 3.84B017 5.090062 0.332894
864 240.1" 41.7 15B.5 1.3227 3.730501 5.065754 0.279675

109B 240.1" 61 160 1.7184 4.110B73 5.075173 0.541393
B62 240.1" 55.9 161.5 1.5621 4.023564 5.0B4505 0.446031
e61 240.1 K 55.6 163 1.601 4.018183 5.093750 0.470628
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TABLE B-1. (continued)

SexAge,
lonths

No. Body Body Surface In In In
Weight, Height, Area Body Body Surface

kg CI letersff2 Weight Height Area

-----Bb~----~~O:T-----A--------SI:2----ISb:2---I:S~25-3:9~5739-5:u51137-0:~33~u~-

1097 240.1" 58 163 1.6244 4.060443 5.093750 0.485138
858 240.1 " 50.8 161.9 1.5304 3.927896 5.086978 0.425529
857 240.1" 50.1 151.8 1.4647 3.9140215.022563 0.381650
122 240.1 F 93 149.7 1.8592 4.532599 5.008633 0.620146

1096 240.1" 73 162 1.7654.290459 5.087596 0.568150
854 240.1" 46.3 156.5 1.4593 3.835141 5.053056 0.377956
853 240.1" 37.3 149.6 1.2793 3.618993 5.007965 0.246313

1114 240.1" 73.5 180 1.9445 4.297285 5.192956 0.665004
1113 240.1" 69 170 1.8814 4.234106 5.135798 0.632016
1109 240.1" 68 160 1.8204 4.219507 5.075173 0.599056

120 240.1 " 67.82 159.8 1.6206 4.216857 5.073923 0.482796
1111 240.1" 66.5 170 1.8072 4.197201 5.135798 0.591778
1107 240.1" 61 160 1.71 4.110873 5.075173 0.536493
871 240.1" 53.3 170.6 1.55 3.975936 5.139321 0.438254
235 :40.1 F 62.2 158 1.5041 4.130354 5.062595 0.408194
117 240.1 SO 152.3 1.444 3.912023 5.025852 0.367417

1105 240.1" 57.8 155 1.6246 4.056988 5.043425 0.485261
863 240.1" 32.4 140 1.0984 3.478156 4.941642 0.093854
213 240.1" 60 165 1.6717 4.094344 5.105945 0.513841
118 240.1 56.9 168.2 1.583 4.041295 5.125153 0.459321

1103 240.1" 50.1 155 1.487 3.914021 5.043425 0.396760
855 240.1" 48 162.6 1.4913 3.871201 5.091293 0.399648

1108 240.1" 61.5 160 1.75 4.119037 5.075173 0.559615
119 240.1 64.3 153 1.5157 4.163559 5.030437 0.415877

1106 240.1" 60.8 160 1.6814 4.107589 5.075173 0.519626
867 240.1 ~ 50.6 170.5 1.5818 3.923951 5.138735 0.458563

1104 240.1" 53.3 ISS 1.5992 3.975936 5.043425 0.469503
121 240.1 69 169 1.642 4.234106 5.129898 0.495915
236 240.1 92.6 169 1.9353 4.528289 5.129898 0.660262

1102 240.1" 70 174 1.9344 4.248495 5.159055 0.659797
215 240.1" 80 175 1.9445 4.382026 5.164785 0.665004
859 240.1" 51 169.6 1.5923 3.931825 5.133442 0.465179

98 247" 59.5 170 1.8696 4.085976 5.135798 0.625724
835 252 F 59.3 156.9 1.6571 4.082609 5.055608 0.505069
100 252 66.5 177 1.8179 4.197201 5.176149 0.597681
187 252 F 58.25 161.3 1.5989 4.064744 5.083265 0.469315
182 252 F 62 158.5 1.5709 4.127134 5.065754 O.45164a
184 252 F 51.75 161 1.4853 3.946424 5.081404 0.395616
183 252 F 57.5 165 1.6096 4.051784 5.105945 0.475985
188 252 F 55.1 160 1.6205 4.009149 5.075173 0.482734
99 252" 64 164.3 1.6724.1588835.101694 0.514020

186 252 F 57.5 166.8 1.6005 4.051784 5.116795 0.470316
181 252 F 48.25 163.5 1.5017 3.876395 5.096812 0.406597
185 252 F 57 166 1.5539 4.043051 5.111987 0.440767
101 258 M 63 184.2 1.7981 4.143134 5.216022 0.586730
189 264 F 49.5 157.5 1.5107 3.901972 5.059425 0.412573
191 264 F 49 156 1.4416 3.891820 5.049856 0.365753
190 264 F 57.5 166 1.5679 4.051784 5.111987 0.449737
102 264 " 64.08 178 1.8375 4.160132 5.181783 0.608405
836 264" 50.5 158 1.5159 3.921973 5.062595 0.416009
192 276 F 43.2 163 1.3647 3.765840 5.093i50 0.310934
193 276 F 63.6 161 1.62 4.152613 5.081404 0.482426
837 276" 56 160.5 1.6254 4.025351 5.078293 0.485753
194 276 F 52.5 158.5 1.5399 3.960813 5.065754 0.431717
196 288 F 50.34 165.5' 1.5283 3.918799 5.108971 0.424156
197 288 F 58.6 167.5 1.5789 4.070734 5.120983 0.456728
838 288 F 49.4 148.4 1.4653 3.899950 4.999911 0.382059
195 288 F 64.25 170.5 1.694 4.162781 5.138735 0.527092
103 300 F 58.7 155.5 1.5863 4.072439 5.046645 0.461404
198 300 F 56.25 163 1.574 4.029806 5.093750 0.453620
233 300 F 66.1 155.5 1.653 4.191168 5.046645 0.502591
199 300 F 55.45 161 1.5238 4.015481 5.081404 0.421207
104 312 F 57.62 164.8 1.6451 4.053869 5.104732 0.497801
105 312 60 164 1.4985 4.094344 5.099866 0.404464
839 312 F 44.9 147.3 1.393 3.804437 4.992471 0.331459
106 315.5 " 62.25 162 1.9205 4.131158 5.087596 0.652585
231 324" SO 162 1.606683 3.912023 5.087596 0.474171
840 324" 53.6 165.5 1.6093 3.981549 5.108971 0.475799
200 324 F 56.75 160 1.5895 4.038655 5.075173 0.463419
201 336 F 59 169 1.596 4.077537 5.129898 0.467500
841 348" 41.2 150 1.3621 3.718438 5.010635 0.309027
202 348 F 57 169 1.5665 4.043051 5.129898 0.448843
204 348 F 51 155.5 1.4871 3.931825 5.046645 0.396827
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TABLE B-1. (continued)

No. Age, Sex Boc
h Bach Surface 1n In 1n

Ilonths Wei~gtl Heig t I Area Bach Bad
h

Surface
CI ntersH2 Weig t Heig t Area

-----2u3------3~e-----~-------527uS------IbI---I7~~I2-37~522u~-570eI~u~-07!,b5~7b-

842 360 F 43.5 155 1.3848 3.772760 5.043425 0.325555
205 372 F 74,7 163 1.8079 4.313480 5.093750 0,592165
844 372 ~ 62.6 159.6 1.6761 4.1367655.072670 0.516469
843 372 ~ 52.8 160.7 1.6034 3,966511 5.079539 0.472126
845 372 F 47.9 146.5 1.4468 3.869115 4.987025 0.369354
846 384 ~ 52.5 162.8 1.571 3.960813 5.092522 0.451712
208 364 F 56 157.4 1.5674 4.025351 5.058790 0,449418
209 384 F 71 155.5 1.634 4.262679 5.046645 0.491030
207 384 F 64.75 171 1.6992 4.170533 5.141663 0.530157
206 384 F 60.34 169.5 1.6513 4.099995 5.132852 0.501562
107 384 11 74.05 179.2 1.9 4.304740 5.186502 0.641853
210 396 F 53.5 164 1.5727 3.979681 5.099866 0.452793
211 420 F 50.75 158.5 1.4742 3.926911 5.065754 0.388115
234 432 ,. 24.2 110.3 0.8473 3.186352 4.703203 -0.16570
848 432 F 58,6 147.4 1.575 4.070734 4.993149 0.454255
847 432 F 49.4 150 1.4967 3.899950 5.010635 0.403262
108 432 11 78.25 171 2.2435 4.359908 5.141663 0.808037
109 435.67 11 50 158 1.7414 3.912023 5.062595 0.554609
212 456 F 71.3 170 1.7907 4.2668965.135798 0.582606
849 456 11 73.1 157.4 1.7771 4.291828 5.058790 0.574982
850 456 F 42.7 147.7 1.3508 3.754198 4.995183 0.300697
851 456 F 46.7 152.8 1.4892 3.843744 5.029129 0.398239
110 456 64.5 182 1.8702 4.166665 5.204006 0.626045
852 468 ~ 66 164 1.7708 4.189654 5.099866 0.571431
111 516 11 63.65 168 1.4079 4.153399 5.123963 0.342099
112 547.5 1'1 51. 75 160 1.8158 3.946424 5.075173 0.596526
113 564 54 155.5 1.5174 3.988984 5.046645 0.416998
114 600 66,1 163.5 1.6498 4,191168 5.096812 0.500654
115 690 11 56.2 170 1.8198 4.028916 5.135798 0,598726
116 794 11 65.5 172 2.0171 4.182050 5.147494 0.701660
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TABLE B-4. 1 • DATA AND STATISTICAL SUMMARY FOR FEMALE HEADS

FILE = B:FHEADS Y = LNSA
COEFFICIENTS FOR MODEL ( 54 DEGREES OF FREEDOM FOR t-TESTS )

1:1 ~. = -3.6645 S.E. = .7789 t = -4.7048
B 1 = . 1244 S.E. = .0408 t = 3.0451
B -. = .1886 S. E. = .1626 t = 1.1594L

STAND. ERROR = .0512

a 1 = LNWT a 2 = LNHT

ANOVA
SOURCE SS DF MS

REGRESSION
ERROR
TOTAL S5

.0404

.1414

.1817

2
54
56

.0202

.0026

================================================================
F = 7.7108
RJ= .2221440643129884
ADJ. R-SQUARED = .2080012295665115
DURBIN WATSON STAT.= 1.312054210035026
SUM OF RESIDUALS =-5.5511151231257830-17
SUM OF SQUARED RESIDUALS = .1413514623375186
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TABLE B-4.1. (continued)

Race5~Age,
years

No.
Head as

Body Body Percent
Neighgt, Height, Head Total of

k CI Total
-----lO~-------2b-----F----tiuciSiin---S7;c2----Ib~;S---O;1079---1;c~5T-c;SSBB7T-

122 24.5 F Caucasian 93 149.7 0.109 1.8592 5.862736
169 18 F Caucasian 61.36 164 0.1158 1.6551 6.996556
170 18 F Caucasian 74.77 165 0.1146 1.8574 6.169914,
171 18 F Caucasian 98 163 0.1186 2.1276 5.574356
172 18 F Caucasian 54.1 177.5 0.1091 1.5904 6.859909
173 19 F Caucasian 52.05 161 0.1081 1.5418 7.011285
174 19 F Caucasian 62.7 166.3 0.1156 1.7161 6.736204
175 19 F Caucasian 43.86 ISO 0.1022 1.2883 7.932934
176 20 F Caucasian 47.05 162.5 0.1159 1.4498 7.994206
177 20 F Caucasian 50 160 0.1069 1.4614 7.314903
178 20 F Caucasian 40.5 158.5 0.0953 1.2422 7.671872
179 20 F Caucasian 41.25 156 0.097 1.3224 7.335148
180 20 F Caucasian 44.75 159 0.1042 1.3976 7.455638
181 21 F Caucasian 48.25 163.5 0.1154 1.5017 7.684624
182 21 F Caucasian 62 158.5 0.1245 1.5709 7.925393
183 21 F Caucasian 57.5 165 0.1156 1.6096 7.181908
184 21 F Caucasian 51.75 161 0.1141 1.4853 7.681949
185 21 F Caucasian 57 166 0.117 1.5539 7.529442
186 21 F Caucasian 57.5 166.8 0.1085 1.6005 6.779131
187 21 F Caucasian 58.25 161.3 0.1101 1.5989 6.885984
18B 21 F Caucasian 55.1 160 0.1038 1.6205 6.405430
189 22 F Caucasian 49.5 157.5 0.109 1.5107 7.215198
190 22 F 'Caucasian 57.5 166 0.1056 1.56796.735123
191 22 F Caucasian 49 156 0.1108 1.4416 7.685904
192 23 F Caucasian 43.2 163 0.1093 1.3647 8.009086
193 23 F Caucasian 63.6 161 0.1101 1.62 6.796296
194 23 F Caucasian 52.5 158.5 0.101 1.5399 6.558B67
195 24 F Caucasian 64.25 170.5 0.1161 1.694 6.853600
196 24 F Caucasian 50.34 165.5 0.116 1.5283 7.590132
197 24 F Caucasian 58.6 167.5 0.1221 1.5789 7.733231
198 25 F Caucasian 56.25 163 0.1274 1.574 8.094027
199 25 F Caucasian 55.45 161 0.1056 1.5238 6.930043
200 27 F Caucasian 56.75 160 0.107 1.5895 6.731676
201 28 F Caucasian 59 169 0.1045 1.596 6.547619
202 29 F Caucasian 57 169 0.106 1.5665 6.766677
203 29 F Caucasian 52.05 161 0.1062 1.4412 7.368859
204 29 F Caucasian 51 155.5 0.1064 1.4871 7.154865
205 31 F Caucasian 74.7 163 0.1138 1.8079 6;294595
206 32 F Caucasian 60.34 169.5 0.1138 1.6513 6.891539
207 32 F Caucasian 64.75 171 0.1056 1.69926.214689
208 32 F Caucasian 56 157.4 0.1052 1.5674 6.711751
209 32 F Caucasian 71 155.5 0.1067 1.634 6.529987
210 33 F Caucasian 53.5 164 0.1122 1.57277.134227
211 35 F Caucasian 50.75 158.5 0.108 1.4742 7.326007
212 38 F Caucasian 71.3 170 0.112 1.7907 6.254537
832 18 F Japanese 46.1 147.9 0.1032 1.4318 7.207710
834 20 F Japanese 45 146.5 0.1137 1.4105 8.060971
835 21 F Japanese 59.3 156.9 0.1204 1.6571 7.265705
838 24 F Japanese 49.4 148.4 0.1076 1.4653 7.343206
839 26 F Japanese 44.9 147.3 0.1071 1.393 7.688442
842 30 F Japanese 43.5 155 0.1045 1.3848 7.546216
845 31 F Japanese 47.9 146.5 0.1048 1.4468 7.243572
847 36 F Japanese 49.4 150 0.1077 1.4967 7.195830
848 36 F Japanese 58.6 147.4 0.1156 1.575 7.339682
850 38 F Japanese 42.7 147.7 0.1025 1.35087.588095
851 38 F Japanese 46.7 152.8 0.1083 1.4892 7.272360

"EAN: 55.79280 159.9771 0.109912 1.554705 7.112784
5TD: 11.00847 7.139266 0.006252 0.149649 0.564071

"IN: 40.5 146.5 0.0953 1.2422 5.574356
1A1: 98 177.5 0.1274 2.1276 8.094027
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TABLE B-4. 2. DATA AND STATISTICAL SUMMARY FOR MALE HEADS

B O. = -3.0124 S.E. = 1. 4677
B 1 = .3391 S. Eo = .138
B 2 = -.095 S.E. = .3629

STAND. ERROR = • 1143

a 1 = LNWT a ,..,
= LNHT.:.

t = -2. ()525
t = 2.457
t = -.2617

SOURCE

REGRESSION
ERROR
TOTAL 55

S r.
.::>

.1639

.3788

.5428

ANO'v'A
DF

2
29
31

MS

.082

.0131

================================================================
F = 6.2743
R)= .3020223783401514
ADJ. R-SQUARED = .2787564590049134
DURBIN WATSON STAT.= 1.614853269000631
SUM OF RESIDUALS = 2.109423746787797D-15
SUM OF SQUARED RESIDUALS = .3788292038891499
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TABLE B-4.2. (continued)

RiceSexAge,
yurs

No.
He.d is

Body lolly Percent
Weight, Height, He.d Tot.l of

kg CI Tolil
------9b-------yB-----ft----tiuti5iin---~s:25----17I:B----O;o95---y~90I-b:37S~II-

9B 20.6 " C.uc.si.n 59.5 170 0.143B 1.8696 7.691484
99 21 "C.uc.si.n 64 164.3 0.103 1.6726.1602B7

101 21.5 " C.uc.si.n 64.08 184.2 0.120B 1.7981 6.71B202
102 22 " C.uc.si.n 64.08 178 0.1173 1.83756.3B3673
106 26.3 " C.uc.si.n 62.25 162 0.1396 1.9205 7.268940
107 32 " C.ucasian 74.05 179.2 0.1154 1.9 6.0736B4
108 36 " C.uc.sian 78.25 171 0.1608 2.2435 7.167372
109 36.3 "C.uc.sian 50 158 0.14 1.7414 8.039508
112 46.6 " Caucasian 51.75 160 0.1507 1.8158 B.299372
116 66.2 " Caucasian 65.5 172 0.1464 2.0171 7.257944
234 36 " Cauc.sian 24.2 110.3 0.09 0.B473 10.62197
833 19 Japanese 52.7 155.7 0.10BB 1.5696 6.931702
836 22 Japanese 50.5 15B 0.1007 1.5159 6.64291B
837 23 J.panese 56 160.5 0.1065 1.6254 6.552233
840 27 Japanese 53.6 165.5 0.1115 1.60936.92B47B
841 29 Japanese 41.2 150 0.101 1.3621 7.415020
843 31 Japanese 52.8 160.7 0.1145 1.6034 7.141075
844 31 Japanese -.62.6 159.6 0.111B 1.6761 6.670246
846 32 Japanese 52.5 162.B 0.1182 1.571 7.523B70
849 3B Japanese 73.1 157.4 0.121 1.7771 6.80B845
852 39 Japanese 66 164 0.1168 1.710B 6.595B88
863 Adult Chinese 32.4 140 0.1106 1.0984 10.06919
864 Adult Chinese 41.7 158.5 0.1094 1.3227 8.270960
865 Adult Chinese 46.9 162.4 0.1125 1.395 8.064516
866 Adult Chinese 47.7 167.6 0.1173 1.4553 8.060193
867 Adult Chinese 50.6 170.5 0.1108 1.5818 7.004678
868 Adult Chinese 50.7 171.4 0.1183 1.5092 7.838589
869 Adult Chinese 51.3 166.6 0.107 1.4711 7.273468
870 Adult Chinese 53 172.8 0.1146 1.5016 7.631859
871 Adult Chinese 53.3 170.6 0.1116 1.55 7.2
872 Adult Chinese 57 167 0.1251 1.5765 7.935299

"EAN: 54.64093 163.2 0.117837 1.615475 7.394277
SID: 11.19840 12.76028 0.016027 0.259430 0.975771

"IN: 24.2 110.3 0.09 0.8473 6.073684
flAl: 78.25 IB4.2 0.160B 2.2435 10.62197
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TABLE B-4.3. DATA AND STATISTICAL SUMMARY FOR FEMALE TRUNKS

FILE = B:FTRUNK Y = LN5A
COEFFICIENTS FOR MODEL ( 54 DEGREES OF FREEDOM FOR t-TESTS )

e 0 = -1.6724 S.E. = .6515
B 1 = .647 S.E. = .0342
B 2 = -.3()36 S. Eo = .136

STAND. ERROR = .0428

a 1 = LNWT a 2 = LNHT

t = -2.5669
t = 18.9413
t = -2.231

SOURCE

REGRESSION
ERROR
TOTAL S5

SS

.7074

.0989

.8063

ANOVA
DF

2
54
56

MS

-=!'C"~,•._ • ....J._I I

.0018

================================================================
F = 193.1208
R}= .8773400990933068
ADJ. R-SQUARED = .87510991914744
DURBIN WATSON STAT.= 1.607535050868951
SUM OF RESIDUALS = 4.475586568020162D-15
SUM OF SQUARED RESIDUALS = 9.890242350973892D-02
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TABLE B-4.3. (continued)

No. Age,
years

Sex Race
Trunk

Trunk as
Percent

Total of
Total

-----Io4-------26-----~----raucaslan---57:b2----Ib~:B---O:5bTB---I:6~51-3~:I4989---

122 24.5 F Caucasian 93 149.7 0.7746 1.8592 41.66308
169 18 F Caucasian 61.36 164 0.5429 1.6551 32.80164
170 18 F Caucasian 74.77 165 0.6384 1.8574 34.37062
171 18 F Caucasian 98 163 0.867 2.1276 40.75014
172 18 F Caucasian 54.1 177.5 0.5379 1.5904 33.82168
173 19 F Caucasian 52.05 161 0.5027 1.5418 32.60474
174 19 F Caucasian 62.7 166.3 0.5881 1.7161 34.26956
175 19 F Caucasian 43.86 150 0.455 1.2883 35.31786
176 20 F Caucasian 47.05 162.5 0.4851 1.4498 33.45978
177 20 F Caucasian 50 160 0.47 1.4614 32.16094
liB 20 F Caucasian 40.5 158.5 0.4372 1.2422 35.19562
179 20 F Caucasian 41.25 156 0.4876 1.3224 36.87235
180 20 F Caucasian 44.75 159 0.4851 1.3976 34.70950
181 21 F Caucasian 48.25 163.5 0.5354 1.5017 35.65292
182 21 F Caucasian 62 158.5 0.5579 1.5709 35.51467
183 21 F Caucasian 5i.5 165 0.5354 1.6096 33.26292
184 21 F Caucasian 51.75 161 0.5027 1.4853 33.84501
185 21 F Caucasian 57 166 0.5379 1.5539 34.61612
186 21 F Caucasian 57.5 166.8 0.578 1.6005 36.11371
18i 21 F Caucasian 58.25 161.3 0.5881 1.5989 36.78153
188 21 F Caucasian 55.1 160 0.568 1.6205 35.05091
189 22 F Caucasian 49.5 157.5 0.5278 1.5107 34.93744
190 22 F Caucasian 57.5 166 0.5027 1.5679 32.06199
191 22 F Caucasian 49 156 0.4826 1.4416 33.47669
192 23 F Caucasian 43.2 163 0.4625 1.3647 33.89023
193 23 F Caucasian 63.6 161 0.5932 1.62 36.61728
194 23 F Caucasian 52.5 158.5 0.5329 1.5399 34.60614
195 24 F Caucasian 64.25 170.5 0.573 1.694 33.82526
196 24 F Caucasian 50.34 165.5 0.4977 1.5283 32.56559
197 24 F Caucasian 58.6 167.5 0.5479 1.5789 34.70137
198 25 F Caucasian 56.25 163 0.5479 1.574 34.80940
199 25 F Caucasian 55.45 161 0.5278 1.5238 34.63709
200 27 F Caucasian 56.75 160 0.5304 1.5895 33.36898
201 28 F Caucasian 59 169 0.5329 1.596 33.38972
202 29 F' Caucasian 57 169 0.5354 1.5665 34.17810
203 29 F Caucasian 52.05 161 '0.5077 1.4412 35.22758
204 29 F Caucasian 51 155.5 0.5203 1.4871 34.98755
205 31 F Caucasian 74.7 163 0.6459 1.8079 35.72653
206 32 F Caucasian 60.34 169.5 0.5579 1.6513 33.78550
207 32 F Caucasian 64.75 171 0.5831 1.6992 34.31614
208 32 F Caucasian 56 157.4 0.573 1.5674 36.55735
209 32 F Caucasian 71 155.5 0.6233 1.634 38.14565
210 33 F Caucasian 53.5 164 0.5479 1.5727 34.83817
211 35 F Caucasian 50.75 158.5 0.5002 1.4742 33.93026
212 38 F Caucasian 71.3 170 0.6233 1.7907 34.80761
832 18 F Japanese 46.1 147.9 0.4708 1.4318 32.88168
834 20 F Japanese 45 146.5 0.4577 1.4105 32.44948
835 21 F Japanese 59.3 156.9 0.5224 1.6571 31.52495
838 24 F Japanese 49.4 148.4 0.5248 1.4653 35.81519
839 26 F Japanese 44.9 147.3 0.4992 1.393 35.83632
842 30 F Japanese 43.5 155 0.4694 1.3848 33.89659
845 31 F Japanese 47.9 146.5 0.5532 1.4468 38.23610
847 36 F Japanese 49.4 150 0.5324 1.4967 35.57159
848 36 F Japanese 58.6 147.4 0.5581 1.575 35.43492
850 38 F Japanese 42.7 147.7 0.4626 1.3508 34.24637
851 38 F Japanese 46.7 152.8 0.499 1.4892 33.50792

HEAN: 55.792BO 159.9771 0.541468 1.554705 34.76796
STD: 11.00847 7.139266 0.071198 0.149649 1.852949

"IN: 40.5 146.5 0.4372 1.2422 31.52495
"AX: 98 177.5 0.867 2.1276 41.66308
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TABLE B-4. 4. DATA A},"'D STATISTICAL SUMMARY FOR HALE TRUNKS

FILE = B:MTRUNK Y = LNSA
r~~FFICIENTS FOR MODEL ( 29 DEGREES OF FREEDOM FOR t-TESTS )

B (I = -3.7312 S. E. = .8562
B 1 = .8083 S.E. = .0805
B 2 = -.0131 S. E. = .2117

STAND. ERROR = .0667

a 1 = LN~JT a 2 = LNHT

t = -4.3579
t = 10.0399
t = -.0614

SOURCE

REGRESSION
ERROR
TOTAL 55

SS

1.0887
.1289
1.2176

ANOVA
DF

2
29
31

MS

.5444

.0044

================================================================
F = 122.4629
R)= .8941318875996077
ADJ. R-5QUARED = .8906029507299356
DURBIN WATSON STAT.= 1.563754365869733
SUM OF RESIDUALS =-4.461708780212348D-15
SUM OF SQUARED RESIDUALS = .1289093778311383
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TABLE B-4.4. (continued)

RaceSexAge,
yurs

No.
Trunk is

Body Body Percent
Weight, Height, Trunk Totil of

ig CI Tohl
------96-------lB-----ft----tiucisiin---~5:25----171:B---~:5UU3---1:~9UI-33:57~92-·

98 20.6 K Ciucasian 59.5 170 0.6398 1.8696 34.22122
99 21 "Ciucasian 64 164.3 0.6304 1.672 37.70334

101 21.5 " Ciucasian 64.08 184.2 0.6064 1.7981 33.72448
102 22 " Caucasiin 64.08 178 0.6444 1.8375 35.06938
106 26.3 " Ciucasian 62.25 162 0.6763 1.9205 35.21478
107 32 " Caucasian 74.05 179.2 0.6572 1.9 34.58947
108 36 " Ciucasiin 78.25 171 0.8928 2.2435 39.79496
109 36.3 "Caucasian 50 158 0.5917 1.7414 33.97840
112 46.6 " Ciucasiin 51.75 160 0.6088 1.8158 33.52792
116 66.2 " Caucasiin 65.5 172 0.6893 2.0171 34.17282
234 36 " Ciucasian 24.2 110.3 0.306 0.8473 36.11471
833 19 " Japanese 52.7 155.7 0.5207 1.569633.17405
836 22 " Japanese 50.5 158 0.5282 1.5159 34.84398
837 23 "Japanese 56 160.5 0.5452 1.6254 33.54251
840 27 " Japanese 53.6 165.5 0.5415 1.6093 33.64817
841 29 " Japinese 41.2 150 0.469 1.3621 34.43212
843 31 " Japanese 52.8 160.7 0.5B3 1.6034 36.36023
844 31 " Jipanese 62.6 159.6 0.6172 1.6761 36.82357
846 32 " Japanese 52.5 162.8 0.5173 1.571 32.92807
849 38 " Jipanese 73.1 157.4 0.641 1.7771 36.07000
852 39 "Jipanese 66 164 0.6718 1.7708 37.93765
863 Adult "Chinese 32.4 140 0.3355 1.0984 30.54442
864 Adult "Chinese 41.7 15S.5 0.4439 1.3227 33.56014
865 Adult "Chinese 46.9 162.4 0.504 1.395 36.12903
866 Adult "Chinese 47.7 167.6 0.5222 1.4553 35.88263
867 Adult "Chinese 50.6 170.5 0.5751 1.5818 36.35731
86B Adult "Chinese 50.7 171.4 0.5269 1.5092 34.91253
869 Adult "Chinese 51.3 166.6 0.5478 1.4711 37.23744
870 Adult "Chinese 53 172.8 0.5555 1.5016 36.99387
871 Adult "Chinese 53.3 170.6 0.5363 1.55 34.6
872 Adult "Chinese 57 167 0.5673 1.5765 35.98477

"EAN: 54.64093 163.20.568525 1.615475 35.11403
STD: 11.19840 12.760280.1041060.259430 1.788166

"IN: 24.2 110.3 0.306 0.8473 30.54442
"AX: 78.25 184.2 0.8928 2.2435 39.79496
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TABLE B-4. 5. DATA AND STATISTICAL SUMMARY FOR FEMALE UPPER EXTREMITIES

FILE = B:FUPEX Y = SA
COEFFICIENTS FOR MODEL ( 54 DEGREES OF FREEDOM FOR t-TESTS )

d (I = -3.546 S.E. = .938 t = -3.7014
B 1 = .3419 S.E. = .0502 t = 6.8062
B 2 = .1745 S.E. = .2 t = .8726

STAND. ERROR = .0629

iii 1 = WT it 2 = HT

ANOVA
SOURCE 5S DF MS

REGRESSION
ERROR
TOTAL SS

.2373

.2138

.4512

2
54
56

.1187

.(104

================================================================
F = 29.9659
R)= .5260325501308182
ADJ. R-SQUARED = .5174149604060724
DURBIN WATSON STAT.= 1.623892448620403
SUM OF RESIDUALS =-1.942890293094024D-16
SUM OF SQUARED RESIDUALS = .2138464643113389
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T.~LE B-4.5. (continued)

RaceSexAge,
years

No. UpEx 15
Body Body Percent

Meighgt, Height, yPper Total of
i CI Extrel Total

-----I~9-------18-----F----Ciucisiin---61:30------16~-----0:31---1:0551-18:72990-

170 18 F Caucasian 74.77 165 0.3165 1.8574 17.03994
171 18 F Caucasian 98 163 0.3326 2.1276 15.63263
172 18 F Caucasian 54.1 177.5 0.2867 1.5904 18.02691-
173 19 F Caucasian 52.05 161 0.2862 1.5418 18.56271
174 19 F Caucasian 62.7 166.3 0.3118 1.7161 18.16910
175 19 F Caucasian 43.86 150 0.2153 1.2883 16.71194
176 20 F Caucasian 47.05 162.5 0.261 1.4498 18.00248
177 20 F Caucasian 50 160 0.2585 1.4614 17.68851
178 20 F Caucasian 40.5 158.5 0.2175 1.2422 17.50925
179 20 F Caucasian 41.25 156 0.2297 1.3224 17.36993
180 20 F Caucasian 44.75 159 0.2494 1.3976 17.84487
181 21 F Caucasian 48.25 163.5 0.2639 1.5017 17.57341
182 21 F Caucasian 62 158.5 0.2706 1.5709 17.22579
183 21 F Caucasian 57.5 165 0.2801 1.6096 17.40183
184 21 F Caucasian 51.75 161 0.2594 1.4853 17.46448
185 21 F Caucasian 57 166 0.2907 1.5539 18.70776
186 21 F Caucasian 57.5 166.8 0.2684 1.6005 16.76975
187 21 F Caucasian 58.25 161.3 0.2712 1.5989 16.96166
18S 21 F Caucasian 55.1 160 0.2819 1.6205 17.39586
IS9 22 F Caucasian 49.5 157.5- 0.279 1.5107 18.46825
190 22 F Caucasian 57.5 166 0.2877 1.5679 18.34938
191 22 F Caucasian 49 156 0.2496 1.4416 17.31409
192 23 F Caucasian 43.2 163 0.2532 1.3647 18.55352
193 23 F Caucasian 63.6 161 0.2682 1.62 16.55555
194 23 F Caucasian 52.5 158.5 0.2645 1.5399 17.17644
195 24 F Caucasian 64.25 170.5 0.3054 1.694 18.02833
196 24 F Caucasian 50.34 165.5 0.269 1.5283 17.60125
197 24 F Caucasian 58.6 167.5 0.2748 1.5789 17.40452
198 25 F Caucasian 56.25 163 0.2825 1.574 17.94790
199 25 F Caucasian 55.45 161 0.256 1.5238 16.80010
200 27 F Caucasian 56.75 160 0.287 1.5895 18.05599
201 28 F Caucasian 59 169 0.2686 1.596 16.82957
202 29 F Caucasian 57 169 0.2694 1.5665 17.19757
203 29 F Caucasian 52.05 161 0.2579 1.4412 17.89480
204 29 F Caucasian 51 155.5 0.2513 1.4871 16.89866
205 31 F Caucasian 74.7 163 0.3157 1.8079 17.46224
206 32 F Caucasian 60.34 169.5 0.2952 1.6513 17.87682
207 32 F Caucasian 64.75 171 0.308 1.6992 18.12617
208 32 F Caucasian 56 157.4 0.2647 1.5674 16.88783
209 32 F Caucasian 71 155.5 0.2746 1.634 16.80538
210 33 F Caucasian 53.5 164 0.2845 1.5727 18.08990
211 35 F Caucasian 50.75 158.5 0.2607 1.4742 17.68416
212 38 F Caucasian 71.3 170 0.3036 1.7907 16.95426
832 18 F ~apanese 46.1 147.9 0.2278 1.4318 15.91004
834 20 F ~apanese 45 146.5 0.2748 1.4105 19.48245
104 26 F Caucasian 57.62 164.8 0.3058 1.6451 18.58853
122 24.5 F Caucasian 93 149.7 0.2976 1.8592 16.00688
835 21 F ~apanese 59.3 156.9 0.3141 1.6571 18.95480
838 24 F ~apanese 49.4 148.4 0.2812 1.4653 19.19060
839 26 F ~apantse 44.9 147.3 0.2706 1.393 19.42569
842 30 F ~apantse 43.5 155 0.2626 1.3848 18.96302
845 31 F ~apanese 47.9 146.5 0.2687 1.4468 18.57202
847 36 F ~Ipantse 49.4 150 0.2864 1.4967 19.13543
848 36 F ~apanese 58.6 147.4 0.291 1.575 18.47619
850 38 F ~apanese 42.7 147.7 0.2682 1.3508 19.85490
851 38 F Japanese 46.7 152.8 0.2918 1.4892 19.59441

~AN: 55.79280 159.9771 0.276019 1.554705 17.78783
STO: 11.00847 7.1392660.0240930.1496490.931012

"IN: 40.5 146.5 0.2153 1.2422 15.63263
MAl: 98 177.5 0.3326 2.1276 19.85490
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TABLE B-4.6. DATA AND STATISTICAL SUMMARY FOR MALE UPPER EXTREMITIES

FILE = B:MUPEX Y = SA
COEFFICIENTS FOR MODEL ( 45 DEGREES OF FREEDOM FOR t-TEST5 )

h 0 = -5.7169 5.E. = .8078 t = -7.0775
B 1 = .4662 S.E. = .0604 t = 7.7127
B 2 = .5237 S.E. = .1894 t = 2.7652

STAND. ERROR = .07

a 1 = WT a 2 = HT

ANOVA
SOURCE S5 OF MS

REGRESSION
ERROR
TOTAL SS

1.0069
• 22()2
1.2272

2
45
47

.5()35

.0049

================================================================
F = 102.8706
RJ= .8205320724236627
ADJ. R-SQUARED = .8166305956645499
DURBIN WATSON STAT.= 1.373470606560744
SUM OF RESIDUALS =-7.160938508832260-15
SUM OF SQUARED RESIDUALS = .2202369338348201
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TABLE B-4.6. (continued)

RiceSex..D.
Surface A UpEx as

8Dd, Body Percent
Mei 9

g
ht l Height, upper Total of

i CI Extrel Totll
-------y-Adul{-------- --------,----------59----172;1--n;33~97--I;79U97-IB;~7992-

19 Adult
20 Adult
21 Adult
22 Adult
23 Adult
74 Adul t
75 Adult
76 Adult
77 Adult
78 Adult
79 Adult
80 Adult
81 Adult
82 Adult
83 Adult
96 18
98 20.6
99 21

101 21.5
102 22
106 26.3
107 32
108 36
109 36.3
112 ~6. 6
116 66.2
234 36
833 19
~36 22
d37 23
8~0 27
841 29
843 31
844 31
846 32
849 38
852 39
863 Adult
864 Adult
865 Adult
866 Adult
867 Adult
868 Adult
869 Adult
870 Adult
871 Adult
872 Adult

? 63.6 174 0.34&71 1.8571 18.77712
? 74.~ 181.6 0.37419 2.04837 18.26769
? 70.4 174 0.32935 1.92838 17.07910
? 63.32 172.7 0.31968 1.82548 17.51210
? 69.2 167.6 0.32806 1.91773 17.10668
? 58.7 172.7 0.28064 1.71~83 16.36547
? 69.9 170.2 0.35613 1.93709 18.38479
? 62.7 169.5 0.33968 1.82387 18.62~13
? 126.4 175.3 0.42871 2.52096 17.00582
? 62.6 163.8 0.30032 1.72355 17.42450
? 69.5 163.6 0.3448~ 1.81323 19.01799
? ~7.5 152.4 0.25742 1.~529 17.71766
? 63.8 173.2 0.33581 1.85516 18.10140
? 68.5 162.6 0.34129 1.84322 18.51596
? 58.7 170.3 0.31742 1.80419 17.593~9

Caucasian ~5.25 171.8 0.3028 1.~901 20.32078
Caucasian 59.5 170 0.3281 1.8696 17.54920

"Caucasian 64 164.3 0.3214 1.672 19.222~8

" Caucasian 64.08 18~.2 0.3669 1.7981 20.404&7
" Caucasian 64.08 178 0.3492 1.8375 19.00408
" Caucasian 62.25 162 0.3758 1.9205 19.56782
" Caucasian 74.05 179.2 0.3652 1.9 19.22105
" Caucasian 78.25 171 0.3997 2.2435 17.81591
"Caucasian 50 158 0.3091 1.7414 17.75008
" Caucasian 51.75 160 0.3481 1.8158 19.17061
" Caucasian 65.5 172 0.3855 2.0171 19.11159
" Caucasian 2~.2 110.3 0.1688 0.8473 19.92210
" Japanese 52.7 155.7 0.3215 1.5696 20.48292
" Japanese 50.5 158 0.2787 1.5159 18.38511
"Japanese 56 160.5 0.3313 1.6254 20.38267
" Japanese 53.6 165.5 0.3377 1.6093 20.98427
" Japanese 41.2 150 0.2777 1.3621 20.38763
" Japanese 52.8 160.7 0.2885 1.6034 17.99301
" Japanese 62.6 159.6 0.3218 1.6761 19.19933
" Japanese 52.5 162.8 0.3069 1.571 19.53532
" ~apanese 73.1 157.4 0.3~84 1.7771 19.60~97
"Japanese 66 164 0.3393 1.7708 19.16083
"ChInese 32.~ 140 0.1998 1.0984 18.19009
"Chinese ~1.7 158.5 0.2~39 1.3227 18.43955
"Chinese ~6.9 162.~ 0.2768 1.395 19.84229
"Chinese 47.7 167.6 0.2712 1.~553 18.63533
"Chinese SO.6 170.5 0.3298 1.5818 20.8~966
"Chinese 50.7 171.4 0.3084 1.5092 20.43466
"Chinese 51.3 166.6 0.2972 1.4711 20.20256
"Chinese 53 172.8 0.2773 1.5016 18.~6696
"Chinese 53.3 170.6 0.307 1.55 19.80645
"Chinese 57 167 0.294~ 1.5765 18.67427

MEAN: 59.09854 165.375 0.318987 1.699004 18.84776
STD: 14.55999 11.49027 0.046058 0.271091 1.115974

"IN: 24.2 110.3 0.1688 0.8473 16.36547
MAl: 126.4 184.2 0.42871 2.52096 20.98427
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TABLE B-4.7. DATA AND STATISTICAL SUMMARY FOR FEMALE AR}1S

FILE = B:FARMS Y = SA
COEFFICIENTS FOR MODEL ( 10 DEGREES OF FREEDOM FOR t-TESTS )

B 0 = -6.1068 S.E. = 1.5113 t = -4.0408
E 1 = • 2009 S.E • = .0504 t = 3.9837
d 2 = • 7479 S.E • = .3073 t = 2.4342

STAND. ERROR = .0359

a 1 = WT a 2 = HT

ANOVA
SOURCE SS DF MS

REGRESSION
ERROR
TOTAL SS

.0349

.0129

.0478

2
10
12

.0175

.0013

================================================================
F = 13.5773 /..... ~."9 '5
R}= .7308549867994047
ADJ. R-SQUARED = .7063872575974282
DURBIN WATSON STAT.= 1.90218735464177
SUM OF RESIDUALS = 5.551115123125783D-16
SUM OF SQUARED RESIDUALS = 1.286458050479112D-02
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TABLE B-4.7. (continued)

RaceSexAge,
years

No.
ArtS is

Body Body Percent
Wei ght , Hei ght , Arts Tobi of

kg CI lohl

-----832-------18-----F----Jipine5e-----.o:l----l.7:~----D:202---1:.3IB-I~:I08II-

834 20 F Japanese 45 146.5 0.199 1.4105 14.10847
104 26 F Caucasian 57.62 164.8 0.2252 1.6451 13.68913
122 24.5 F Caucasian 93 149.7 0.2298 1.8592 12.36015.
835 21 F Japanese 59.3 156.9 0.2345 1.6571 14.15122
838 24 F Japanese 49.4 148.4 0.2079 1.4653 14.18822
839 26 F Japanese 44.9 147.3 0.1987 1.393 14.26417
842 30 F Japanese 43.5 155 0.193 1.3848 13.93703
845 31 F Japanese 47.9 146.5 0.2048 1.4468 14.15537
847 36 F Japanese 49.4 150 0.207 1.4967 13.83042
848 36 F Japanese 58.6 147.4 0.2086 1.575 13.24444
850 38 F Japanese 42.7 147.7 0.1959 1.3508 14.50251
851 38 F Japanese 46.7 152.8 0.2204 1.4892 14.79989

"EAN: 52.62461 150.8384 0.209753 1.5081 13.94916
STD: 12.87735 5.123481 0.012930 0.136814 0.583343

"IN: 42.7 146.5 0.193 1.3508 12.36015
KAX: 93 164.8 0.2345 1.8592 14.79989
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TABLE B-4. 8. DATA AND STATISTICAL SUMMARY FOR MALE ARMS

FILE = B:MARMS Y = SA
~OEFFICIENTS FOR MODEL ( 29 DEGREES OF FREEDOM FOR t-TESTS )

B 0 = -6.8012 S.E. = .8523 t = -7.9799
f' 1 = .6162 S.E. = .0801 t = 7.6889

I

D 2- = .5607 S.E. = .2107 t = 2.6611

STAND. ERROR = .0664

a 1 = WT a 2 = HT

ANOVA
SOURCE SS DF MS

REGRESSION
ERROR
TOTAL SS

1.0555
.1277
1.1832

2
29
31

.5277

.0044

================================================================
F = 119.8114
R}= .8920418874204655
ADJ. R-SQUARED = .8884432838823079
DURBIN WATSON STAT.= 1.933621039918482
SUM OF RESIDUALS =-5.551115123125783D-17
SUM OF SQUARED RESIDUALS = .1277373598227881
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TABLE B-4.8. (continued)

RaceSexAge,
yelrs

Arls IS
Body &ody Percent

Neight, Height, Arls Totil of
~ u T~~

------9~-------lB-----R----tiucisiin---~S:2S----17I:B---O;21S2---Y;~~UI-I~;~~I9B-

9B 20.6 " C,uc,si,n 59.5 170 0.235 1.8696 12.56953
99 21 "C,uc,si,n 64 164.3 0.2314 1.672 13.B3971

101 21.5 " C,uclsi,n 64.08 IB4.2 0.2778 1.79Bl 15.44964
102 22 " Cluclsiln 64.0B 178 0.2524 1.8375 13.73605
106 26.3 " C,uc,si,n 62.25 162 0.2764 1.9205 14.3920B
107 32 " Cluclsiln 74.05 179.2 0.2776 1.9 14.61052
108 36 " C.ucasian 78.25 171 0.292 2.2435 13.01537
109 36.3 "C,ucasi,n 50 15B 0.2167 1.7414 12.44401
112 46.6 " C,uc,sian 51.75 160 0.25 1.8158 13.76803
116 66.2 " C.uc.siln 65.5 172 0.2722 2.0171 13.49462
234 36 " Clucisian 24.2 110.3 0.1092 0.8473 12.8B799
833 19 " Jlplnese 52.7 155.7 0.2364 1.5696 15.06116
836 22 " Japanese 50.5 15B 0.206 1.5159 13.58928
837 23 "Jlplnese 56 160.5 0.2423 1.6254 14.90709
840 27 " Japlnese 53.6 165.5 0.2415 1.6093 15.00652
841 29 " Japlnese 41.2 150 0.2078 1.3621 15.25585
843 31 " Jlplnese 52.B 160.7 0.2064 1.6034 12.87264
844 31 " Japlnese 62.6 159.6 0.2404 1.6761 14.34281
846 32 " Jlplnese 52.5 162.8 0.2204 1.571 14.02928
B49 38 " Japanese 73.1 157.4 0.2578 1.7771 14.50678
852 39 "J'p,nese 66 164 0.249 1.7708 14.06144
863 Adult "Chlnese 32.4 140 0.1374 1.0984 12.50910
864 Adult "Chinese 41.7 158.5 0.1803 1.3227 13.63120
865 Adult "Chinese 46.9 162.4 0.2029 1.395 14.54480
866 Adult "Chinese 47.7 167.6 0.2036 1.4553 13.99024
867 Adult "Chinese 50.6 170.5 0.2444 1.5818 15.45075
868 Adult "Chinese 50.7 171.4 0.2265 1.5092 15.00795
869 Adult "Chinese 51.3 166.6 0.2192 1.4711 14.90041
870 Adult "Chinese 53 172.8 0.2087 1.5016 13.89850

71 Adult "Chinese 53.3 170.6 0.2322 1.55 14.98064
d72 Adult "Chinese 57 167 0.2208 1.5765 14.00570

KEAN: 54.64093 163.2 0.227809 1.615475 14.10005
STD: 11.19840 12.76028 0.037388 0.259430 0.856914

"IN: 24.2 110.3 0.1092 0.8473 12.44401
NAI: 78.25 184.2 0.292 2.2435 15.45075
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TABLE B-4.9. DATA AND STATISTICAL SUMMARY FOR MALE UPPER ARMS

"ILE = B:MUPARM Y = SA
:OEFFICIENTS FOR MODEL ( 3 DEGREES OF FREEDOM FOR t-TESTS )

o
1

, 2 =
2.1631
.7409

-1.4009

S.E. II:

S.E. =
S.E. II:

8.2592
.4296
1. 8791

t = .2619
t = 1. 7247
t = -.7456

iTAND. ERROR = .0947

a 1 = WT a 2 = HT

iOURCE

:EGRESSION
:RROR
"OTAL SS

SS

.0366

.0269

.0635

ANOVA
DF

2
3
5

MS

.0183

.009

:===============================================================
. = 2.0402
:}= .576293569449516
.DJ. R-SQUARED = .4703669618118951
IURBIN WATSON STAT.= 1.507038638286816
~M OF RESIDUALS = 1.942890293094024D-16
;UM OF SQUARED RESIDUALS = 2.689698858436577D-02
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TABLE B-4.9. (continued)

RaceSexAge,
years

OpArl as
Body Body Percent

Meight, Height, Upper Total of
kg CI arls Total

------9S-----2U:b-----R----ciuciiiin----S9:S------170----0:125---178696-6:6S5922-
106 26.3 " Caucasian 62.25 162 0.1547 1.9205 8.055193
108 36 " Caucasian 78.25 171 0.1563 2.2435 6.966792
109 36.3 "Caucasian 50 158 0.1222 1.7414 7.017342
112 46.6 " Caucasian 51.75 160 0.1419 1.8158 7.814737
116 66.2 " Caucasian 65.5 172 0.1554 2.0171 7.704129

~AN: 61.20833 165.5 0.142583 1.93465 7.374019
STD: 9.380183 5.649483 0.014284 0.162321 0.505591

"IN: 50 158 0.1222 1.7414 6.685922
"AX: 78.25 172 0.1563 2.2435 8.055193
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TABLE B-4.10. DATA AND STATISTICAL SUMMARY FOR MALE FOREARMS

FILE = B:MFARMS Y = SA
COEFFICIENTS FOR MODEL ( 3 DEGREES OF FREEDOM FOR t-TESTS )
----------------------------------------------------------------
B (I = -1. 1212 S.E. = 4.4129 t = -.2541
B 1 = .8579 S.E. = .2295 t = 3.7378
f' 2- = -.8952 S.E. = 1.004 t = -.8917

\

STAND. ERROR = .0506

a 1 = WT a 2 = HT

ANOVA
SOURCE SS DF MS

REGRESSION
ERROR
TOTAL SS

.0668

.0077

.0745

2
3
5

.0334

.0026

================================================================
F = 13.0516
R}= .8969185600321849
ADJ. R-SQUARED = .8711482000402312
DURBIN WATSON STAT.= 2.777962538461813
SUM OF RESIDUALS =-5.2735593669694940-16
SUM OF SQUARED RESIDUALS = 7.6786044643120590-03
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TABLE B-4.10. (continued)

No. Sex Rice Body Body
leight, Height, For'lrls Totll

tg CI

FrArl IS
Percent

of
Total

------tB-----2U:~-----R----tiucisiin----59:S------I'O-----O:II---I:Bb9b-S:BB3bYY-

106 26.3 " Cluclsiln 62.25 162 0.1217 1.9205 6.336891
108 36 " Cluclsiln 78.25 171 0.1357 2.2435 6.048584
109 36.3 "Cluc15iln 50 158 0.0945 1.7414 5.426668.
112 46.6 " Cluclsiln 51.75 160 0.1081 1.8158 5.953298
116 66.2 " Cluclsiln 65.5 172 0.1168 2.0171 5.790491

"EAN: 61.20833 165.5 0.114466 1.93465 5.906591
S1D: 9.380183 5.649483 0.012700 0.162321 0.274419

"IN: 50 158 0.0945 1.7414 5.426668
"AI: 78.25 172 0.1357 2.24356.336891
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TABLE B-4. 11 • DATA AND STATISTICAL SUMMARY FOR FEMALE HANDS

F"I!.E::: B:FH?"1NDS Y ::: SA
COEFFICIENTS FOR MODEL ( 9 DEGREES OF FREEDOM FOR t-TECTS )

E: 0 _. -4. T:;'71 c· Eo _.. ~. 6168~.. ..:...

B • ::: 41 18 S. E. ::: 178J. . .
E: :2 0274 c E. ::: ~-, ... -:-. ., . . __1/0/

STAND. ERROR = .0596

a 1 = WT a 2 .- I-:T

t _. -1 .6575
t _. "":' -:0: 1.1..'\-1.<- • -
t. ::: .0476

sounCE

REGRESSION
EF;POF:
TOT{4L S';::;

S3

. ()3:~

. (1578

DF

2
9
11

.0129

.0036

===================~==================================:====~====~

F ::: 3.6419

ADJ. R-SQUARED ::: .3920314051719982
[):Jrn~: J:!) I.~J(:·I TF;Cll"-'4 ::::;"r ;:, T :.:=7"" :":":. i:;S"'5F~i):::r3:,j4 1. «:·1 ~'t..,

SUM OF RESIDUALS::: 3.885780586188048D-16

B- 30





TABLE B-4.11. (continued)

Hands as
No. Age, Sex Race Body Body Percent

years Iiei~~tl Height, Hands Total oi
CI Total

-----I~~-------2b-----F----Ciuci5iin---S7:b2----Ib~:B---U:UBob---I:b~5I-~:B9939B--

832 18 F Japanese 46.1 147.9 0.0758 1.4318 5.294035
834 20 F Japanese 45 146.5 0.0758 1.4105 5.3739BO
835 21 F Japanese 59.3 156.9 0.0796 1.6571 4.803572
B3B 24 F Japanese 49.4 14B.4 0.0733 1.4653 5.002388
839 26 F Japarlese 44.9 147.3 0.0719 1. 393 5.161521
B42 30 F Japanese 43.5 155 0.0696 1.3848 5.025996
845 31 F Japanese 47.9 146.5 0.0639 1.4468 4.416643
847 36 F Japanese 49.4 150 0.0794 1.4967 5.305004
B48 36 F Japanese 58.6 147.4 0.0824 1.575 5.231746
850 38 F Japanese 42.7 147.7 0.0723 1.3508 5.352383
B~1 38 F Japanese 46.7 152.8 0.0714 1.4892 4.794520

I'IEAN: 49.26 150.9333 0.074666 1.478841 5.055099
SH': 5.698853 5.321706 0.005096 0.095651 0.276706

MIN: 4"; "7 146. 5 0.0639 1.3508 4.416643... 1

"AX: 59.3 164.B 0.0824 1.6571 5.373980
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TABLE B-4.12. DATA AND STATISTICAL SUMHARY FOR HALE HANDS

.IU:. = B: MHANDS Y = SA
:OEFFICIENTS FOR MODEL ( 29 DEGREES OF FREEDOM FOR t-TESTS )

(I = -3.6566 S. Eo = 1.3601
I 1 = .5731 S.E. = .1279

2 = -.2184 S. Eo = .3363

;TAND. ERROR = .1059

a 1 = WT a 2 = HT

t = -2.6884
t = 4.4811
t = -.6492

:EGRESSION
:RROR
·OTAL SS

SS

.4409

.7662

ANOVA
DF

2
29
31

MS

.2205

.0112

:===============================================================
. = 19.6526
:)= .5754347210966371
IDJ. R-SQUARED = .5612825459767271
~RBIN WATSON STAT.= 1.186765908957754
UN OF RESIDUALS = 4.107825191113079D-15
UM nF SQUARED RESIDUALS = .3253109749445921
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TABLE B-4.12. (continued)

RaceSexAge,
ytirs

No.
Hinds 15

Body Body Percent
Weight, Height, Hands Total of

tg CI Totil

------9b-------IB-----R----Ciuciiiin---1S:2S----17I:B---O:OB7b---I~9UI-S;B7BBOO-

98 20.6 " Caucasian 59.5 170 0.0931 1.8696 4.979674
99 21 "Caucasian 64 164.3 0.09 1.672 5.382775

101 21.5 " Caucasian 64.08 184.2 0.0891 1.7981 4.955230
102 22 " Caucasian 64.08 178 0.0968 1.8375 5.268027
lOb 26.3 " Caucasian 62.25 162 0.0994 1.9205 5.175735
107 32 " Caucasian 74.05 179.2 0.0876 1.9 4.610526
108 36 Caucasian 78.25 171 0.1077 2.2435 4.800534
109 36.3 Caucasian 50 158 0.0924 1.7414 5.306075
112 46.6 Caucasian 51.75 160 0.0981 1.8158 5.402577
116 66.2 Caucasian 65.5 172 0.1133 2.0171 5.616974
234 36 Caucasian 24.2 110.3 0.0596 0.8473 7.034108
833 19 Japanese 52.7 155.7 0.0851 1.5696 5.421763
836 22 Japanese SO.5 158 0.0727 1.5159 4.795830
837 23 Japanese 56 160.5 0.089 1.6254 5.475575
840 27 Japanese 53.6 165.5 0.0962 1.6093 5.977754
841 29 Japanese 41.2 150 0.0699 1.3621 5.131781
843 31 Japanese 52.8 160.7 0.0821 1.6034 5.120369
844 31 Japanese 62.6 159.6 0.0814 1.6761 4.856512
846 32 Japanese 52.5 162.8 0.0865 1.571 5.506047
849 38 Japanese 73.1 157.4 0.0906 1.7771 5.098193
852 39 Japanese 66 164 0.0903 1.7708 5.099390
863 Adult Chuese 32.4 140 0.0624 1.0984 5.680990
864 Adult Chinese 41.7 158.5 0.0636 1.3227 4.808346
865 Adult thinese 46.9 162.4 0.0739 1.395 5.297491
866 Adult "Chinese 47.7 167.6 0.0676 1.4553 4.645090
867 Adult "Chinese SO.6 170.5 0.0854 1.5818 5.398912
868 Adult "Chinese SO.7 171.4 0.0819 1.5092 5.426716
869 Adult "thinese 51.3 166.6 0.078 1.4711 5.302154
870 Adult "Chinese 53 172.8 0.0686 1.5016 4.568460
871 Adult "thinese 53.3 170.6 0.0748 1.55 4.825806
872 Adult "thinese 57 167 0.0736 1.5765 4.668569

KEAN: 54.64093 163.2 0.084009 1.615475 5.234899
SID: 11.19840 12.76028 0.012728 0.259430 0.481773

"IN: 24.2 110.3 0.0596 0.8473 4.568460
"AX: 78.25 184.2 0.1133 2.2435 7.034108
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TABLE B-4. 13. DATA AND STATISTICAL SUMMARY FOR LOWER EXTREMITIES

FTI_E = B: ALWEX Y = SA
( '=FICIENTS FOR MODEL ( 102 DEGREES OF FREEDOM FOR t-TESTS )

B 0 = -5.8572 S.E. = .5558
B 1 = .4581 S. E. = .0376
B 2 = .6961 S. E. = .1247

STAND. ERROR = .0648

a 1 = WT a 2 = HT

t = -10.5379
t = 12.1767
t = 5.5834

SOURCE

REGRESSION
ERROR
TOTAL S5

SS

1.7394
.4283
2.1678

ANOVA
DF

2
102
104

MS

.8697

.0042

================================================================
F = 207.1079
R}= .8024082027803801
ADJ. R-SQUARED = .8004898357992166
DURBIN WATSON STAT.= 1.226448620555049
SUM OF RESIDUALS = 6.203371150093062D-15
SUM OF SQUARED RESIDUALS = .428331967305587
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TABLE B-4.13. (continued)

No. Age,
years

Sex Race 80dy 80dy
Weight, Height, LaMer Total

kg CI Extrel

ALDMEx as
Percent

of
Total

-----IO~-------2b-----~----tiuci5iin---S77~2----to~78---07oo9b---t:o~SI-lO:702b9-

122 24.5 F Caucasian 93 149.7 0.678 1.8592 36.46729
169 18 F Caucasian 61.36 164 0.6864 1.6551 41.47181
170 18 F Caucasian 74.77 165 0.7879 1.8574 42.41951
171 18 F Caucasian 98 163 0.8094 2.1276 38.04286
172 18 F Caucasian 54.1 177.5 0.6561 1.5904 41.29149
173 19 F Caucasian 52.05 161 0.6448 1.5418 41.82124
174 19 F Caucasian 62.7 166.3 0.7006 1.7161 40.82512
175 19 F Caucasian 43.86 150 0.5158 1.2883 40.03725
176 20 F Caucasian 47.05 162.5 0.5878 1.4498 40.54352
177 20 F Caucasian 50 160 0.626 1.4614 42.83563
178 20 F Caucasian 40.5 158.5 0.4922 1.2422 39.62324
179 20 F Caucasian 41.25 156 0.5081 1.3224 38.42256
180 20 F Caucasian 44.75 159 0.5589 1.397639.98998
181 21 F Caucasian 48.25 163.5 0.587 1.5017 39.08903
182 21 F Caucasian 62 158.5 0.6179 1.5709 39.33413
183 21 F Caucasian 57.5 165 0.6785 1.6096 42.15333
184 21 F Caucasian 51.75 161 0.6091 1.4853 41.00855
185 21 F Caucasian 57 166 0.6083 1.5539 39.14666
186 21 F Caucasian 57.5 166.8 0.6456 1.6005 40.33739
187 21 F Caucasian 58.25 161.3 0.6295 1.5989 39.370Bl
IBB 21 F Caucasian 55.1 160 0.6668 1.6205 41.14779
189 22 F Caucasian 49.5 157.5 0.5949 1.5107 39.37909
190 22 F Caucasian 57.5 166 0.6719 1.5679 42.85349
191 22 F Caucasian 49 156 0.5986 1.4416 41.52330
192 23 F Caucasian 43.2 163 0.5397 1.3647 39.54715
193 23 F Caucasian 63.6 161 0.6485 1.62 40.03086
194 23 F Caucasian 52.5 158.5 0.6415 1.5399 41.65854
195 24 F Caucasian 64.25 170.5 0.6995 1.694 41.29279
196 24 F Caucasian 50.34 165.5 0.6456 1.5283 42.24301
197 24 F Caucasian 58.6 167.5 0.6341 1.5789 40.16087
198 25 F Caucasian 56.25 163 0.6162 1.574 39.14866
199 25 F Caucasian 55.45 161 0.6344 1.5238 41.63276
200 27 F Caucasian 56.75 160 0.6651 1.5895 41.84334
201 28 F Caucasian 59 169 0.69 1.596 43.23308
202 29 F Caucasian 57 169 0.6557 1.5665 41.85764
203 29 F Caucasian 52.05 161 0.5694 1.4412 39.50874
204 29 F Caucasian 51 155.5 0.6091 1.4871 40.95891
205 31 F Caucasian 74.7 163 0.7325 1.8079 40.51662
206 32 F Caucasian 60.34 169.5 0.6844 1.6513 41.44613
207 32 F Caucasian 64.75 171 0.7025 1.6992 41.34298
208 32 F Caucasian 56 157.4 0.6245 1.5674 39.84305
209 32 F Caucasian 71 155.5 0.6294 1.634 38.51897
210 33 F Caucasian 53.5 164 0.6281 1.5727 39.93768
211 35 F Caucasian 50.75 158.5 0.6053 1.4742 41.05955
212 38 F Caucasian 71.3 170 0.7518 1.790741.98358
832 18 f Japanese 46.1 147.9 0.58 1.4318 40.50845
B34 20 F Japanese 45 146.5 0.5643 1.4105 40.0070B
835 21 F Japanese 59.3 156.9 0.7002 1.6571 42.25454
83B 24 f Japanese 49.4 148.4 0.5517 1.4653 37.65099
839 26 F Japanese 44.9 147.3 0.5161 1.393 37.04953
842 30 F Japanese 43.5 155 0.5483 1.3848 39.59416
845 . 31 f Japanese 47.9 146.5 0.5201 1.4468 35.94829
847 36 F Japanese 49.4 150 0.5702 1.4967 38.09714
848 36 F Japanese SI.6 147.4 0.6103 1.575 38.74920
850 38 F Japanese 42.7 147.7 0.5175 1.3508 38.31063
851 38 f Japanese 46.7 152.8 0.5901 1.4892 39.62530

I Adult ? 59 172.1 0.63871 1.79097 35.66279
19 Adult ? 63.6 174 0.65129 1.8571 35.07027
20 Adult ? 74.4 181.6 0.78064 2.04837 38.11030
21 Adult ? 70.4 174 0.71 1.9283836.81846
22 Adult ? 63.32 172.7 0.64935 1.82548 35.57146
23 Adult ? 69.2 167.6 0.67935 1.91773 35.42469
74 Adult ? 58.7 172.7 0.67032 1.7148339.08958
75 Adult ? 69.9 170.2 0.72451 1.93709 37.40197
76 Adult ? 62.7 169.5 0.63387 1.82387 34.75412
77 Adult ? 126.4 175.3 0.86806 2.52096 34.43370
78 Adult ? 62.6 163.8 0.63129 1.72355 36.62730
79 Adult ? 69.5 163.6 0.65484 1.81323 36.11455
80 Adult ? 47.5 152.4 0.50322 1.4529 34.63555
81 Adult ? 63.8 173.2 0.66613 1.85516 35.90687
82 Adult ? ".5 162.6 0.65516 1.84322 35.54431
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TABLE B-4.13. (continued)

83 Adult " ? 58.7 170.3 0.64387 1.80419 35.68748
96 18 " CauciSian 45.25 171.8 0.592 1.4901 39.72887
98 20.6 " Caucasian 59.5 170 0.7579 1.8696 40.53808
99 21 " Caucasian 64 164.3 0.6172 1.672 36.91387

101 21.5 " Caucasian 64.08 184.2 0.704 1.7981 39.15243
102 22 " Caucasian 64.08 178 0.7266 1. 8375 39.54285
106 26.3 " Caucasian 62.25 162 0.7288 1.9205 37.94845
107 32 " Caucasian 74.05 179.2 0.7622 1.9 40.11578
108 36 " Caucasian 78.25 171 0.7902 2.2435 35.22175
109 36.3 " Caucasian 50 158 0.7006 1.7414 40.23199
112 46.6 " Caucasian 51.75 160 0.7082 1.8158 39.00209
116 66.2 " Caucasian 65.5 172 0.7959 2.0171 39.45763
234 36 " Caucasian 24.2 110.3 0.2825 0.8473 33.34120
833 19 " Japanese 52.7 155.7 0.6186 1.5696 39.41131
836 22 " Japanese 50.5 158 0.6083 1.5159 40.12797
837 23 " Japanese 56 160.5 0.6424 1.6254 39.52257
840 27 " Japanese 53.6 165.5 0.6186 1.6093 38.43907
841 29 " Japanese 41.2 150 0.5144 1.3621 37.76521
843 31 " Japanese 52.8 160.7 0.6174 1.6034 38.50567
844 31 " Japanese 62.6 159.6 0.6253 1.6761 37.30684
846 32 II Japanese 52.5 162.8 0.6286 1.571 40.01273
849 38 " Japanese 73.1 157.4 0.6667 1.7771 37.51617
852 " 39 " Japanese 66 164 0.6429 1.7708 36.30562
863 Adult " Chinese 32.4 140 0.4525 1.0984 41.19628
864 Adult " Chinese 41.7 158.5 0.5255 1.3227 39.72934
865 Adult " Chinese 46.9 162.4 0.5017 1.395 35.96415
866 Adult 1\ Chinese 47.7 167.6 0.5446 1.4553 37.42183
867 Adult " Chinese 50.6 170.5 0.5661 1.5818 35.78834
868 Adult " Chinese 50.7 171.4 0.5556 1.5092 36.81420
869 Adult 11 Chinese 51.3 166.6 0.5191 1.4711 35.28652
870 Adult 1\ Chinese 53 172.8 0.5542 1.5016 36.90729
871 Adult 11 Chinese 53.3 170.6 0.5951 1.55 38.39354
872 Adult 11 Chinese 57 167 0.5897 1. 5765 37.40564

"EAN: 57.304 162.4447 0.630670 1.620670 38.98349
STD: 12.86119 9.759839 0.083742 0.225655 2.244111

"IN: 24.2 110.3 0.2825 0.8473 33.34120
I1AX: 126.4 184.2 0.86806 2.52096 43.23308
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TABLE B-4.14. DATA AND STATISTICAL SlJMtv'u\RY FOR LEGS

F~LE = B:ALEGS Y = SA
COEFFICIENTS FOR MODEL ( 42 DEGREES OF FREEDOM FOR t-TESTS )

B 0 = -6. ()332 S.E. = .8768 t = -6.8811
B 1 = .5421 S.E. = .0768 t = 7.0566
Ji' t = .6264 S. E. = .2055 t = 3.0481

STAND. ERROR = .0875

a 1 = WT a 2 = HT

ANOVA
SOURCE SS DF MS

REGRESSION
ERROR
TOTAL SS

1.1398
.3216
1. 4614

2
42
44

.5699

.0077

================================================================
F = 74.433
R]= .7799503324599788
ADJ. R-SQUARED = .774832898350205
DURBIN WATSON STAT.= 1.295577546438115
SUM OF RESIDUALS =-9.922618282587337D-15
SUM OF SQUARED RESIDUALS = .3215828892052123
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TABLE B-4.14. (continued)

RaceSexAge,
years

No.
ALegs as

Body Body Percent
Meight, Height, legs Total of

kg CI (ill) Total

-----I~-------2b-----~----tiuca5ian---5':b2----Ib~:9---~:SbI2---I:b~SI-3~:II3~2-

122 24.5 F Caucasian 93 149.7 0.5~56 1.8592 30.42168
832 18 F Japanese 46.1 147.9 0.4892 1.4318 34.16678
834 20 F Japanese 45 146.5 0.4649 1.4105 32.95994
835 21 F Japanese 59.3 156.9 0.5852 1.6571 35.31470
838 24 F Japanese 49.4 148.4 0.4588 1.4653 31.31099
839 26 F Japanese 44.9 147.3 0.4327 1.393 31.06245
842 30 F Japanese 43.5 155 0.457 1.3848 33.00115
845 31 F Japanese 47.9 146.5 0.4316 1.4468 29.83135
847 36 F Japanese 49.4 150 0.4738 1.4967 31.65631
848 36 F Japanese 58.6 147.4 0.5103 1.575 32.4
850 38 F Japanese 42.7 147.7 0.4226 1.3508 31.28516
851 38 F Japanese 46.7 152.8 0.4959 1.4892 33.29975

96 18 " Caucasian 45.25 171.8 0.4878 1.4901 32.73605
98 20.6 " Caucasian 59.5 170 0.6242 1.8696 33.38682
99 21 "Caucasian 64 164.3 0.5022 1.672 30.0358B

101 21.5 " Caucasian 64.08 184.2 0.5789 1.7981 32.19509
102 22 " Caucasian 64.08 178 0.6108 1.8375 33.24081
106 26.3 " Caucasian 62.25 162 0.5964 1.9205 31.05441
107 32 " Caucasian 74.05 179.2 0.6292 1.9 33.11578
108 36 " Caucasian 78.25 171 0.6563 2.2435 29.25339
109 36.3 " Caucasian 50 15B 0.5683 1.7414 32.63466
112 46.6 " Caucasian 51.75 160 0.5736 1.8158 31.58938
116 66.2 " Caucasian 65.5 172 0.6398 2.0171 31.71880
234 36 " Caucasian 24.2 110.3 0.2214 0.8473 26.13006
833 19 " Japanese 52.7 155.7 0.5053 1.5696 32.19291
836 22 " Japanese 50.5 158 0.5044 1.5159 33.27396
837 23 "Japanese 56 160.5 0.5265 1.6254 32.39202
840 27 " Japanese 53.6 165.5 0.5084 1.6093 31.59137
841 29 " Japanese 41.2 150 0.4248 1.3621 31.18713
843 31 " Japanese 52.8 160.7 0.4973 1.6034 31.01534
844 31 " Japanese 62.6 159.6 0.5197 1.6761 31.00650
846 32 " Japanese 52.5 162.8 0.5136 1.571 32.69255
849 38 " Japanese 73.1 157.4 0.5452 1.7771 30.67919
852 39 "Japanese 66 164 0.523 1.7708 29.53467
863 Adul t "Chlnese 32.4 140 0.3602 1.0984 32.79315
864 Adult "Chinese 41.7 158.5 0.4216 1.3227 31.87419
865 Adult "Chinese 46.9 162.4 0.4031 1.395 28.89605
866 Adult "Chinese 47.7 167.6 0.4471 1.4553 30.72218
867 Adult "Chinese 50.6 170.5 0.4692 1.5818 29.66240
86B Adult "Chinese 50.7 171.4 0.4536 1.5092 30.05565
869 Adult "Chinese 51.3 166.6 0.4183 1.4711 28.43450
870 Adult "Chinese 53 172.8 0.454 1.5016 30.23441
871 Adult "Chinese 53.3 170.6 0.4844 1.55 31.25161
872 Adult "Chinese 57 167 0.4904 1.5765 31.10688

"EAN: 54.05844 159.6288 0.500173 1.584455 31.52248
5TD: 11.74380 12.440320.0799560.235874 1.678444

"IN: 24.2 110.3 0.2214 0.8473 26.13006
"AX: 93 184.2 0.6563 2.2435 35.31470

B-38





TABLE B-4.15. DATA AND STATISTICAL SUMMARY FOR THIGHS

FILE = B:ATHIGH Y = LNSA
COEFFICIENTS FOR MODEL ( 42 DEGREES OF FREEDOM FOR t-TESTS )

i 0 = -5.6501 S.E. = .999
B 1 = .6293 S. E. = .0875
B 2 = .3794 S.E. = .2342

STAND. ERROR = .0997

a 1 = LNWT a 2 = LNHT

t = -5.6557
t = 7.1898
t = 1.6201

SOURCE

REGRESSION
ERROR
TOTAL SS

SS

1.1817
.4175
1.5992

ANOVA
DF

2
42
44

MS

.5908

.0099

================================================================
F = 59.4376
R}= .7389281748756243
ADJ. R-SQUARED = .732856737104652
DURBIN WATSON STAT.= 1.251266264607495
SUM OF RESIDUALS =-4.468647674116255D-15
SUM OF SQUARED RESIDUALS = .4175007402604074
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TABLE B-4.15. (continued)

RaceSexAge,
years

No.
rea, 1"2 AThigh as

Body Body Percent
Meig~t, Height, Thighs Total of

t, CI Total

-----IO~-------2b-----F---_Ciucisiin---57:b2----lb~:B---O:332~---I:o~51-20:20S~S-

122 24.5 F Caucasian 93 149.7 0.35 1.8592 18.82530
832 18 F Japanese 46.1 147.9 0.2949 1.4318 20.59645
834 20 F Japanese 45 146.5 0.2742 1.4105 19.43991
835 21 F Japanese 59.3 156.9 0.3598 1.6571 21.71263
838 24 F Japanese 49.4 148.4 0.2878 1.4653 19.64102
839 26 F Japanese 44.9 147.3 0.2583 1.393 18.54271
842 30 F Japanese 43.5 155 0.287 1.3848 20.72501
845 31 F Japanese 47.9 146.5 0.2664 1.4468 18.41304
847 36 F Japanese 49.4 150 0.2689 1.4967 17.96619
848 36 F Japanese 58.6 147.4 0.3191 1.575 20.26031
850 38 F Japanese 42.7 147.7 0.258 1.3508 19.09979
851 38 F Japanese 46.7 152.8 0.2747 1.4892 18.44614

96 18 " Caucasian 45.25 171.8 0.3002 1.4901 20.14629
98 20.6 " Caucasian 59.5 170 0.3287 1.8696 17.58130
99 21 " Caucasian 64 164.3 0.3022 1.672 18.07416

101 21.5 " Caucasian 64.08 184.2 0.3155 1.7981 17.54629
102 22 " Caucasian 64.08 178 0.3712 1.8375 20.20136
106 26.3 " Caucasian 62.25 162 0.3754 1.9205 19.54699
107 32 " Caucasian 74.05 179.2 0.382 1.9 20.10526
108 36 " Caucasian 78.25 171 0.4025 2.2435 17.94071
109 36.3 "Caucasian 50 158 0.3477 1.7414 19.96669
112 46.6 " Caucasian 51.75 160 0.3214 1.8158 17.70018
116 66.2 " Caucasian 65.5 172 0.364 2.0171 18.04570
234 36 " Caucasian 24.2 110.3 0.1284 0.8473 15.15401
833 19 " Japanese 52.7 155.7 0.2978 1.5696 18.97298
836 22 " Japanese 50.5 158 0.2923 1.5159 19.28227
837 23 "Japanese 56 160.5 0.3178 1.6254 19.55211
840 27 " Japanese 53.6 165.5 0.3058 1.6093 19.00205
841 29 " Japanese 41.2 150 0.2599 1.3621 19.08083
843 31 " Japanese 52.8 160.7 0.3019 1.6034 18.82873
844 31 " Japanese 62.6 159.6 0.3159 1.6761 18.84732
846 32 " Japanese 52.5 162.8 0.3103 1.571 19.75175
849 3B " Japanese 73.1 157.4 0.3302 1.7771 18.5B083
852 39 "Japanese 66 164 0.3162 1.7708 17.85633
863 Adult "Chinese 32.4 140 0.2134 1.0984 19.42825
864 Adult "Chinese 41.7 158.5 0.2379 1.3227 17.98593
865 Adult "Chinese 46.9 162.4 0.2225 1.395 15.94982
866 Adult "Chinese 47.7 167.6 0.2587 1.4553 17.77640
867 Adult "Chinese 50.6 170.5 0.275 1.5818 17.38525
86B Adult "Chinese 50.7 171.4 0.2778 1.5092 18.40710
869 Adult "Chinese 51.3 166.6 0.2374 1.4711 16.13758
870 Adult "Chinese 53 172.8 0.2538 1.5016 16.90197
871 Adult "Chinese 53.3 170.6 0.2645 1.55 17.06451
872 Adult "Chinese 57 167 0.2953 1.5765 18.73136

"EAN: 54.05844 159.6288 0.29678 1.584455 18.69792
STD: 11.74380 12.44032 0.049594 0.235874 1.307920

"IN: 24.2 110.3 0.1284 0.8473 15.15401
"AX: 93 184.2 0.4025 2.2435 21.71263
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TABLE B-4. 16. DATA AND STATISTICAL SUMHARY FOR LOWER LEGS

FILE = B:ALWLEG Y = SA
COEFFICIENTS FOR MODEL ( 42 DEGREES OF FREEDOM FOR t-TESTS

B (l = -8.1939 S. Eo = 1.0005 t = -8.19
B 1 = .4162 S. Eo = .0877 t = 4.7486
:E 2 = .9733 S.E. = .2345 t = 4.1506

STAND. ERROR = .0998

a 1 = WT a 2 = HT

ANOVA
SOURCE SS DF MS

REGRESSION
ERROR
TOTAL SS

1. 1144
.4187
1.5332

2
42
44

.5572

.01

================================================================
F = 55.893
R}= .7268932585995541
ADJ. R-SQUARED = .7205419390557624
DURBIN WATSON STAT.= 1.827741131523513
SUM OF RESIDUALS =-1.273980920757367D-14
SUM OF SQUARED RESIDUALS = .4187172654312121
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TABLE B-4.16. (continued)

RaceSexAge,
years

No.
ALwLQS as
Percent

Lower Total of
legs Tohl

-----I~~-------2b-----F----tiuca5iin---S'7b2----Ib~7&---0722BB---I7b~SI-I3~9~'90-

122 24.S F Caucasian 93 149.7 0.2156 1.8592 11.59638
832 18 F Japanese 46.1 147.9 0.1943 1.4318 13.57033
834 20 F Japanese 45 146.5 0.1907 1.4105 13.52002
835 21 F Japanese 59.3 156.9 0.2254 1.6571 13.60207
838 24 F Japanese 49.4 148.4 0.171 1.4653 11.66996
839 26 F Japanese 44.9 147.3 0.1744 1.393 12.51974
842 30 F Japanese 43.5 155 0.17 1.3848 12.27614
845 31 F Japanese 47.9 146.5 0.1652 1.4468 11.41830
847 36 F Japanese 49.4 150 0.2049 1.4967 13.69011
848 36 F Japanese 58.6 147.4 0.1912 1.575 12.13968
850 38 F Japanese 42.7 147.7 0.1646 1.3508 12.18537
8S1 38 F Japanese 46.7 152.8 0.2212 1.4892 14.85361

96 18 " Caucasian 45.25 171.8 0.1876 1.4901 12.58975
98 20.6 " Caucasian 59.5 170 0.2955 1.8696 15.80551
99 21 "Caucasian 64 164.3 0.2 1.672 11.96172

101 21.5 " Caucasian 64.08 184.2 0.2634 1.7981 14.64879
102 22 " Caucasian 64.08 178 0.2396 1.8375 13.03945
106 26.3 " Caucasian 62.25 162 0.221 1.9205 11.50741
107 32 " Caucasian 74.05 179.2 0.2472 1.9 13.01052
108 36 " Caucasian 78.25 171 0.2538 2.2435 11.31268
109 36.3 " Caucasian 50 158 0.2206 1.7414 12.66796
112 46.6 " Caucasian 51.75 160 0.2522 1.8158 13.88919
116 66.2 " Caucasian 65.5 172 0.2758 2.0171 13.67309
234 36 " Caucasian 24.2 110.3 0.093 0.8473 10.97604
833 19 " Japanese 52.7 155.7 0.2075 1.5696 13.21992
836 22 " Japanese 50.5 158 0.2121 1.5159 13.99168
837 23 "Japanese 56 160.5 0.2087 1.6254 12.83991
840 27 " Japanese 53.6 165.5 0.2026 1.6093 12.58932
841 29 " Japanese 41.2 150 0.1649 1.3621 12.10630
843 31 " Japanese 52.8 160.7 0.1954 1.6034 12.18660
844 31 " Japanese 62.6 159.6 0.2038 1.6761 12.15917
846 32 " Japanese 52.5 162.8 0.2033 1.571 12.94080
849 38 " Japanese 73.1 157.4 0.215 1.7771 12.09836
852 39 "Japanese 66 164 0.2068 1.7708 11.67833
863 Adult "Chlnese 32.4 140 0.1468 1.0984 13.36489
864 Adult "Chinese 41.7 158.5 0.1837 1.3227 13.88825
865 Adult "Chinese 46.9 162.4 0.1806 1.395 12.94623
866 Adult "Chinese 47.7 167.6 0.1884 1.4553 12.94578
867 Adult "Chinese 50.6 170.5 0.1942 1.5818 12.27715
868 Adult "Chinese 50.7 171.4 0.1758 1.5092 11.64855
B69 Adult "Chinese 51.3 166.6 0.1809 1.4711 12.29692
870 Adult "Chinese 53 172.8 0.2002 1.5016 13.33244
871 Adult "Chinese 53.3 170.6 0.2199 1.55 14.18709
872 Adult "Chinese 57 167 0.1951 1.5765 12.37551

"EAN: 54.05844 159.6288 0.203393 1.584455 12.82456
STD: 11.74380 12.44032 0.034751 0.235874 1.018813

"IN: 24.2 110.3 0.093 0.8473 10.97604
ftAX: 93 184.2 0.2955 2.2435 15.80551
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TABLE B-4. 17. DATA AND STATISTICAL SUMMARY FOR FEET

FILE = B:AFEET Y = SA
CDEFFICIENTS FOR MODEL ( 42 DEGREES OF FREEDOM FOR t-TESTS )

B (I = -7.3891 S.E. = .9878
B 1 = .3716 S.E. = .0865
F 2 = .7253 S.E. = .2315

STAND. ERROR = .0986

a 1 = WT a 2 = HT

t = -7.4803
t = 4.2941
t = 3. 1327

SOURCE

REGRESSION
ERROR
TOTAL SS

SS

.7599

.4082
1.1681

ANOVA
OF

2
42
44

MS

.3799

.0097

================================================================
F = 39.0951
R)= .6505539951426556
ADJ. R-SQUARED = .6424273438971775
DURBIN WATSON STAT.= 1.065072658931813
SUM OF RESIDUALS =-1.609823385706477D-14
SUM OF SQUARED RESIDUALS = .4081810393746795





TABLE B-4.17. (continued)

RaceAge,
years

No.
AFeet as

Body Body Percent
Weight, Height, Feet Total of

kg u W~

-----IO~-------2b-----F----Ciutisiin---57:b2----I~~:9---O:IOB~---1:b~5I-b:SB92b5-

122 24.5 F Caucasian 93 149.7 0.1124 1.8592 6.045611
832 18 F Japanese 46.1 147.9 0.0908 1.4318 6.341667
834 20 F Japanese 45 146.5 0.0994 1.4105 7.047146
835 21 F Japanese 59.3 156.9 0.115 1.6571 6.939834
838 24 F Japanese 49.4 148.4 0.0929 1.4653 6.339998
839 26 F Japanese 44.9 147.3 0.0834 1.393 5.987078
842 30 F Japanese 43.5 155 0.0913 1.3848 6.593009
845 31 F Japanese 47.9 146.5 0.0885 1.4468 6.116947
847 36 F Japanese 49.4 150 0.0964 1.4967 6.440836
848 36 F Japanese 58.6 147.4 0.1 1.575 6.349206
850 38 F Japanese 42.7 147.7 0.0949 1.3508 7.025466
851 38 F Japanese 46.7 152.8 0.0942 1.4892 6.325543

96 18 " Caucasian 45.25 171.8 0.1042 1.4901 6.992819
98 20.6 " Caucasian 59.5 170 0.1337 1.8696 7.151262
99 21 " Caucasian 64 164.3 0.115 1.672 6.877990

101 21.5 " Caucasian 64.08 184.2 0.1251 1.7981 6.957343
102 22 " Caucasian 64.08 178 0.1158 1.8375 6.302040
106 26.3 K Caucasian 62.25 162 0.1324 1.9205 6.894038
107 32 " Caucasian 74.05 179.2 0.133 1.9 7
108 36 K Caucasian 78.25 171 0.1339 2.2435 5.968353
109 36.3 " Caucasian SO 158 0.1323 1.7414 7.597335
112 46.6 " Caucasian 51.75 160 0.1346 1.8158 7.412710
116 66.2 K Caucasian 65.5 172 0.1561 2.0171 7.738832
234 36 " Caucasian 24.2 110.3 0.0611 0.8473 7.211141
833 19 " Japanese 52.7 155.7 0.1133 1.56967.218399
836 22 " Japanese 50.5 158 0.1039 1.5159 6.854014
837 23 "Japanese 56 160.5 0.1159 1.6254 7.130552
840 27 K Japanese 53.6 165.5 0.1102 1.6093 6.847697
841 29 " Japanese 41.2 150 0.0896 1.3621 6.578077
843 31 " Japanese 52.8 160.7 0.1201 1.60347.490333
844 31 " Japanes! 62.6 159.6 0.1056 1.6761 6.300340
846 32 " Japanese 52.5 162.8 0.115 1.571 7.320178
849 38 " Japanese 73.1 157.4 0.1215 1.7771 6.836981
852 39 "Japanese 66 164 0.1199 1.7708 6.770950
863 Adult K Chinese 32.4 140 0.0923 1.0984 8.403131
864.Adult "Chinese 41.7 158.5 0.1039 1.3227 7.855144
865 Adult "Chinese 46.9 162.4 0.0986 1.395 7.068100
8b6 Adult "Chinese 47.7 167.6 0.0975 1.4553 6.699649
867 Adult "Chinese 50.6 170.5 0.0969 1.5818 6.125932
868 Adult "Chinese 50.7 171.4 0.102 1.5092 6.758547
869 Adult "Chinese 51.3 166.6 0.1008 1.4711 6.852015
870 Adult "Chinese 53 172.8 0.1002 1.5016 6.672882
871 Adult "Chinese 53.3 170.6 0.1107 1.55 7.141935
872 Adult "Chinese 57 167 0.0993 1.5765 6.298763

KEAM: 54.05844 159.62880.108044 1.584455 6.832646
STD: 11.74380 12.44032 0.017038 0.235874 0.517126

"IN: 24.2 110.3 0.0611 0.8473 5.968353
KAX: 93 184.2 0.1561 2.2435 8.403131
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APPENDIX C





TABLE C-l. TABULATION OF MINUTE VENTILATION DATA

AUTHOR lyra, I ~U"BER ot SPECIAL ACTl\']1V ACT:VIlY SE' AGE IE 16HT HEIGH' BSA Ve Ve aSU;JECTS ClRmSTANCES lk;~/llnl HPE. (~/Fi Iyr) nIl III (SQ. II i IIlln) "ean'---- -_ .... -- --_ ... ---- -- --- ...... --- ---- - .. - ........_----......... _- -- -----..-._-- - - ----- -- ------ --- ---------- ..... _---- ---- --- ... -- .. - ................... _---_.......
Ah: ,;rol, H.09731 26 Infant, R 0.40 0.68

R 0.41 0.72
R 0.42 0.7b
R 0.43 0.80
R 0.44 o.e4
R O. 4~ 0.88
R 0.46 0.92
R 0.47 0.91:
R 0.48 1.00
R 0.49 1.04
R 0.50 1.08
R 0.51 1.12
R 0.52 1.16
R 0.53 I. 20
R 0.54 I. 24
R 0.55 1. 28
R 0.56 1.32
R 0.57 1.36
R 0,58 1. 40
R U9 1. 44
R 0.60 l. 48
R 0,61 1. S2
R 0.62 1.56
R 0.63 1.b1
R 0,64 1.b5
R 0.6S I. 69
R 0.66 1.73
R 0.67 1.77
R 0.66 1.8,
R 0.69 1.8:
R 0.70 I.E9
R 0.7: l.93
R 0.72 I. 97
R 0.73 2.01
R 0.74 2.05
R 0.75 2.09

Ast'an~. I. m601 8 Ifan age range 300 " F 25 20.7 I.. 300 " F 35 23.3 y"8 40-49 300 " F 44 22.0 y
16 50-05 300 " f 56 24. I y
8 20-29 450 " f 25 29.4 I

12 30-39 450 " f 35 34.2 I
8 m " f 44 29.1 I

16 450 " f 56 33.0 y
8 600 I F 25 38.0 I

12 600 X F 35 4U I
8 600 I F 44 36,9 I

16 600 I F 50 0.5 y
4 750 X F 25 48.3 I7 750 I F 35 4B.2 y
7 750 X F 44 50.0 I
7 750 I F 56 53.7 I

Astr and. P.O. \195;' I " 39,3
I " 41.8
I " 43.3
I F 32.5
I " 40.4
I F 32
X F 5 32.3
X F 5 31
I " 5 30.9
X " 5 42.6
I " 5 38.9
J F 5 35
I " 6 41.9
I F 6 35.9
I " 6 43.5
I " 6 35.5
I F 6 38.9
I F 7 49.2
J " 7 4U
I F 7 51.4
J F 7 4B.2
I " 7 55.8
I " 8 59,3
I F 8 51.2
I F 8 56.7
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TABLE C-l. (continued)

AUTHOR iyearl HUMBER 0/ SPECIAL ACTIVITY ACTIVITY SO
SUBJECTS CIRCumAHCES (kpi/linl TYPEt (ml

ABE ~EIBHT HEIBHT BSA Ve Ve i
(yrl (kql (II (sq.l) (J Illn! "un'

------------- ......--_.. -- -- -- -- ---..-------_ .. --- -- ------ --_ .. ---- -- ...... - ..... -- _.. -- -- ..- ....---_ ......... -_ .... -- ..... _.. - -------_ .... -- ...._-_ ......---_ ....
Astrind, 1952 I " 8 62.2

icont .1 I " 8 60.7
I F 8 5U
I F 8 67.6
I F 9 61
I F 9 63.4
I " 9 59.7
I F 9 62
I " 9 75.2
I F 9 55.8
I " 9 59.5
I F 9 58.5
I M 9 66.2
I F 9 62.6
I " 9 67.7
I " 9 68.9
I M 9 62.4
I F 9 60
I F 10 46.2
I " 10 72.5
I M 10 74.6
I " 10 69.l
I F 10 71.1
I M 10 63.9
I F 10 62.9
I M 10 70.9
I F 11} 56.3
I F 10 n ,

.JJ. ,)
I F 10 59.5
I " 10 71.9
I " 11 50
I F II 65.9
I ~ 11 70 .•
I F 11 62.1
I ~ 11 6U
I F II 5U
I " 11 75.3
I F 11 80.9
I F it 49.7
I F 11 S8.7
I 11 76.5
I 11 75
I 11 77.5
I F 11 71
I " 12 69.5
I " 12 BO.9
I " 12 58.1
I K 12 72.8
I F 12 79.8
I " 12 58.7
I F 12 65.5
I " 12 6l.6
I " 12 84.7
I M 12 6U
I F 12 72.9
I f 12 72.5
I F J2 66.8
I " 12 58.1
I " 13 73
I " 13 102.3
I " 13 105
I " 13 75.5
I F 13 71.9
I " 13 83.4
I F 13 67.6
I " 13 72.1
I F 13 9[,5
I " 13 84
I F 13 86.9
I F 13 92.9
I F 13 100.6
I " 13 70
I " 13 80.8
I " 13 73.5
I F 13 102.6
I F 14 83
I " 14 119.6
I F 14 97.1
I F 14 82.9
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TABLE C-l. (continued)

AUT HeR (VUri NU~BER af SPECIAL ACTIYlTI ACTIYITY SEI m WE IGHT HEIG!iT &sA I'e Ye i
SUBJECTS ClRCU"5!ANCES (kp.I.:n) TYPE' ("IF I Iyr) (kg) (.1 (sq •• : Ill,) nI ~ein'

..... _.. -- -_ ..... -- -_ .............._................ -- ---- ...... -_ ........ -_ ......... -- --_....- -_ .. -_ ................. -- - ...- .. -- -- -_ ..... -- -- ...- ...- .............-- -_ ..... -_ ........ -_ ......... -- -_ .... -_ .. -
Astr inc, 1952 I ~ Il 94(car,L I I F 14 100.7

I " II 120.2
I " 14 9b.5
I ~ 14 au
I F 14 BO.7
I " 15 97.5
I " 15 134.1
I ~ 15 131. 7
I F 15 7U
I F 15 95.1
I ~ 15 110.8
I F 15 a8.9
I f 15 b9.l
I " 15 140.3
I F 15 97.1
I F 15 93.4
I f Ib 99.1
I F Ib 102.9
I F 1b 88.1
I F Ie 9,),8
I " 16 7906
I " 16 95. S
I F Ib 119.l
I F 16 73.b
I " Ie 132.2
I F 16 82.7
I F 16 9:i. Q

I " P 8., l
I " li 139.3
I " 17 94.3
I F 17 91. 9
I F 17 95.3
I " 18 139.1
I " 18 9U
I " 18 m,7
I " 28 127.4
I F 28 84.1
I F 20 86.8
I F 2e, lCO, :
I F 20 94. )
I F 20 10 i.2
I " " 12U
I " 2: 114.6
I F 21 89
I F 21 93.2
I F 21 S\.'
I F 2: H.I
I F 21 86,2
I F 21 78.7
I F 21 8U
I F 2\ '17.7
I F 21 9b.7
I F 21 i 07.;:
I F 21 92.9
I F 21 104.1
I F 21 114,8
I F 21 114.l
I " 22 12U
I " 22 100.9
I " 22 153
I F 22 77.2
I F 22 83.7
I F 22 7B.l
I F 22 au
I F 22 8S.7
I F 22 94.1
I F 22 91.2
I F 22 '1U
I F 22 9\.2
I f 22 97.b
I F 22 104.1
I " 23 111.3
I " 23 113.7
I F 23 91.B
I F 23 83.7
I F 23 85.b
I F 23 77
I F 23 IOb.2
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TABLE C-l. (continued)

AUTHOR (year I NU"BER ol SPECIAL ACTIVITY ACTIVITY SEl AGE IfEIGHT HE I6HT BSA Vr Vr iSUBJECTS CIRCUmANCES !kpl/lln) TYPE I ("/FJ (yr I !kgl ItI (sq. II ililin I "ran'.. --------- -- -- ---- -_ .. ---- _... --- ...... _------- -- ----- - .. ---- ... _----- - .... - -------- -- -- ---.. ---------- ---- ...- -- -- -- -- ---_ .... ---- - .. - .. ------_ ..
Astrind I 1952 1 F 23 93.8(cont. I I F 23 10~. 7

I F 23 108 ••
I " 2~ 91.5
I " 2~ 106••
I ~ 2. 98.7
1 " 2~ 115.9
I " 24 115.3
I " 2~ 12~. 9
I " 2~ 129.8
I " 2~ 135.5
I " 2. 139.7
I " 2. 13U
I F 2~ 90.9
I F 24 89.7
I F 24 71>.2
I F 2~ 8•• ~
I F 2. 105.1
I " 25 112.1
I " 25 137.2
1 " 25 140.9
I " 25 130.3
I F 25 83.1
I " 2C 116.9
I " ~6 120.2
I " 26 136.1
I " 27 127.2
I " 28 104.5
1 " 28 119.4
I " 28 118.8
I " 28 160.3
I " 28 m
I " 29 103.1
I " 29 127.6
I " 30 105.7
I " 30 108.2
I " 30 114.8
I " 30 107.5
I " 31 125.9
I " 32 107.9
I " 32 117.8
I " 33 121.~
I " 33 119

31 600 F 63.4
31 900 F 71. :
21 900 " 71.021 1200 " 75.8
" 1500 • 86. ;• 1

Ast rand,P.0.119611 lauu] 37 76 1.78 157.1
act i VI t Y 30 7' 1.77 181. 6.'
leyel i ngl 26 77 1. 80 15•. 7

)4 84 1. 87 183. ~
2: 64 1.72 IOU

&alOW1!'l, L 1194ii 11 ~ rflt R " 25.5 te.O I. ;4 :'7' 6. )7 y
15 . R " 42,7 ~4. , 1.': 1.8(' 5.59 y
19 R " 5' .6 60. J. 1.70 1.80 7.02 y
17 R F 2~. 1 5'-2 1.02 1. 58 5.06 y
:0 R F 43.3 62.b 1. 64 1.72 5. SO y
13 R F 59.8 67.2 l.58 1.70 5.78 Y17 I lin. r,rrellf L " 25.5 66.0 1.74 1.77 19.47 !
15 L " ~2. 7 64.9 1.7: 1. 80 18.00 ,
19 L " 59.6 61>.3 1.70 1. 80 20.16 'j

17 L F 25.1 59.2 1.62 1.58 14.10 I
10 L F 43.3 62.6 J. 64 1.72 19.61 ,.
13 L F 59.8 67.2 I. 58 1. 70 19038

Bruns, ~.T. ll961; 7 Infants pronf R 0.001 2.980 0.442
suplnr R 0.415
pronr R 0.4(5
suplnr R 0.002 3. ~05 0.015
pronr R 0.538
supi nr R 0.530
proor R o.m
SUPI nr R " 0.003 2.155 o.m
proor R 0.55~
SUpl nr R 0.524
supi nr R 0.005 2.810 0.526
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TABLE C-l. (continued)

AUTHOR (year I NU"BER of SPEWL ACTIVITY ACTIVITY SEX A6E WE ISHl HE 16HT BSA Ve Ve aSUBJECTS CIRCU"S i ANCE S (kpllllni TYPE! ("IF 1 (yr I Ilgl (.1 (sq.l) Illllni "ean"------ --- --- ------ -- .. - --- --- -- .. --- ------ -------- ------------- --- -----_ .... -_ .. ------- -_ .. ----- -- -- -- -------_ .... ---- ----------_ .. ----
BurrIs. 1961 prone R 0.536Icon!. 1 SUpl ne R 0.503

lupine R 0.0(>8 3.490 O. B8t
prone R 0.733
SUpl ne R O. B46
prone R 0.011 ?,75(1 0.590
supIne R 0.588
prone R 0.564
IUpl ne R 0.599
prone R 0.03B 2. 83~ 0.780
SUpl ne R 0.768
prone R 0.714

COO" C. D, {: 955i 35 lnlants R 0.008 2.42 0.454
R 0.001 2.71 0.413
R 0.001 4.08 0.770
R 0.001 2.51 0.330
R c.o03 2.68 0.552
R 0.001 2.31 0.520
R 0.001 2.75 0.515
R 0.005 1.6B 0.290
R C.OOI 3.06 o.m
R 0.001 2.62 0.584
R 0.011 2.38 0.405
R 0.001 2.86 0.569
R 0.003 2.8: 0.458
R 0.011 2.28 0.420
R 0.003 2.42 o.m
R 0.001 2.25 0.538
R 0.001 2. B5 0.4&6
R 0.019 3.06 0.810
R 0.008 2.93 0.564
R 0.001 2.50 0.402
R 0.002 2.90 o.m
R 0.001 2.49 o.m
R 0.002 2.29 0.421
R 0.002 2,65 0,466
R 0.003 2. B2 0,550
R 0.002 3.75 0.579
R 0.002 3. bl 0.579
R 0.002 1.76 0.383
R 0.002 3.32 0.481
R 0.001 2. b3 O. bO(>
R 0.002 2.35 o,m
R 0.001 2.58 o.m
R 0.002 3.09 0.564
R (1.002 1. 94 0.4BO
R O. (i05 2.04 0,444

Cr055, K.~. 1:9571 56 Inhnts R 0.020 •• 01 0.352
42 lu11-terl R 0.011 3.06 O. b09

R 0.011 3.12 o.m
R 0.022 3.20 0.549
R " 0. ;.121 2,12 0.431
R F O. (lO~ 3.46 0.415
R " 0.030 3.18 il.383
R ~ 0.'.'('7 3.Ct 0.U~
R ~ O.(f2j 3. ';1 0.S64
R " 0.(111 2.41 0.393
R F 0,013 3.06 '::.6B4
R ~ 0.0')5 2.92 G.539
R F O. ()05 3.40 ,).426
R F 0.024 2.92 (I, 49~
R F 0.016 3.26 1).478
R " O. (>24 3.37 (1.506
R F 0.(104 3.83 0.619
R " 0.0('7 2.72 0.504
R O. (101 3. BO (1.515
R 0.007 3.03 0.497
R F 0.022 2. B6 0.404
R F O.Olb 3.32 0.427
R F 0.018 3. bO 0.513
R " 0.009 2.90 0.516
R " 0.001 3.91 0.407
R " 0.004 3.8~ 0.434
R F 0.022 3.23 0.457
R " 0.001 3.80 0.506
R 0.001 3.80 0.511
R 0.00; 2.64 0.3b4
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TABLE C-l. (continued)

AUTHC~ Iyear I WU"8ER cf SPECIAL ACTl'l1Tl ACTI'l!TI SEX AGE mGHT HEIGHT PSP 'Ie 'Ie a
SU6JECTS C!RCU"STAWCES apl;I,"1 TlPEf I"if I Iyr, Ikg) It I (sq.l: llitlnl "ean'-- ----.--- -- -------.- --- -- --. --- --------- ----- ---- -~ -. ----- - -- ---- ----- --- -- _. ---------- -------- -- -------- --- ----- -. --.- -- -.--

Cross, lQSi R 0.('01 3,49 0.517
IcoM.) R 0.004 >.>7 o.m

R 0,OC4 o,4t 0.555
R 0,0:: 3.09 0.541
R 0.020 3.01 0.52B
R 0.011 2.55 o.m
R 0.005 3.37 0.4&0
R 0.(113 3,{9 o.m
R 0.013 3.77 0.507
P 0.005 2.81 0.333
R 0.010 4.14 0.46B
R 0.011 3.54 0.315
R 0.030 3.80 0.543
R " 0.019 3.32 0.633
R ~ 0.022 3.37 0.491
R f 0.011 3.77 0.478
k " 0.015 2.69 0.329

14 prnature R f 0.003 2.04 0.335
R 0.014 l.9b 0.364
R 0.004 1.90 0.367
R 0,('07 2.04 0.325
R ~ 0.015 1.79 0.251
R " 0.021 LBO 0.245
R " 0.008 1.61 0.315
R F O,O:~ L64 0.399
R 0.039 1.6t 0.357
R 0.(,(,2 1.96 0.456
R 0.032 l.47 0.322
p O.O)B 2.06 ('.203
R 0.014 1.81 0.336
P O.OiO 1.83 0.374
f. 0.034 1.91 0.334
R 0.026 2.('( 0.427
R 0,0:1 1.87 0.277
R ('.036 1.97 0.413
R 0.019 UI 0.343
~, o.m 1.9: o.m
f 0,015 2.15 o.m

rugell. D. \1953, 19 pregnant rest-3 Ie 22 7.CO· tera 22 9.59
.alk-3 Ie 22 1•. 50·terl 22 18.10
rest-3 10 R 25 7.84· tera F: 'r 14.74'"ulk-) to L 25 16.00·tera L 25 24.20
rest -) Ie P 24 5. ~3

tera R -, 9,38".alk-3 10 L 24 17.30
• tera L 24 19030

rest-] 10 R ~,

b. B:,· tera R 23 q.18
.alk-3 10 L -,' 21. 00.J· ter. L "c 29.4(1
rest-, Ie R 27 b. C?

ttr. R "',7 U6
".lk-3 Ie L ~7 19.00

tera L 27 25,1(1
rfst- 3 Ie' , 21 6.9i· ter • R 21 q. ~3
•ah-3 10 L 21 ! 1.80· tpra L 21 17.00
rest -3 10 R 19 i.93· te'l R !q 12. ~(I
.all-3 Ie L lq 14.5(;·lPra L 19 19.%
rpst-3 10 R -,

7.59""· te-r. R 'r 11.66..
.all-3 10 L 25 14.7(;· ter. L 25 19.00
rest -] 10 II 21 B.IO· Ifrt II 21 10.40
.aH-3 10 L 21 15. BO· tp" L 21 15.20
rpst-3 10 R 17 b.96· terl R 17 10.BO
.an-3 10 L 17 13,90

tpr. j1 20.40
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TABLE C-l. (continued)

~C1HOR IVeirl MU~BER 01 Sl'ECI~L ACTlVIH ACT I'/lTV SEI AGE ~ElGHT HEIGHT BSA Ve Ve i
SUBJ£C1S CIRCU~STANCES (IpI/Il nl TYPE· (WI (yr) (Ig) (II (sQ. II ilill ni ~ein~-----_ .......-.... -_ ......... -_ .. -- -- --_ ............... -_ .. ---- ------ -- .. -_ .._.. _----- --- .. ------ -_ ....... -_ .. -------- ..-----_ .. -- -- -- ..---_ ...... -.. --- --- --------

(U1e11l 1m fnt-3 10 R F 37 8.47
con . I · \erl R F 37 10.37

.ill-3 10 L F 37 19.20
• \erl L F 37 22.00

rest-3 10 R F 22 t.79· \era R F 22 9.28
wilk-3 10 L F " 10.50.,

• lerl L F " 13.50,.
fnt-3 10 R F 20 10.20

terl R F 20 10.78
wilk-) 10 L F 2( 15.80

• \era L F 20 18.90
rest-3 10 R F 2(, 9.36· tprl R F 20 10.99
.alk-) 10 L F 21) 13.00

• hrl L F 20 16.20
rest-3 10 R F 15 4.95· lerl R F 15 7.74
walk-3 10 L F 15 8.80

• tprl L F IS 12.70
rest-) 10 R F IB 8.25· hrl R F IB 10.63
.alk-3 10 L F IB 15.00

• hrl L F IB 22.60
rest-3 10 R F IB 6.83

hra R F IB 10.92
walk-3 10 L F 18 12.70

• t,rl L F 18 17.60
r.st -3 10 R F 21 S.8S

terl R F 21 9.68
Will-3 10 L F 21 13.50

• hrl L F 21 18.00
rest-3 10 R F 20 6.b6· \era R F 20 9.02
Will-3 10 L F 20 11.00

• hrl L F 20 15.10
9 Pregnant

3 lenth i rest R F 1.62 B.70· i wilk L F l.b2 14.50
4 lenth I rest R F I. b3 9.13· I walk L F 1.63 14.90
5 lenth I rest R F I.b5 10.00· @ .alk L F 1.6S 15.20
6 looth I rest R F 1.67 9.73· I .alk L F 1.67 IUO
7 looth f fest R F 1.70 10.33· @ Wil~ L r 1. 70 17,10
8 ~onth i rest R 1.72 11. 02

f Wili. L 1.72 19.70
9 looth t rest R 1.73 II. 02· I wal I L 1. 73 20.30

Fost Pirt 1-2 .Is @ rest R 1.65 9.48. @ Wilk L I. bS lB.lO
4-9 10 t rest R 1.63 7.43. t Wilk L 1.63 IS.00

Filley, G. '1954 ) 53 19 it rest R " 26 6.0
R ~ 32 B.8
R ~ 60 1l.2

lill Ve I 37 Cl R ~ 24 7.0
R ~ 23 7.0
R ~ 31 9.0
R ~ 31 5.6
R " 30 9.5
R ~ 3S 6.9
R ~ S5 7.1
R ~ 23 7.0
R " 28 2.3
R ~ 32 5.2
R "

0,
9.4".R ~ 53 4.B

R ~ 38 6.8
R ~ 32 9.5
R ~ " 6.3.'.
R ~ 3S 7.2

34 3. SIph/121gr ade ~ ~ 26 SU
3.Slphll0 • ~ ~ " b1.6.'.3.Slphl 8 ~ ~ 00 M),2
3. SIohl12 " 24 68.2
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TABLE C-l. (continued)

AUTHOR (yea~ I Nu~m ~f S~ECIAL ACT 1YI Tl ACTlVlTI SEI AS, WEISHT HE IGHT BS~ Ye Ve a
SUBJECTS CIRCU"STA-eES ('Pl/lin) TYPE· (~/F I Iyr) (kgl (.l (sq .• 1 III.lnl "fin'-- ---- -------- .. _...... --- -------------...------_... --- ------ _....._-------- --_ ... --_ ......... --- -- -- -- ...--- ---- ...-...---- --- -- ..--_ ...... ---- --- -_ ... ---- ..-

Hiley, 1954 , 3.51ph/12 · " " 23 O~. 4(cont. ) , 3.5.ph/IO · " " 35 35.4
, 3. Slphl 8 " " .. 59.3"", 3.5.ph/lO " " 32 51.B, 3.S.ph/IO " " 32 50.4
, 3.5.ph/12 · ~ ~ 40 44.3
@ 3.5.ph/lQ · " " 44 58.2
, 3.5.phl 8 " " 44 b•• 8
t 3.51phl 8 " " 45 33.0
, 3.51ph/1O · " " 4b 50.4
t 3.Slph112 · ~ " 49 53.0
, 3.5.phI12 " " 50 03. B
, 3.S.ph/l0 · " " .- 52.5,,)

@ 3.5.ph/lO · " " ~~ SU, 3.S.phl 8 · " ~ " S1.6N
t 3.51phl B ~ ~ 59 40.1
t 3.S.ph/12 · " ~ 30 65.3, 3.51phI12 · " " 31 6t.b
@ 3.5.phI12 ~ " 2:- 7t.8
@ 3.Slph l B · ~ K 28 35.3
f 3.S,phiI0 ~ " 38 bO.6
~ 3.5aphi 8 ~ " S9 3U
@ 3.5aphl B H " 49 50.0
, 3.5,phi B " " SO 45. b
l! 3.5.phil2 " " 45 71.6
t 3.51phll0 " H 32 75.6
, 3.S.phl B " " 52 4U
f 3.5.phl 8 · H " 53 55.0
, 3.5.phl B " " 32 53.2

Fo_1 er, W. (19S\) 3S 17 healthy R K 30 11.1
R " 2. 7.0
R ~ 34 7.4
R " 30 8.\
R " 27 •. 5
R " 30 10.0
R ~ 35 5.1
R F 28 5.9
R F 22 •• 1
R F 22 6.3
R ~ 53 9.3
R ~ 5. o. q
R ~ 61 •• 1
R ~ 65 9.0
R " 65 7.0
R " .1 12.1
R ~ 81 ~. 9

ASTH~~ .lid R F 34 12.1. .dd R F 33 9.1
.odu ate R ~ I. II .•

sever. R ~ 41 9.0
E"~~YSE"A loder ate R " 70 7.4

severe R " 58 U
severe R " 5~ 7.9
sever e R " bO B.O
s.ver e R " 66 8.9

CONGESTIYE .ini.a; R " 4rJ 6.0
HEART loderate R " 39 7.5
FAILURE severe R F 3~ 13.5. severe R F 36 10.2

severe R " 56 13.3
8RONCHIECTASIS R F 22 ~. 4
SARCOI D CYST R F 2. 12.4
PUL"ONARY FIBROS IS R " 34 18.2
POS!-PNEU"ON~CTO"Y R " 65 9.9

R " 54 13.\

Sildho'e. S. moo 2(! age range 9.5-12 20-) L " 1.1 3b.7 1.4) 1. 28 20.3 y
20 M L " 1.1 36.7 l.43 I. 2& 33.1 Y

bO~ " " 1.1 36.7 1.\3 U& 4;.6 y
14 age range 12-IU 200 L " 1 .5 49.7 l.60 I. 5(- 2U y
20 4(00 " " ' . 49.7 1. ~O 1.5(1 33. tl v, ."
14 600 I "

. 49.1 I. b(1 I. 50 48. e I."5 800 I "
, 49,7 1.60 1. SO b2. (; Y.",

lOOG I " .5 4~. 7 1.•(1 1.50 68.1 y.
14 m 1.05-1.19 2(1(1 L " 1. 1L 20 •• Y
14 4(1(: " " 1.12 33.2 Ye m L20-1.3: 2(11) L " Ub 20.2 Y

40:- H " I. :t 32.7 ,
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TABLE C-l. (continued)

AUTHO~ Iyw) MU~BER 01 SPECIAL ACTIVITY ACTIVITY SE! AGE WE IGHT HEIGHT BSA Ve Ve I
SUBJECTS CIRCUIISTANCES lkp.'.i nl TYPEt (N/Fi (yr) (kg) t.l lsq •• ) l\ I.i n) Nun'..-.-_........- ............. --- -_.. - ..-- - ----.._-----_..._-_ ...- ........ -_.....- ....._..- ... ---- .....- ....-- -_ .... -_ .... -- ..- .....--- - ...._-_ .... --_................._...--....... -- ..----......-

Sldhoke, 1911Q 3 600 I " 1.26 48.5(cont. ~ 8 BSA 1.35-1.50 200 L ~ 1.45 25.0
10 400 " " 1.45 33.2
6 600 I ~ 1.45 5l.5
I 800 I " 1.45 46.9
4 BSA 1.~-1.B9 200 L ~ 1.70 27.3 I
8 400 " " 1.70 34.4 y
7 &00 I " 1.70 45.B Y
4 BOO I " I. 70 &5.B Y'
2 1000 X " I. 70 08.1 y

Goddlf •• Ii. (lQ&q I 72 hr. lnhnh 0.007 !.1 1.21
11 prtuture 0.034 2.1 \,31

H,cknr •• J. 119B3, S9 Ir .. dlt,l 0 Ii ~ 13 SUI 1.77 11.3
30& " " 13 59.V 1.77 2B. B

0 Ii " I'l 4B.1 1.&0 15.4
6t2 I " 13 4B.l LbO 3B.1

0 Ii " 13 44.4 1. 49 S.I
bl, I " 13 11,4 I. 49 29.9

0 Ii " I'l 3b, : I.50 ' ,,),;

30b ~ " 1~, 30 I 3 1.5(1 14.4
0 Ii f ,- 104.4 I. BC 1~.1"~(~6 " F 13 bU 1. 8(; lB.5
0 R " 14 bLL I. 79 2U

459 H H 14 bl.2 1.79 49.4
0 Ii F 13 43.1 :. bO 11. 3

30b " F 13 43,1 I. 60 21.¢
0 Ii " 14 71.7 1.19 10.3m " " 14 71.7 1.79 40. I
0 Ii f 12 4U 1. 45 8.2

306 " F 12 47. II 1. 45 19.0
0 Ii " IS 77.1 1. 89 14.4

765 X " 15 77.1 1.89 4B.4
0 R " 13 53,5 l.5b 14.4

306 " " 13 53.5 1.5b 25.7
0 Ii " 12 44,4 !.S7 7.2m " " 12 ".4 1. 57 37. I
0 ~ " 13 49.9 1.115 15.4

459 " " 13 49,9 l.b5 37.1
0 Ii " 15 113.5 1.73 13.4

612 X " IS 63.5 1.73 42.2
0 Ii " 13 53.1 I. 60 11.3

459 N " 13 53.1 \.DO 27.8
0 Ii " 14 53.1 1. 57 11.3

459 " " 14 53.1 1.57 31.9
0 Ii " 14 51.7 I. liB 5.1

612 I " 14 51.7 I.6B 4l.i
0 Ii f 12 32.7 I. 50 4.1

45Q N F 12 32.7 !.SO 19.D
0 Ii " 12 49.0 1.63 7.2m " " 12 49.0 I. 63 30.9
0 Ii " 14 45.4 l.S2 10.3

459 " " 14 45.1 I. 52 31.9
0 Ii f 12 49.4 I.57 7.2

459 " f 12 49.4 1. 57 20.6
0 Ii " 15 bU Lb8 9.3m X " 15 113.5 1.68 44.3
0 ~ " 15 89.8 I. 77 9.3

459 " " 15 B9.8 1.77 27 .8
0 R " 12 ~8. 5 1.32 7.2

306 " " 12 38.5 1.32 18.5
0 Ii " 14 bl. 2 I. 71 12.4m I " 14 61.2 1. 71 42.2
0 R " 12 34.0 I.3B 11.3

367 " " 12 34.0 1. 38 25.7
0 ~ " 13 51.2 I. b9 12.4

551 " " 13 51.2 1. 69 48.4
0 Ii F 13 50.3 I. 6B 8.2

30b " F .. 50. ~ I. liB 34.0..
0 Ii " 14 63.5 1.77 27.8m " " 14 b3.5 1.77 39.1
0 Ii " 13 43. ~ 1.60 9.3m ! " 13 43.5 L 60 44.3
0 ~ " 15 54.4 L04 2o.e

4S9 ~ ~ IS S4.4 1.64 32.9
0 Ii F 13 S9.0 1.73 7.2

·59 ~ F 13 ~~. (, 1.73 3'), 9
(; ~ ~ 14 72.0 l.B3 lU
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TABLE C-l. (continued)

AUTHD~ (year! NU"BE~ of SPEC! AL ACTIVIH ACTIVIH SEX AGE WEIGHT HEIGHT BSA Ve V. a
SUBJECTS CIRmSTANCES (kpl/l) nI TYPE. ("IFI lyr) (kg! (I) (sq.l) (] Iii nI "fin'..----_.......... -- .. -- ........ --- -_ ........ ----------- -_ ..-----_ ... _... ---------- .....-...------_ ............ -_ .. -_ ... -......-.. -- .._..._......----- ------ ----_ ..--.---_...... _-

Hac,nev , 1m 551 " " H 72.6 I. 83 45.3(tod.) 0 R " 14 44.4 I. 65 7.2
4S9 " " 14 4U 1.65 32.9

0 ~ " 13 43.1 1.S7 9.3
459 " " 13 43.1 I. 57 26.8

() R " 14 65.8 I. 70 1>.2
612 X " Ii 65. B I. 70 26.8

0 R F 14 50.8 1.60 3.1
367 " F 14 50.8 I. 60 21.6

0 R F 15 65. B 1.60 b.2m " F 15 65.8 1.60 26.8
i' ~ " 15 H>. ) 1.80 3.1

r-73 I " 15 70. ~ 1,80 37. I
0 R " 15 63.5 1.76 7.2

673 I " 1~, .u 1.78 40.3
0 ~ " 13 i0.8 1. 47 1.1

012 I " 13 iO.8 I. 47 37. I
0 R f 1:' 29.5 1.35 7.2

306 " 12 ~q. ~, 1. 3~, 46,3
0 R 13 68.1 1.75 3. I

073 I 13 6;.9 1.75 37.1
0 R 1: 3~. \ 1. 55 U

45G' " 12 39.i; 1. 55 4e.3
I) R f )4 " , 1. 6: ' ....r1, .. ,.>

367 ~ f 14 51.: 1. 0: "" .~, I • ;

0 R " 1:' 36.3 l.i7 7.2
3d " " 1: 3b.3 147 i6. :;

0 R " 14 c~. 8 1. 62 ' ,
J ..

612 I , 14 :'1. ~ us " ,
,)"1

~l R " 14 ~? b 1. i5 i. :
012 I ". 14 72,6 :.75 k3

() R " 14 J4. 'j 1.45 :.. 1
551 " " 14 34.0 I. 45 37. !

0 R F 13 14, !} 1.40 ' .,. L
367 " F " :4.0 I. 40 46.3u

() R " 13 3.1
m " ~, 13 54,4 1.S2 37 11

0 R F 14 49. , I. 69 5.1
551 " F 14 49.4 I. 69 25.7

0 R " 14 65.8 1.78 7.2
673 X " ' 4 6~,. a I. is 51.5

(I R ~ 14 55.3 1. 73 Q.2
551 ~ " 14 55.3 1.73 24.7

() R ~ 13 43. I 1. 55 12.3
459 ~ " 13 43.1 I. 55 34. (I

0 R " 13 77.1 1.73 9.3m I ~ 13 77.1 1.73 38.1
C R " 15 7i.8 1. 78 5.1m I " 15 74.8 I. 7B 44.3
(I R " 14 56.7 1.78 8.2

918 X " I~ 5b.7 1.78 43.2
0 R ~ I:- 50.8 1.55 4.l

i65 I ~ 13 50. B 1.55 27.8

Hinson, E. 1198(" 19 age rin~e ~ 21 8.4
19 (lb-2 ) 305 " 21 26. :
19 blCj ~ 21 \/),0
19 915 ~ 21 no.3
1q 'lean li'l(.] 1200 " 2' 104.6

111 ggs I B. dSb7: 9 age .; 40 300 ~ ~ 31.0 7B.6 I. 79 1. 96 27.6 y
9 bOO " " 31.0 76,6 1.79 I. 9n 41.9 y
9 9UO X M " . 76.6 1.79 1.96 04.1 y';'l.V

9 age :;. 45 300 " " ~~.l 8U 1.74 I. 95 27.3 y
9 .'jO " ~ ,).J.t 80.3 I. 74 I. 95 42,fj
9 900 X " 53.1 80.3 :.74 1. 95 7(1.8
9 age .; 40 300 " F 28.(> 59.8 1. 68 I. 67 21.3
9 61)0 " F 28. '; 5-. B 1.68 1.67 -, -,;,.J,. ••'
9 9'jO I f ie. (: 59.6 >.68 1. 67 48. !

age i 4: 300 " F 5:.2 63.C 1.66 1. ~ q 22.7
bl)(; " F ., , 63. (: 1.66 L~r; 3«. Q",.'."
~)C I r " , 6~ . ::1 ! .66 !. ~~ 5~, 6~' .. ~

rt"rtiD~ • ". ~ ;:,~.. r' iean age 6.9_"l

J~r.es , ~. ~. :~.~:, a~e rd:r,~f 2~j-~,:, ~()(~ L ~ 20. v
!'O ~ ~ 32. y
~1)~1 ~ ~ i2. Y

58. y
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TABLE C-l. (continued)

~1:T\,jl]C lilf:l r \ ~'.'~HW oj SP£WL ~cmm ~CTlvln 5£1 m WEISHT HEIGHT BSP Ve Vp i
,l'm:T: mCll~smm tkplill nI TYPE' WFJ (yr I Itg) (II (sq, II lllll nJ "Pan'

. ------..---- -- --_.......-- -----_ ....._---------_.. -- -_ .......--------------- -.. --_... -_ ........_..--- .._..---------- ......._....------ -- ---_ .....-----.......... _-
Jcnps. lqE: 1ge r inge 20-50 200 L 22. U

IconL'1 400 ~ 33.0
600 " 4E. C'

KrUlnoltl,R.1l964 11 6eshti on 14 l 41 74.9 1. 63 1.% le.5
1_..,5) 27 L 74.' 1.B0 14.l

14 l 40 08.1 1.70 1.79 11..1
27 L 73,5 1.5l 15.6
14 K 24 bO.8 1.70 1. 70 9.4,- K 65.3 1. 71. 7.b"14 L 10 47.6 1. 55 1.43 14.4
27 L 53. S 1. 51 6.9
14 L 27 6(1.3 1.73 1.72 15.0
27 L bU 1. 8C: J5.1
14 l 2') 50.8 1.1.5 l.S4 U
~7 L 55.8 I. b\l U
14 L 24 75.3 1.73 1. 89 14.4
i7 L 71:.2 1. ~0 9. ~
14 R 38 67.2 U3 1.71 q.0
27 R ;3.0 1.5: b. (I
14 R 18 bO.3 1. 52 1. 57 .'
27 R be. ~. UC q. ,
14 21 5~. q UB 1.b9 ,-, ....

lL ...

27 1::6. i 1. i~ 10.4
14 17 74,9 1,71l 1.86 10.3
27 75.8 I. BE U

"ann_, F. {115j} learl wt. ~ age i i bb ~, 9:'
17 61. 5. ! 1
27 bb t.2';
27 66 S.la
27 eb 4.75

Melson. N. '1%2, 15 Inlints w,lt, K 0.002 2, :7 (I. 7~3
RespHatory R 0.004 0.8: "

0, stress SyndrOle R ,j.OO' 0. 5t;
R U16 i:. Lee
R 0,001. 2. 7~, 0. b~1('

R O. COl 2.(14 0.403
R 0.002 0.89 I

R 0.003 3.77 1.228
R 0.005 L40b
R 0.006 0.46t
R 0.014 0.859
R 0.027 to 127
R 0.038 o.m
R 0.001 2.b5 1.0i6
R u.003 1. 0: 4
R O.OOB 0.7\6
K 0.019 0.772
R 0.003 2.44 0.9S5
R 0.001 2.93 o.m
R 0.003 0.789
R 0.001 UC l. 489
R 0.00: 1.90 0.344
K 0.003 0.4bB
R 0. COS 0.370
R v.vOl 3.01. 0.711.
R 0.003 O. B78
R 0.011 2.02 o.m
R 0.001 l.l2 0.921
K 0.002 0.hb4
R 0.003 O. bB0
R 0.001 2.51 0.702
R 0.003 0.718
R 0.001 2. S5 o.m
R 0.003 0.612
R 0.001 3.30 0.852
R 0.003 0.070

I7 nor ..l inlinh R 0.005 2.16 0.505
R 0.003 3.74 1.07B
R 0.001 2.13 0.1.41
R 0.006 3.21 0.837
R 0.004 3.23 0.740
R 0.OC17 2.11. 0.395
R 0.001 0.316
R 0.V05 2.34 0.547
R (.001 2.21 ('.365
R 0.004 2.21 O.bbC
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TABLE C-l. (continued)

AUTHOR Iiur J NU"BER 01 Sl'ECIAL ACTIVITY ACTIVITY SEl m WE 16HT HE 16HT BSA Ye Ve i
SU&JECTS CI RCU~STANCES l,pl/lln) iVPEt ("IF) (yr) ('g) (II (sq. II (lllln I "un?---- ...... -_ ...... ---_ .............................. -- -_ ... --------- -_ ........................ ---_ ... -_ ..-------_ ............ -_ ............ -_ .................. -- ------ -_ .......--........ ---_ ..... --- --_ .............._-------

Nelson! 19o~ R 0.002 2.16 0.544
Icon .) R 0.038 1.70 0.1>21

R O.OG~ 2.36 0.528
R 0.002 3.51 1.067
R 0.001 ~.2~ o.m
R 0.001 3.13 O. 5~~
R O. (103 0.533
R 0.002 :.~8 O.5~3
R O. OO~ 0.475
R 0.005 2.89 0.723

rl iSS-OOH st 11936· 1~ ~re9nint 9-12 .'1 R 53.5 \.53 4.88 y
28 13-16 • R 55.2 1.57 5. O~ Y
43 17-20 • R 58.9 LbO 5.n y
~4 21-2~ • R e.0.1 1. 62 5.33 y
~6 25-28 • R 1>2. ~ 1.65 5.50 y
40 29-32 • R 65.0 1.67 5. BO y
~J 33-36 • R 66. B 1.70 6.05 y
32 37-40 • R e.6.6 1. 6~ 6.17 y
~~ Puer~eri1 1 .k R 60.2 Lb2 5.1E \,

ok R 51.6 l. 60 4,66 \J' ,
26 . 3 ok R 5U 1. 60 U0 y
6 H ok R 5U 1.58 4.20 y

IL 7-14 0' R 60.2 1. 61 ~. 40 y
20 Nonpregnant R 5~·. 6 1.58 4,68 Y
22 Lah/pril:gravloae R 63.1 i,b4 UB y
23 • Ilul tigrm dae R 64,2 1.66 6.70 )'

Puer per al
:1 Prill para, 52.9 1. 5; 5. :7
10 ~ultiparae 63.4 1.67 5. :.]

WOblilSuTI! S,\IY3e' 6 I,an ir est 0 R ~ o. v L0. : 1. 15 O. BO Q.5 1
6 val ue'l lodE'ate 85 L ~ b.ij 20.2 21.2 y
4 lal: la I no L ~ 6.1 21.0 33.3 y

1':' 'rell 0 R ~ 1(' c 29.5 1.37 1. 06 7.1 yv. "10 lojerate 175 L ~ 10.5 29.5 27.2 y
9 Ian "1.1 ~ m L ~ 10. ~ 30.0 53. ~ I

11 'relt 0 R " 14.1 55.8 1. 6b 1. 01 7.3 1
11 loderate n,

" ~ 14.l 55.8 42.6 y,JJJ

8 ulilal no I " 1~. ; ~7. 5 9~. 2 '1
12 @r.lt 0 R ~ IU 68.4 1.79 1. 84 7.3 y
12 loderate 800 I ~ 17. ~ 68.4 ~B.O 1

I> lixilal 1550 I " 18.0 I>i .6 121.0 y
10 i'Est 0 R " 24.9 73.1 1.79 1.9: boB y
1J loder at. 880 1 ~ 24.5 72.5 ~7.6 y
9 uxilal 1605 I " 25.3 72.~ 118.2 y

10 @rest 0 R " " , 79,3 1.77 1. 96 7.5 y,JJ. I

10 lud.'ate 995 1 " ;5.1 7U 52. e 1
10 luiul 1700 I " 35.1 79.3 122•• y
10 'relt 0 R " U.5 74.7 1.77 1. 93 8.1 y
10 loderah m X " 4U 74.7 55.7 I
9 uxilal 1355 I " ~4.3 7~.1 97.6 y
8 irest 0 R " 52.1 71.0 1.71 I. 83 7.4 y
9 loderat. 820 I " 51.8 10.6 ~B.6 y
I> uxilal 1135 X ~ 50.7 68.6 86.8 Y
8 @rest 0 R ~ 63.1 67. ~ 1.72 1.79 b.8 y
8 loder it! m I " 63.0 67. ~ 52.8 y
7 lixiul 985 X " 1>2.7 69.3 80.8 y
3 @rest 0 R " 75.0 67. ~ 1.70 1.74 6.9 Y
3 loder ite m 1 " 75.0 1>7 .~ ~7.b y
3 UXllil 725 I ~ 75.0 1>7.~ ~7. 7 Y
I @rest 0 R " 91.0 1>~.4 1.64 1.70 5.7

Saxton. C. m81i 9 Control L " 72.30 1.83 1.93 3.85
L ~ 72.30 1.83 1.93 4.22
L " 66.50 1.83 1.87 4.00
L " 1>1>.50 1.83 1.87 2.92
l ~ 75.30 I.Bl 1.94 3.72
L " 75.30 1.81 1. 9~ 3.1>0
L " 55.95 1.80 1.71 3.82
L " 55.95 1.80 1.71 4.110
L " 74.90 1.78 1.90 3.61>
L " 58.35 1.66 1.1>4 5.16
L " 74.50 I. 79 l. 93 ~. 77
l " 69.00 1.73 1.82 3.54
L " 69.00 1.73 1.82 3.28
L " 73.15 1.72 1.86 3.98

< Hyoertherli c L " 72.30 I. 83 I. 93 5.70
L " 72.30 1.83 1. 93 5. 9~
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TABLE C-l. (continued)

AUTHO~ (yur I IlU"BER of SPECIAL ACTIVITY ACTIVITY SEI AGE IlEIGHT HE I6liT BSA Vr Ye ISUBJECTS C1RcumANCES <kpi/lin I TYPE' (KIF) (yrl (kg) (II (iq.l) <l/ml "fin'-_...------- ...---------..._-----------------.....__ .._-_........_..........._----------------....._..---_ ..............._--_ .._-_ ..._--------------- ..._- ...-------- ... --
Suton

l
1981 l " 66.50 1.83 1.87 3.95(con. ) l " 66.50 1.83 1. 87 2.99

l " 75.30 1.81 1.94 5.68
l " 75.30 1.81 1. 94 5.25
l " 55.95 1.80 1.71 6.72
l " 55.95 1.80 1.71 8.92
l " 74.90 I. 78 1.90 4.19
l " 58.35 l.b6 1.64 9.49
l " 74.50 1.79 1.93 6.87
l " 69.00 1.73 1. 82 7.16
l " 69.00 1.73 1.82 6.9b
l " 73.15 1.72 1.86 5.23

5t;oc~. N.Il. i1939, 50 .ge 11.75-12.24 0 R " 12.0 1603 y
50 r.ng! 0 R F 12.0 16.1 Y50 13.75-14.24 0 R " 14.0 :J.O y
50 0 R F 14.0 IS. b Y50 15.75-16.24 0 R " 16.0 15.6 y
50 0 R F 16.0 15.2 Y50 18.00-26.24 " 22.0 14.0 y
50 F 22.0 14.7 \
4b 27.00-43.00 II 27.4 13. i \4b r 26.8 14.4 \

Snoo. N••• 11955: 27 ~g!~lng! -9 45 16.8327 r< 1b.730"3<; b5 16.92
38 75 16.7721 85 18.22

~Jl'ier I r. R. 119b'), 15 infant, R 3.49 O. B37
R 2.3 0.609
R ':' ,-, 0.64J'l.l

R " 3.4, 0.74'
R r 3.46 0.615
R F 3.18 U3:
R F 2.5 0.4e-
R " 2.6b 0.917
R " 2.41 o.s5
R F 3.29 0.766
R F 2. QB O. \2
R F 3.9b 0.8:9
R F 3.18 U8
R F 2.H 0.574
R F 2.38 0.519
R F

hylor, C. 1194 II trudllil 0 R " 5.8
Ige 119-261 500 " " 27.3

600 " II 30.4
700 I II 34.6
800 I " 39.3

0 R " 1>.2
500 " II 27.5
bOO " " 32.1
700 I " 36.0
BOO I " 44.3

0 R " 10.3
500 " " 30.9
600 " " 34,6
700 I " 3E.9
800 I II 45.2

0 R " 4.0
273 l " 15.9
400 " " 23.2
500 " " 28.7
600 " " 31.8

0 R " 5.1
300 L " 16.8
400 " " 14.4
500 " " 20.6
bOO " " 17.3

Thoden, J.5.ll%\. lein lI~ht L " 25.4 y
Y.lu!!> 1\0 erite " " 33. b Y

Moder Ite II II 4b.9 y'
Ige Huyy I II 45.7 Y

2HO Huyy I " 57.3 \
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TABLE C-l. (continued)

AUTHOfi (yu' I NU"BER 01 SPECIAL ACTIVITl ACTIVITY SEI A6E WEI6HT HE 16HT BSA Ve Ve I
SUBJECTS CIRCUIISTANCES (kpi/lin) mEl ("/FI ly' ) (kg) (I) (sq.l) O/lln) "un'

...... __ woo ... __ ... ____ .. _____ ... ___ ........ __ ... _______ ... ___ ...... __ ................. _ ........ _____ .. __ ............ __ ..................... __ ........ __ ...... ___ ...... _ ...................... __ ...... __ ...... __ .... _______ .. ______

Mells. J.6. (\957l I> llin vilues R 32 74,3 1.79 I. 93 1>.7 Y
I> 18.7 Y
I> 140 L 22.6 y
b 210 l 24.7 y
6 560 " 37.3 y
6 840 I 4B.8 y
6 1090 I 61.9 y
6 1360 I 84.1 Y
6 1430 I 8U Y
6 1500 I 93.1 Y

wlllo,e,J.H.II9/,i 20 e'gcaete, 352 sec B.5 30.3 L34 1.06 52.7 y
20 'Iding 411 s~c 10.4 37.0 1.43 I. 2, 59.5 y
22 tile 4BB sec l~. ~ 49.0 1. 59 1.47 70.1 y
5 I>CO " 9.0 27.4 1. 34 1.02 40.5 Y

15 750 ~ U 30.4 1.35 1.09 49.9 (

15 900 I 10.2 37.2 1. 42 1.22 61.3 YI. 1050 I 11.7 45. B 1. 55 1.42 1>5.9 Y
11 1200 I 12.0 49.7 :. 59 1. 49 79.9 y

ISn tut 10' dB('lptlon 01 eich luthO'·~ bounds on the ViflOuS IctlVlty typB.

'Btl ng
lIght
.oder ite
.111..1
yes

C-14



APPENDIX D





ACTIVITY PATTERNS FOR NAAQS

EXPOSURE MODEL ANALYSIS OF CARBON MONOXIDE EXPOSURE*

This document is a supplement to a report on the application of the
NAAQS Exposure Model (NEM) to carbon monoxide. NEM simulates the air
pollutant concentration expected to occur in selected areas within a
study region under specified regulatory scenarios, adjusts the estimates
to account for an exhaustive set of microenvironments, and simulates
typical movements of population subgroups through the areas and
microenvironments.

For the NEMS analysis of carbon monoxide, activity patterns were
described for 56 population subgroups with hourly assignments to a
microenvironment and an exercise level for typical weekdays, Saturdays,
and Sundays. The 56 subgroups listed in Table I were obtained by
dividing age-occupation groups into three to six subgroups on the basis
of demographic variables that could affect exposure, such as commuting
time, work shift, work location, age, and degree of mobility. The
population of each age-occupation group was apportioned among its
constituent subgroups according to demographic statistics obtained from
the Bureau of Census and other sources. Whenever possible, the activity
patterns developed for the subgroups were based on actual human activity
data. Because such data are limited to a small number of studies
initiated for other purposes, many simplifying assumptions were made in
constructing the activity patterns. For example, retired persons with
limited mobility were assigned to the outdoor microenvironment for fewer
hours than retired persons with full mobility. Housewives with school­
age children at home were assigned to the transportation vehicle
microenvironment more often than housewives with no children at home.
In each case, an attempt was made to construct an activity pattern which
was consistent with intuitive expectations of what members of that
subgroup would do on a typical weekday, Saturday, or Sunday.

Following Table 1 are tables presenting the activity patterns
associated with each of the 56 population subgroups. At the top of each
table is a label indicating the age-occupation group, the subgroup, and
the percentage of the age-occupation group falling into the subgroup.
In the body of the table are hourly assignments to locations,
microenviroDments, and activity levels for weekdays, Saturdays, and
Sundays. NotE' that the hour designated "1 a.m.." is the hour which ends
at 1 a.m.

*Johnson, T. Activity Patterns for NEM Analysis of Carbon Monoxide
Exposure. Prepared by PEDCO Environmental, Inc. for Office of Air
Quality Planning and Standards, U.s. Environmental Protection Agency,
Research Triangle Park, North Carolina, October 1982.
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TABLE 1. DESCRIPTION AND APPORTIONMENT OF
ACTIVITY PATTERN SUBGROUPS

Subgroup
Age-occupation group Codea Description Percent

Students 18 and over 011 <30 min commute, 8 a.m. class 23
012 <30 min commute, 9 a.m. class 45
013 >30 min commute, 8 a.m. class 11
014 >30 min commute, 9 a.m. class 21

Managers and professionals 021 <30 min commute, single family
house 47

022 <30 min commute, others 21
023 >30 min commute, single family

house 22
024 >30 min commute, others 10

Sales workers 031 Indoor work, <30 min commute 43
032 Indoor work, >30 min commute 21
033 Outdoor work 5
034 Indoor and outdoor work 9
035 Traveling 22

Clerical and kindred workers 041 Indoor work, 1st shift, <30 min
commute 56

042 Indoor work, 1st shift, >30 min
commute 26

043 Indoor work, 2nd shift, <30 min
COJTmute 9

044 Indoor work, 2nd shift, >30 min
commute 4

045 Outdoor work 1
046 Indoor and outdoor work 4

Craftsmen and kindred 051 Indoor work, 1st shift, <30 min
workers commute 50

052 Indoor work, 1st shift, >30 min
commute 24

053 Indoor work, 2nd shift 10
054 Indoor work, 3rd shift 2
055 Outdoor work 4
056 Indoor and outdoor work 10

Operatives and laborers 061 Indoor work, 1st shift, <30 min
commute 39

062 Indoor work, 1st shift, >30 min
commute 18

063 Indoor work, 2nd shift 6
064 Indoor work, 3rd shift 3
065 Outdoor work 18
066 Work in motor vehicle 16

(continued)' D-2



TABLE 1 (continued)
Subqroup

082

Service, military, and I 081
private household workers·

Aqe-occupation group

Housewives

Unemployed and retired

Children less than 5

Children 5 to 17

I 083
084
085
086

I

091
092
093

101
102
103
104
105
106

111
112
113
114

I
I

121

122

123

124
125

126

Description

Service, day time work, <30 min
COITUnute

Service, day time work, >30 min
commute

Service, night time
Service, in motor vehicle
Military
Private household

No children at home
Some children <13
No children <13,some 13 to 18

Unemployed, job hunting
Unemployed, not job hunting
Disabled
Retired, full mobility
Retired, limited mobility
Retired, confined indoors

o to 12 months
13 to 24 months
25 to 36 months
37 to 60 months

Elementary school, <30 min
convnute

Elementary school, >30 min
commute, walk or bike

Elementary school, >30 min
convnute, vehicle

High school, <30 min commute
High school, >30 min commute,

walk or bike
High school, >30 min commute,

vehicle

Percent

36

17
22
3

14
8

42
49

9

20
24
20
30
4
2

21
20
20
39

56

4

7
26

2

5

aFirst two digits indicate age-occupation group, third digit indicates
subgroup.
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AClhIlY PATTEK~S bY Auf-OCCuPATIOI'< SUbGROUP

"-0 GRO UP: l--Stuaents age 18~ SU&GROUP:1 peT IN SU8GROUP:23
:~=======================~====:======;==============================

DAY OF TH'.E LvCATION/MICROENVIRUNMfNT/~(TIVITY-LfVELBY HOUR
.4EEk Of DAY 1 '- 3 4 5 6 7 i::. 9 1(J 11 12

--------------------------------------------------------------------
.EEKDAYS A,. H H H H H H H H H H H H

2 2 2 2 2 2 £ 3 1 1 5 1
1 1 1 1 1 1 1 1 1 1 :3 1

PM H H h H H H h H H H H H
2 1 1 1 S 2 .:. 2 Z 2 2 4:
'1 1 1 1 2 1 1 1 1 1 1 1

SATURJAY AM H h H H H tl H H H H H H
~' 2 2 ~ 2 L "2 2 2 2 5 3
'1 1 1 1 1 1 1 1 1 1 2 1

PM Ii h H H H H h h H H H H
~ 5 2 2 ~ 2 2 2 .-

.:. '- L L

1 1 :3 1 1 1 1 1 2 1 1 1

SUNOAY AM H H H H H H H H H H H H
..,

2 2 2 "2 2 '- 2 £: , 2 I:.L

1 1 1 1 1 1 1 1 1 1 1 1

Pili H H H H H H H H H H H H
2 "2 S 5 "2 2 '- I:. 1 1 2 "2
1 1 3 2 1 1 1 1 1 1 1 1

===================================================================

LOCATION CODES: H=holle w=work

lHeR OE NVI RON" ENT CODES:
1 :: work or schoo l 2 = hOlle or othe r 3 :: transport vehicle
4 ::: roads ide 5 = outcoors 6 = kitchen

ACTIVITY LEVELS: 1=l\:.w 2=.ediull 3=high
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ACTnI1Y PATTERNS BY A,"E~OCClJPATIO" SUbGROUP

A-O GROUP: l--Stuaents oge 18 + SUbGROUP:2 peT IN SUBGROUP:4 ~

=============:============================================:=========
DAY UF lIME LOCATION/MICROENVIRONMENTIACTIVITY-LEVEL BY HOUR

WEEK Of DAY 1 2 3 .. 5 6 7 0 9 10 11 12
--------------------------------------------------------------------

.-EEICDAYS AI" n H H H H H H H H H H H
2 2. 2 2 2 2 ~ 2 2 1 1 1, , ... 1 1 1 1 1 1 1 1 3

PM H H H H H H H H H H H H
....

;) 1 1 1 5 4t 2 1 2 2 2'-
1 2. 1 1 1 2 1 1 1 1 1 1

SATURDAY AM H H H H H H H H H H H H
2 2 2 2 2- 2 ~ £ " ~ 2 5
1 1 1 1 1 1 1 1 1 1 1 2

PM H H H H H H h H H H H H
3 2 2 5 2- 2 ~ 2. 2 ~ 2 2
1 1 1 :3 1 1 1 1 1 2 1 1

SUNOAY AM H H H H H H H H H H H H

i:. 2 2 2 2 2 2. 2 2 2 2 5
1 1 1 1 1 1 1 1 1 1 1 1

Pp.; H H H H H H H H H H H H
2 3 2 ~ 5 ;2 , 1 1 2. 2 2
1 1 1 3 ;2 1 1 1 1 1 1 1

===================================================================

LOCATION CODES: H:ho.e W=work

"ICROEN~lRON"ENT CODES:
1 = ..ork or school 2 = ho.e or othe r 3 :: transport vehicle
4 = roadsiae 5 = outdoors 6 :: kitchen

ACTIVITY LEVELS: 1=lcw 2=aediull 3=high
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ACTIVITY PATTEkNS bY AbE-QCCUPATlOr. SUE::GkOUP

A-a G~OuP: l--Stuof'nts age 19+ SUbGROUP:3 PCT IN SLJ8~ROUP:l1

::=::::==;=============:=====================:=:====================
I>A Y (iF TI1'E lOCATION/~l(ROEN\llF.ONMENTJACTIVlTY-lE\lEL6Y HOUJ,:

WEEk. Cf DAY 1 2- 3 .. 5 b 7 8
'"

10 11 12
--------------------------------------------------------------------

wEEKDAYS AfI' H h H H H H h H '" W W III

"' - 2 2 - 2 .3 1 1 1 1L £ C. £

1 1 1 1 1 1 1 1 1 1 1 3

PM .. • W II .. n tt H H H H H

1 5 1 .3 , "
-, 2. :2 2 2-.. '-

1 1 1 1 '1 1 :) 1 1 1 1 1

SATUR:>AY A.... H tt H H Ii H H h H h H H
.:. 2 2 £. 2 ~ c:: 2 (: 2 2 (:

1 1 1 1 1 1 1 1 1 1 2 1

PM H H H H H H H H H H H H

2 2 5 :s 2 2.
., , 2 2 "

,L.

1 1 3 2 1 1 1 1 1 2 1 1

SUlltDAY AM H H Ii H H h ti H H H H H
- 2. 2 2 2 , 2. 2. 2 2L '" '-
1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H h H H H H Ii H Ii
2 5 2 5 2. 2 4. 2 2. 2 2 ,
1 1 1 2 1 1 1 1 1 1 1 1

==:===========:=====================:==============================
LOCATION CODES: h=holJle "=wo ric

fliICROEhVIRONMENT COO f S:
1 = lIrork or schoo l 2 = hOllle or other 3 = transport vehicle
4 = roadside 5 = outdoors 6 :: kitthen

ACTIVITY LEVt.LS: 1=&0101 2=lIediulI 3:h igh
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ACTIVI1Y PATTERNS ciT AbE-OCCUPATION SUcGfoICUP

A-O GR!'UP: l--Stuaents age 18+ SUbGkOUp:4 peT IN SUBbROUP:tl
===============:======;================~:==============:============

C~y OF TIl" E lOCATION/MICROENVIRONMENTJACTIVITY-LEVEL EY HOUR
WEEt- CF 1I A" 1 2 ~ 4 5 b 7 6 9 10 11 12

--------------------------------------------------------~-----------

.EEKDAYS AM H H H H H H H Ii H III Ii II
- 2 2 2 2 2 2 3 1 1 1L. ,
1 1 1 1 1 1 1 1 1 1 1 1

P i/, .. .. \I lit W .. III H H H H H
2 J 5 1 1 1 ;. 2 2 2 2 1
1 1 3 1 1 1 1 1 1 1 1 1

SATUR~AY AM H H H H H H H H H H H H
? 2 2 2 £ 2 C::. - 2 2 2 3a:
1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H H 11 H 11 H H
~

2 5 5 2 2 2 - 2 2 2 2.. '-
1 1 3 2 1 1 1 1 2 1 1 1

SUt\ DAY At'i H H H H H H H H H H H 11
2 2 2 , £ 2 2 2 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1

PM ti 11 H H H H H H H H H H

2 4 2 5 5 2 3 2 2 2 2 '-
1 2 1 2 1 1 1 1 1 1 1 1

==============================:================::==================

l.OCATION CODES: h=hollt! W=work

MICRCfN~lRON"ENT CO Dt S :
1 = work or sc:hool 2 = hOlle or other 3 = transport vehicle

" = roadside 5 = outdoors 6 = kitc:hen

ACTI\lITY LEVELS: 1=low 2=lIediu8 3=hlgh
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AClhIlY PA TT EkN ~ By AbE-OCCUPATION SUfJGROUP

A-O Gr.O LIP: 2--M~"~ 8. Professionals SUbGKOUP:l peT IN SU8bROUP:47
=================:=====~===========;=================:==============

OAY OF lI~E lOCATION/~ICROENVIRONME~TJ~CTIVITl-lEVEl BY HOlll(
.EEI( Cf DA'l 1 2. :3 4 5 6 7 8 9 10 11 1,

--------------------------------------------------------------------
wEEkDAYS Afi" H h H H H H H h .. I.. W III

2 2 2 to 2 2. 2 L 1 1 1 "'7 1 1 1 1 1 1 1 1 1 1 1

PM .. w "- .. • H Ii H H H H H
2 1 1 1 1 3 t. 2. 2. 2. ... ..., I-

1 1 1 1 1 1 1 1 1 1 1 1

SATUR'AY Api H H H H H H H H H H H H
...,

2. 2 2 2. 2. i. 2- 2 2 5 ,
L.

1 1 1 1 1 1 1 1 1 £ 2. 1

PM H H H H H H h h H H H H
2 2 3 2 - 2 2. 2 , 2 -l- t. I-

1 1 1 2 1 1 1 1 1 1 1 1

~UNtAY A:'I H H H H H H H H H H H H
2 2. 2. 2. 2. 2. to 2 2 2 3 ...

L

1 1 1 1 1 1 1 1 1 1 1 1

Pili! H H H H H H H H H H H H
..,

2 2. .) 2. 2. c. - 2 2. 2. 2l- I.

1 1 1 2 1 1 1 1 1 1 1 1

===========================:====================:==================
LOCATION CODES; n=hOlle W=work

MICROENVIRONMENT COD £ S:
1 = wO rlt or schoo l (: = hOllle or other 3 = transport vehicle
4 = roadsil.1e 5 = outdoors 6 = kitchen

ACTIVITY LE.VELS: 1=lollll 2=lIediulD 3=high
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ACTIVITY PATTERNS BY Auf-OCCuPATION SUbGROUP

A-O GROUP: 2--~gr s & Professionals SUBGkOUP:2 PCI IN SUBGROUP:,1
:========:========================:========:==========::============

DA Y OF lIME LOCATION/MICRCENVIRGN~ENT'ACTIVITY-LEVElBY HOUR
WeEK Of DAY 1 2 ;,) 4t 5 6 1 8 9 10 11 12

--------------------------------------------------------------------
iIIEEKI>AYS AM H H H H H H H H W • W ill

"' 2 2 2 2. 2 2- , 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1

PM '" '" \if .. ill H H H H Ii H H
1 1 1 1 1 2 2. "- 2 "- 2 ~

1 1 1 1 1 1 1 1 1 1 1 1

SATURDAY A~ H H H H H H Ii Ii H Ii H H
£: 2 2 2. 2- 2- 2. -, 2. 2 4 2.f..

"'
1 1 1 1 1 1 1 1 1 2 1

PFtl H H H H H H H Ii H Ii H Ii
"t 2- 2 5 5 2 , 2. 2 2. 2 2J

1 1 1 2 3 1 1 1 1 1 1 1

SUN!)A'f A~ H H Ii Ii H i1 Ii Ii H Ii Ii Ii
-, 2 2 2. 2 2 t. 2. 2. 2 3 ,...
1 1 1 1 1 1 1 1 1 1 1 1

PM H H Ii H H H Ii H H H H H

2. 2 2. 4 2. 2. 2. 2 2. 2. 2 "-
1 1 1 2. 1 1 1 1 1 1 1 1

======================================:==========:=================

LOCATION CODES: Ii=ho.e .=vork

MICROENVIRONMENT COD ES:
1 = ..ork or schoo l 2. = hOlLe or other :3 = transport vehicle
4 = roads ide 5 = outooors 6 ::- kit~hen

ACTIVITY LEVELS: 1 =( ow 2=.ediulII 3=high
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ACTI'vIIY FATTEkNS 8Y A\)E-OC.Cl-PATION $UbGkCUF

A-a bHOUP: c. --"':,; r ~ t. Profpssionats SUcGkOUP:3 PCT IN SUBbROUP:22
========:====;=======;============:~======:======:===============~==

DAY OF TI~E LCCATIOh/MICROENVI~vNME~T/ACTIVITY-LE~EL BY HOUR
WiEk Of DAY 1 £. 3 " 5 6 7 b 9 10 11 12

--------------------------------------------------------------------
.EEKDAYS AM H H 11 Ii H Ii H Ii Ii .. W iii

£ c. 2 ~ 2 2 2 3 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1

PIf; ~ III W • lit H H Ii H H H H
- 1 1 1 1 3 2 2 2 2L. £. ~

1 1 1 1 1 1 1 1 1 1 1 1

SATUHOAY A~ H Ii H H H Ii H Ii H H H H
? 2 £. ~ i 2 2. 2 2 ) 2 2
j 1 1 1 1 1 1 1 1 , 2 1

Fflil H H H H H H t1 H H H H H.,
3 2 2 2. 2 2 2 2 , 2 2L

1 1 1 2 1 1 1 1 1 1 1 1

SUl~ [I AY AM H H H H H H H Ii H H H H

2 2 2. 2 , 2- £. 2 2 &: 2 2
1 1 1 1 1 1 1 1 1 1 1 1

PM Ii H H H H H H Ii H H H H
7! 2 2 5 t: 2 ~ 2 2 2 2 2~

1 1 1 3 1 1 1 1 1 1 1 1

======================================:=====~======================

LOCATION CODES: H=hollle W=work

~ICROENVIRONMENT CODES.:
1 = "0 rk or schoo l 2 = ho.e or othpr 3 = transport vehicle
4 = roadside 5 = outdoors 6 :: kitc.hen

ACTIVITY LEVELS: 1=lo .. 2=.ediull 3=hiQh

D-IO



ACTIVITY PATTERNS EY AbE-OCCLPATIOt-t SUBGROUP

A-O GROl.P: 2--!'4grs & Professioncals SUbG,(OUP:.4 pel IN SUB b ROUP: 10

~================:;===============:===============:=:=::============

l>AY OF ll~ E LOCATION/MICROENVIRONMEhT/ACTIVITY-lEVEL BY HOUioi
WEEI( Of DAY , - 3 4 5 6 7 b 9 1(; 11 12"--------------------------------------------------------------------

"EEKDAYS AM H H H H H H H H -.; • iii W
-, 2 2 2 2 2 :> 1 1 1 1~ £.

1 1 1 1 1 1 1 1 1 1 1 1

Pt-l .. .. .; w \Ii II; Ii H Ii H H Ii
1 1 1 1 1 3 i. 2 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1

SATURDAY AM H Ii Ii H H H Ii Ii H Ii H Ii
2 2 2 2 2 2 £. 2 2 c 2... J

1 1 1 1 1 1 1 1 1 1 3 1

PfIl H H H H Ii H Ii Ii Ii Ii H Ii
- 2 3 2 it 2 2 2 2 2 2'- £... 1 1 2 - 1 1 1 1 '"\ 1 1I L. £.

SU~DAY A1'4 Ii Ii Ii H Ii H Ii H H Ii Ii Ii

2 2 2 2 2 2 2 - 2 2 2 2L.

1 1 1 1 1 1 1 1 1 1 1 1

PM If Ii Ii H H H Ii Ii H H H Ii
? 4 2 2- 3 2 2 2 2 2 2 2
1 1 1 1 1 1 1 1 1 , 1 1

============================================================:======

LOCATION CODES: H=holle W=wcrk

MICROENVIRONMENT CODES:
1 = 110 rk or school 2 : home or other 3 =' transport vehicle
it = roadside 5 : outdoors 6 = kitchen

ACTIVITY LEVELS: 1='low 2=.ediu. 3=high
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"C1JV11Y PATIER"lS bY AbE-OCCUPATION SUbGROUP

A-O GROuP: .3--Sales ~o,.kers SUbGiiOUp:l peT IN SUBGROUf:43
===================;===:=============:====:======~==:=:::===========

DAY OF Tl"'E lOCATI0~/~ICROE~VIRUNMENTJA(TIVITY-lEVELBY HOUR
WEEk OF DAY 1 2. 3 4 5 6 7 8 9 1\J 11 12

--------------------------------------------------------------------
.EEKDAYS AM H H H H H H H H .,

" W II.,
(. i. 2. 2- 2- i: £. 1 1 1 1..

1 1 1 1 1 1 1 1 1 1 1 1

PM .. III • .. .. H h 11 H H H H
- 1 1 1 1 j "- 2. 2 2. '2 2L..

1 1 1 1 1 1 1 1 1 1 1 1

SATUR3AT A~ H h H 11 H H H H H H H H

..: 2 2 2. 2 2 2- '2 2 2 '2 5
1 1 1 1 1 1 1 1 2 1 1 2

PM ~ H H H H H H H H H H H
2 2 '2 2 2 2 - 3 2 '2 '2 2."1 1 1 2 1 1 1 1 1 1 1 1

SUNDAY AM H H H H H H H H H H H H

2 2. 2 2. "- 2 £ 2 2 2. '2 2
1 1 1 1 1 1 1 1 1 1 1 1

PM H h H H H H H H H H H H., 3 5 2 2 2. ~ 2. 2 '2 '2 2L

1 1 '2 1 1 1 1 1 1 1 1 1

====================================================:;=============

LOC,"TION CODES: ii=holl e w=.. ork

'" I CROE NVI RONM EN T CODES:
1 = .0 rk or 5 ,hoo l 2 = hOIl£' or other 3 = transport vehicle
4 = roads ice 5 :; outuoors 6 :; k;tchen

ACTIVITY lc.VElS: 1 :'[0,", 2=lIediulR 3:high
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ACTIVITY PATTERNS bY AliE-OCC"PAllOt. ~U86ROUP

,. -0 GROUP: 3-Sa 1 es _orlcers SUb6kOUP:2 f (T IN SUBGROUP:21
===============:=======================::===========================

OAY (jF TI!"!E lOCATION/MICRGENVIRONMENT/ACTIVITY-lEVEL BY HOUR
WEEK OF DAY 1 t. 3 it 5 6 7 6 9 10 11 12

--------------------------------------------------------------------
.EEKOAYS A~ H H H H h ti H H iIIl • III •

2 , 2 2 i 2. 2 .3 1 1 1 1
j 1 1 1 1 1 1 1 1 1 1 1

Pili! '" ~ .. • w .. h H H H H H
-, 1 1 1 1 3 i. 2 2 2. 2. 2L,

1 1 1 1 1 1 1 1 1 1 1 1

SATURDAY A"'l H h H ti H H H H H H H H

2 2 2 2. 2. 2. , 2. 2. .s 5 i.
1 1 1 1 1 1 1 1 1 2. 2. 1

PM H H H H H H H H H H H H

2 , 2. 2 2 2 , 3 2 2. 2 2
1 1 1 1 '1 1 1 1 1 1 1 1

SUNO,.y Af': H H H H H H H H H H H H
-, 2. 2. 2 t.: 2. i: , 2 2. 2. 2.L.

1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H H H H H H H

2 2. 5 2 2. 2. t.: 2- 2. 2. 2 2
1 1 1 2. 1 1 1 1 1 1 1 1

=====~=;====================================:===================:==

LOCATION CODES: h=holle "=work

MICROE~VIRONMEhT COD ES:
1 :; .orlc or schooL 2. = hOlle or othe r :3 - transport vehi~le

4 = roadsioe 5 = outdoors 6 = kitchen

ACTIVITY U:VELS: 1=lo. 2=.ediull 3=high
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ACTIIlIT" PATTEf<NS bY AbE-OCCliPAIIOr-t SUbGi<OUP

.-0 GkOlJP: 3--Sdl~s Ioorkers SUbGROUp:3 peT IN SUBGROUP: c;..
==========::===========;=============:===========:=============:====

OAY Of TI~E LOCATION/~ICRUE~VIRONMENT'4(TIVITY-lEVEL EY HOUR
Wl:.Et; OF DJlY 1 ,: ~ 4 5 6 7 c. 9 10 11 12...

--------------------------------------------------------------------
.. EEKI)AY~ Api ti h H H H H H H III .. ~ "t: " 2 2 , 2 ,

Co 4 4 5 4,
1 1 1 1 1 1 1 1 2 1 1 1

PM .. .. '" II ill H h H H H H H
i. 4 4 5 4 3 (; 2 2 ': 2 2
1 ~ 1 1 2 1 1 1 1 1 1 1

SATURDAY At>! H H H H H H H H H H H H

2 2- 2 2 i. , '- 2 2 3 2 2.
1 1 1 1 1 1 1 1 1 1 1 1

p~ H H H H H H H H H h H H
2 i. 2 2 2 2 ~

-. 2 2 2 2'", 1 1 2 1 1 1 1 1 2 1 1

SUNDAY A;-' H H h H H H H H H H H H

~ to 2 2 2 2 2. 2 2 2 2 4
1 1 1 1 1 1 1 1 1 1 1 1

PM Ii H H H H H H H H H H H

'2 2 i. 4 2. 2 ,;. 2. 2 l. 2 2
1 1 1 2 1 1 1 1 1 1 1 1

==================:==============:================:================
LOCATION CODES: ri=ho.e W=work

'" I CRCf NVl RONM EN T COD ES:
1 :: wO rk or schoo l '" = ho",e or other 3 '" transport vehicleL

4 :: roadsiae 5 = outdoors 6 = k.itchen

ACTIVITY L~VELS: 1=(" .. 2=.ediulD 3=high
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ACTIVIT,\, PATTERNS BY AGE-OCCuPATIOt-.l SUaGROUP

A-O GR f) ~P: 3--Salf=s workers SUtiGkQUp:4 peT IN SllB6RQUP: Cj

=========================-=======:========:==~=;====== ========:=====

DA't OF TIM E LOCATIQN/~ICROE~VIRONME~T/ACTIVITY-lEVEL BY HOUR
.. I::EIi\. CF DAY 1 ;. 3 It 5 6 7 b 9 10 11 12

--------------------------------------------------------------------
wEEKDAYS AM H H H H H H H H H If iii ~

2 2 Z '- 2 2 2 2 2 1 3 5
'1 1 1 1 1 1 1 1 1 1 1 2

P'" " • • ~ '" H tt Ii H H H H., 3 5 1 1 '2 i 2 '2 ;:: 2
..,

L. "1 1 , 1 1 1 '\ 1 1 1 1 1

SATUR:lAY Afill H H H H H Ii H H • lit iii ..
L. 2 2 2 2. 2 2 2 1 3 5 1
" 1 1 1 '1 1 1 1 1 1 '2 1•

PM k W 1M iii h Ii H H H H H H
2 ) 3 '1 ~ "- 5 c: 2 '2 '2 2- 1 '1 1 '1 1 &: 1 1 1 1 1..:

SUr-!)AY AM H H H H H H H H H H H H
- 2 2 2 2 2 - 2 t. 2 2'- '" c:
1 1 1 1 1 1 1 1 1 1 1 1

PM H H W ~ W Ii H H H H H H
2 3 5 '1 '2 - '2 2 2 (: 2~ '"

1 1 1 , 1 1 1 1 1 1 1 1

~=========:=================~===::;=====:===~::===================;

LOCA1ION CODES: i1=hoae ~=work

MICROENVIRONMENT CODES:
1 = ..ork or school 2 = hOlle or other :5 :: transport vehicle
4 = roadsiae 5 :: outdoors 6 ":: kite hen

ACTIVITY LEVELS: 1=lo\O 2=mediull 3=h'igh
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ACTl\IITY PATTERNS bY AbE-OCCUPATION SUE6ROUP

A-a GRCUP: 3--Sales .orkers SUbGKOUP:5 PCI IN SUBbROUP:i.2
=========:==::============;==================:=;=~==============:==~

DAY OF TIl'IlE LO(ATION/~ICRvEhVIRONMENT/A(TIVITY-lEVEL BY HOUR
wEEK Of DAY 1 2. 3 4 5 6 7 0 9 10 11 12

--------------------------------------------------------------------
lliEEKDAYS API H H H H h H h H H II Ii iii

-, 2 2 2- - 2 2 3 1 3 1.. Co £.

1 1 1 1 1 1 1 1 1 1 1 2

PM w • W \I .. ill h H H H H H
... .3 1 1 1 3 2 2. 2 2 2 2(.

1 1 1 1 1 .1 1 1 1 1 1 1

SATURDAY AX H H H H H H H H H H H H

2 2 2- £. - ~ 2 2 2. 5 -
"- Co '-
1 1 1 1 1 1 1 1 1 1 2 1

P~ H H H H H H H H H H H H

2 , 3 , 2. 2 , 2. 2 2. 2 2
1 1 1 1 1 1 1 1 2 1 1 1

SUNOAY Ar h H H H h H H H H H H H

2 2. 2. 2 2. 2 , 2- 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1

P~ H H H H H H H H H H H H

i 2 5 5 '- 2 , 2 2 '- 2 2
1 1 2 .3 , 1 1 1 1 1 1 1

~==============:==============:===============:=====;==============

LOt ATI ON CODES: h=ho.e \Ii .:wo r k

,HCRCENVII\ONMEhl CODES:
1 = Iolork or school 2 =: home or other 3 = transport v~hicle

" .: ro.dsiae 5 = outdoors 6 ::. kit~hen

ACTIVITY LEVELS: 1='0111 2=.ediull 3=h'igh
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ACTIVI1Y PATTEkNS ElY AGE-OCC\;PATIO~ suaGROUp

A-O Gf<O ,-P: 4-Cll"rical loiorkE'rs SUbGROUP:1 pel IN SU9GROUP:56
====::==::~;:::==========:======================;==========:========

O_V OF T11'1 E lOCATION/MICRCENVIRONMENT/ACTIVITY-LEVEL BY HOUR
\IIEEI< Of DAY 1 2 3 .. S 6 7 0 9 10 11 12

-------------------------------------------------------------------
wEEKDAYS AM H H H n H H H H .- W Ii lit

£ L to 2 2- i. 2 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1

PM ~ .. W \iii W H H H H H H H

1 1 1 1 1 3 2 i. 2 2 2
~

L

1 1 1 1 1 1 1 1 1 1 1 1

SATUl(OAY AM H H H H H H t1 h H H H H.,
2 2 2 2 2 2 2 2 ~ 4 20-

i 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H H H ti H H H

2 2 2 5 2 2 2. i. 2 2 2 2
1 1 2 2 1 1 1 1 1 1 1 1

SUNCAY AM H Ii H H H H H H H H H H.,
L 2 2 2 2 ~ 2 2 2 2 3_.

1 1 1 1 1 1 1 1 1 1 1 1

PP'1 H H H H H H H h H Ii H H.,
2 5 2 2 2 2 2 2 2 2 2L.

1 1 2 1 1 1 1 2 1 1 1 1

=================================================:===:=::==========
LOCftlION [uDES: h=holle w=work

MICR~ENVIRONMENT COD ES:
1 = .. 0 rk or school 2 = hOllle or othe r 3 = transport vehicle
4 = roadsioe 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=.ediull 3=high
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ACTII/ITY PATTEkNS BY AbE-OlCuPATIOIt SUbGkOUP

A-O GKOUP: 4-- Cl e ric a l .. o,.keF's SUbbkOUP:2 I-C1 IN SUBGROUP:~~

====================================================================
",AT OF lIME lOCATIC~/MI(ROE~VIRuNMENTJACTIVITY-LEVElBY HOUR
~I:Ek OF DAY 1 2. 3 4 5 6 7 8 9 10 11 12

--------------------------------------------------------------------
.EEkDAYS A/II H H H 11 11 t1 11 H " .. lit W..,

2 2. 2 2 2. 2 3 1 1 1 1L.

1 1 1 1 1 1 1 1 1 1 1 1

PM t. III .. • " III H H H H H H
~ 1 1 1 1 3 , ~ 2 2 2.... , Co

1 1 1 1 1 1 1 1 1 1 1 1

SA1UROAY Aro; H H H H 11 H H H H H H H

t. 2. 2. 2 2. 2. , (. 2 2 5 Z
1 1 1 1 1 1 1 1 1 2. 2 1

PM H H H H H H h H H H H H

2. 2 2 2- , 2 2. 2. 3 2 2 2
1 1 1 2 1 1 1 1 1 1 1 1

SUNDAY AM H H H H H tI H H H H H H
.., 2 2 2. 2. 2. 2. 2. 2. , 3 2.L

1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H H H H H H H

2 2 2. 2 S 4 2. 2 2. 2- 2. 2.
1 1 1 1 .3 L: 1 1 1 1 1 1

======================================~=:===========;==============

lOtAIIO~ CODES: H=hollle \I=~o,.k

!'IItROENVIRON'HNT CODES:
1 = wO rk or schoo l 2 = hOme or other 3 = transport vehicle
4 = roadsiae ~ : outdoors 6 : kitc.hen

ACTIVITY l~VElS: 1=low 2=aediull 3=high
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ACTI~IIY PATTER~S BY AuE-OCCuPATIOll SUBGROUP

A-O GROLJP: 4 -- ( l e r ; cal workers S Uc:: GROUP:.3 pel IN SUBGROUP: S

=:==================================================================
vA Y Gf 11M E LO(ATI0N/MI(ROENVl~uNMENT'ACTIVlTY-lEVEl &y HOUR

WEEk Cf DAY 1 2. :3 't 5 6 7 3 9 10 11 12

-----------------------~--------------------------------------------

.EEI<DAYS AM -. III H H H H H H H H H H
i 1 ~

2 2. 2 2 2 ~

£ ,
"- '- '-

1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H II; w .. II W • W W
..,

~ 2. 3 2- 1 1 1 1 1 1 1t.

1 1 1 1 1 1 1 1 1 1 1 1

SATURDAY M" H H H H H H H H H H H H
£: 2. ~ 2 2 2. '- 2 2 2. 2. 2.
... 1 1 1 1 1 1 1 1 1 2. 1•

PM M H H H H H H H H H H H

'" 0;; 2 2. 3 4 2. - 2. 2 2. 2.L. J
,., 2. 1 1 1 2. 1 1 1 1 1 1

SUNt;AY AP" H H H H H H h H H H H H
- 2 2. 2. 2. 2 2. 2. 2 2. 2.t: ,
1 1 1 1 1 1 1 1 1 1 1 1

P~ Ii H H H H H H H H H H H
~ 2. 5 5 2 2. 2. 2. 2 2 2. -... '-
1 1 3 2. 1 1 1 1 1 t. 1 1

===================================================================
LOCATION CODES: H=holle w="ork

/IUCROENVIRONfIlFNT CODES:
1 :: "'0 rk or schoc.l £ = hOllle or other :3 = transport vehicle
4 = rOildside 5 = out doo rs 6 ': kitchen

ACTIVITY LEVELS: 1=low 2::lIlediulI 3=high
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AClhI1Y PATTE~NS bY AGE-OCCuPATION SUbGROUP

11.-0 Gf<OUP: 4-- Cl e ric a l .0 rk ers SUbGkOUP:4 PCT IN SUBGROUP: I,

===================:=:===::========;=~===========:====~;;===========

DA Y OF 1 I l' E lOCATION/MICROENVIRONMENT/ACTIVITY-lEVEL BY HOUR
wE:EK Of D" Y 1 ~ 3 4 5 6 7 C. 9 10 11 12

--------------------------------------------------------------------
.EEkDAYS Alii ~ III .. H H H H H H h H H

1 1 3 " 2 2 2 2 2 Z ..., ,
1 1 1 1 1 1 1 1 1 1 1 1

PpIj H H H H H ..
'" • W Ii \I II

4 2 2 3 1 1 1 1 1 1 1, 2 2 1 1 1 1 1 1 1 1 1

SATUIiDAY A1t H H H rI H H h H H H H H
- 2 2 l £ 2 4:: 2 2 L 2 2
1 1 1 1 1 1 1 - 1 1 1 1L

p,..
H H H H H H H H H h H H
- 3 " 2 2 2 - - 2 - ... 2l- I- L , ,
1 1 2 1 1 1 1 1 1 1 1 1

SUNDAY A~ H H H H H H H H H H H H

2 2 2 2 2
- ..,

2 2 2 ~,;. l- I-

1 1 1 1 1 1 1 1 1 1 1 1

P1'! H H H H H H H H H H H H
... 2 5 2 5 2 I:. 2 2 2 2 Z, 1 3 2 1 1 1 1 1 1 1 1

================~===============;=========;=:=~====================

LOCA1ION CODES: H=hoae w=work

MIe ROE NVI ROHM EN T COD E S:

1 = .0 rk or schoo l 2 :: hOllle or othf'r 3 = transport vehicle
4 .: roadside 5 = outaoors 6 :: kitchen

ACTIVITY lEVELS: l=luw 2=lIediuIG 3=high
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ACTIVITY PATTERNS bY AbE-OCClJPATIOh SUbGROUP

A-O G1\0 i..P: 4 -- Cl E" ric a l workers SUb GkOUP: 5 PCT IN SUB&ROUP: 1
=====================;============;:=======~========================

DAY OF TIJflE lOCATION/MICROENVIRGNMENT'~CTIVITY-lEVEL BY HOU~

.lEI< OF D~Y " c. 3 ) 6 7 " 9 10 11 12• 't

--------------------------------------------------------------------
wEEKDAYS A,.. H H H H H H H H H " "- It

..,
2. 2- ~ 2 1 3 .. 4 4I: "- '-

1 1 1 1 1 1 1 1 1 2 ... Z(.

PM ... • • .. .. h H H H H H h

3 it 4 1 2 i.:. 2. 2 2 - 2'-
1 1 2 1 1 1 1 1 1 1 1 1

SATUkOAY At" H H H H H H H H H H H H
.- 2. 2 £: 2 2 L 2 ... 5 2.l '- ,.. 1 1 1 1 1 1 1 1 '- 2 1I

Flf: H H H H H H H H H H H H
.. , 2 2 2 2 3 It 2 , 2 ,
1 1 1 1 1 1 1 2 1 1 1 1

SUN~AY A'f: H H H H H H H H H H H H
~ 2. 2 2 - 2 2 ~ 2 2 2 2... ,
1 1 1 1 1 1 1 1 1 1 1 1

PM H H Ii Ii H H H H H H H H

to 2 2 2 5 2 ~ 2 2 2 2 2
1 1 2. 1

...,
1 1 1 1 1 1 1,

===========================::=========:==============:=============

LOCATION CODES: H=hollle W=work

KI(ROENVIRONMENT CO DES:
1 ::. .. 0 rk or school 2 = home or othe r 3 =- transport vehicle

" = rOadside 5 = outdoors 6 = kitchen

ACTIVITY U:VELS: 1=lcw 2=raeciulil 3::.high
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ACTIvITy PATTl:iWS bY AGE-OCC"PATIO"- SUbGiiOUP

A-a Gk('uP: .. -- ( l e ric a l ...orker~ SUb6i\OUP:6 peT IN S U86ROUP: It
===============================:=========:=============:============

&JAY Of TI~E LOCATION/MICROENVIRONMENT/ACTIVITY-lEVEL BY HOUR
WEEK OF OA~ 1 L • 4 [" 6 7 " 9 10 11 1,oJ .J

--------------------------------------------------------------------
.EEkDAYS AM H H H H H H h H v- II Iii •

(. , £. 2 2 2 2 ~ 1 3 4 1
1 1 1 1 1 1 1 1 1 1 1 1

P" \ow • • II I. rl H H H H H H

- 3 4 1 1 2 2 2 2 2 2 2
1 1 2 1 1 1 1 1 1 1 1 1

SATURDAY Ah H H H h H h H H H H H H
"") 2 2. "

, 2 '- 2 2 5 5 £.~

1 1 1 1 1 1 1 1 1 2 2 1

FPI H H H H H H H H H H H H

2 ;. , 3 it 2. ~ '" 2. 2 2 2.
1 1 1 1 2 1 1 1 1 - 1 1'"

~UNDAT AI'-. H H H H H H H H H H H H

2 2 2. 2. '- 2. 2 2. 5 5 2 ,
1 1 1 1 1 1 1 1 2 1 1 1

PM H H H H H H h H H H H H
2. 2 2 2. ) 2 2 2 2. 2 2

1 1 1 1 i. 2 1 1 1 1 1 1

===========:=============:=========================================
LaC A1I ON CODES: H=hollE' W=work

~ICR CiENVIRON~ENT CODES:
1 :: 1110 ric or school 2 = ho.~ or othe r 3 = transport vehicle
4 :: roads ioe ~ = outdoors 6 = kit~hen

ACTIVI1Y LEVELS: 1=l(.\04 2=lIediua 3=high
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ACTIIJI1Y PATTEI;NS bY Auf-OCCLJPATIO~ SUbGROUP

/..-0 (.k GliP: ~--(ra1ts/llen & Foremen SUtHkOUP :.1 PCT lf~ SUBGROUP:SG
===:===============================================::;:~=========:=:

DAY OF THE lGCATION/MICROENVIRuNMENTJACTIVITY-LfVEL EY HOUR
>JEEr. Of [,AY 1 L 3 / 5 6 7 " 9 1L 11 12"i

--------------------------------------------------------------------
.EEKDAYS JM H H Ii H H 11 Ii • .. .. IJ Ii

2. .... 2 2 .- 1 1 1 1 1.: '- '- c.
1 1 1 1 1 1 1 1 2- 2. 3 1

PM .. .. • • h H Ii Ii H H H H
1 1 1 1 3 2 2. ~ 2. t: 2 c.
? 1 2. 1 1 1 1 1 1 1 1 1

SATUkDAY AN H H H H H H H H ti t; H H
C. 2. c. '- ~ 2. i 2. 2. 2- 2. 2.
1 1 1 1 1 1 1 1 1 1 1 1

fM H H H H H H H Ii H Ii H h

2. ~ 5 2. 2 t. 3 2. 2 2 2., 1 2. 2. 1 1 1 1 1 1 1 1

SUNDt>V A~ H H H H H H H H H Ii H H

2 2 2 2 (: 2 (. 2 2. 2. 2 2.
1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H H H H H H H

.: i. ~ 2- 2 2 4 2. 2. 2 2 "1 1 2 2- 1 1 1 1 1 1 2 1

=================:=====================:=====:================:====
LOCA1ION CODES: H=home W=work

MICROEhVIRON~ENT CODES:
1 = .. ork or sdlool , = hOllle or other 3 :::: transport vehicle
~ = roadside 5 = out doo rs 6 :::: kitthen

ACTIVITY LeVELS: 1=lolll 2=/IlediuM 3=high
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ACTIVITY PATTERNS bY AGE-OCCLJPATION SUe GROUP

~-O GROLP: 5 -- era f t Sill e n ~ Fore-Iften SUbGhOUp:2 .. C1 l~ SlJeGROUP:2.4
~:==============================================================:===

liAY OF lIft.E LOCATIOh/MICROENVIRONMENT,A(TIVITY-lE~ElBY HOUR
'",EEK Of DAY 1 2 3 " 5 6 7 0 9 lu 11 12

--------------------------------------------------------------------
lIEEKCi~YS AM H H H H H H H II. W - W •~

2 2 2 2 2 3 1 1 1 1 1.:., 1 1 1 1 1 1 1 1 2. 2 1

Pt ,-
ili \it ., ill Ie j(. K K K K K-.

1 1 1 1 3 2 2. 2- 2- " 2. "1 2 2 1 1 1 1 1 1 1 1 1

SATURDAY Af'~ H H H H H H h H H H H H

"' 2. 2. 2 2. 2 ~ 2 2 3 4 2.'-
1 1 1 1 1 1 1 2. 1 1 2 1

PP'! H H H h H H H H H H H H

L 2. 2 5 2. 2 i 2 2 , 2. 2
1 1 1 l. 1 1 1 1 1 1 1 1

SUNDAY AM H H H H H H H H H H H H
- 2 2 2 " 2. 2. -, 3 2. 2 2.~ ...
1 1 1 1 1 1 1 1 1 1 1 1

pfll' H H H H H H H H H H H H
-, 2. 2 5 2. 2 , 2 2. 2. 2. 2.
1 1 2 2 1 1 1 1 1 1 1 1

==============================================:===============:====

LOCATION CODES: H=holle .=work

"'I(ROENWl~ON"'ENT CODES:
1 = .ork or S choc l ·2 = hOlle or other 3 = t ron spo rt vehicle
4 = rOclds ide 5 :: uutdoors 6 = kitchen

ACTIVITY LEVELS: 1=lo,", 2::m~diull 3=high
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ACTIVI1Y PATTERNS bY AIJE-OCCLPATIO,... SUbGRUUP

A-O G.... OlJP: )--CraftsDlen b Fort:lllen SUbGi(OUP:~ pel IN SU8GROUP:l0
====================================================================

£,AY OF 11"'[ lOCATION/MICRCENVIRONMENTiACTIVITY-LEVEl BY HOUR
wEEK OF I) .&. Y 1 ~ :3 4 5 6 7 ('; 9 10 11 12

--------------------------------------------------------------------
.EE~DAYS A'" k H H H H Ii H H H H H H

1 2. 2 2 - 2 2. - 2 2~ , '- ,
1 1 1 1 1 1 1 1 1 1 1 1

p~ H H H H ~ W • !of ~ iii \M ~

'I t. 2 1 1 1 1 1 1 1 1~

1 1 1 1 1 1 2 2 3 1 2 1

SATUJi.OAY Aft' H H H H H H H H H H H H
2 2 £. 2 £ 2 2 2. 2 '- 2 ", 1 1 1 1 1 1 1 1 1 2 1

p~ H H H 1-1 H H H H H H H H
2 S 2. 2 2 3 ~ ~ 2 2 2 '-
1 2 2 1 1 1 1 1 1 1 1 1

SUNDAY AM H H H H H H H H H H H H, 2 2 2 2 2 2 2 2. 2 £.

1 1 1 1 1 1 1 1 1 1 1 1

PM Ii H H H H H h H .H H H H

2 , It , 2 , 2- " 2 2. "2 2
1 1 2 1 1 2 1 1 1 1 1 1

:=============~=;:==============~=-=======:=;==:=======:========:==

lOCA1ION CODES: H=holDe W=work

~ICRtEN'JlRONM ENT CO 0 E S :
1 :: .orlt or school 2 = hOlle or othe r 3 = transport vehicle
4 = rOods idl" c: = outdoors 6 = kitchenJ

ACTIVITY lEVELS: 1=l-.J 1ol 2::.mediu/II 3=h igh
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ACTIVITY PATTEkNS tY A"E-OCCuPATION SUBGROUP

A-O GI\OUP: 5--Craftsmen &. Foremen SUdGROUP:4 peT IN SUBGROUP: 2
=========:===============:=========:=========================:=====:

DAY OF Tl~E lOCATIONJMICROE~VIRONMENT'ACTIVITY-LEVEL BY HOUR
WEEK OF DAY 1 - 3 5 b 7 b 9 1G 11 12L ..

--------------------------------------------------------------------
.EEKDAlS f.,'" W • II 'II .. if lit H H H H H

1 1 1 1 1 1 1 L. 2 2 2 ;2

1 2 3 1 2 1 1 1 1 1 1 1

PM h H h h h H h h H H H ""
... t. 2 3 ~ 2 ;: £. 2 2 2 1
1 1 1 1 1 1 1 1 1 1 1 1

SATUf<DAY AP H H H H H H H h H H H H
L 2 2 2 2 2 j:: 2 2 5 2 2
1 1 1 1 1 1 1 1 1 to 1 1

pfrl !1 h H h H H H H H H H H
2 5 2 2 2 2- - 3 2 - 2 2L L

1 2 1 1 1 2 1 1 1 1 1 1

SUNDAY AfIJ. H h H h H h h H H h H H
'2 ~ 2 2 2 2 2 2 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1

f'flI H H Ii H H H h H H h H H
L 2 1 5 2 2 t. £ 2 2 2 2
1 1 1 2 1 1 1 1 1 1 1 1

============================================:======================

LOCATION CODES: H=home W=work

14ICROENVIRON.. ENT COD 1:. S:
1 = work or school i:. = hOlle or other :3 = transport vehicle
4 = roads iae 5 = out doo rs 6 = kit"hen

ACTIVITY LEVELS: 1=lO14 2=.ediu/II 3=-high
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ACTIVITY PATTERNS BY AbE-OCCuPATION SU~GkOUP

A-a GROLP: S-- ( r aft Slit> n & Foremen SUbGkOUP:~ peT IN SUBbROUP: 4

===========================:========================================
D'" OF 1I 1', E lOCATlaN/MICRvENVIRONMENT'ACTlVlT~-lEVEL BY HOUR
~EEK Of DAY .. - 3 5 6 7 1::1 9 10 11 12I " "--------------------------------------------------------------------

.. EEK[;A'lS AM H H tl H tl H H h W .. W II
..., - 2 2 2. 2 3 5 S 4 5,;. L L

1 1 1 1 1 1 1 1 2 3 2 1

PIi'l \., • w • W h h h H H H H
2 1 5 ~ 5 2 2 - £ , 2 2a.:
1 1 2 3 1 1 1 1 1 1 1 1

SATUi<DAI A ~, H H H H H H H H H h H H

c: 2 2 2 ~ 2 , L 2 2: 4 2-
1 1 1 1 1 1 1 1 1 1 2. 1

PM H H H H H H tl H H H H ti

"" 2 5 2 2 l 2 'I: 2. 2 2 2'- ....
1 1 2 1 1 1 1 1 2. 1 1 1

SUNnilY A~: H h H H H H H h H h H H
-:> 2 2 2 2. t: 2. 2 2 2. 2 2....
1 1 1 1 1 1 1 1 1 1 1 1

PM ~ H H H H H Ii h H H H H
- 2. 5 3 £. 2 2 2 2. 2 2 2'-

1 1 2 1 1 1 £. 1 1 1 1 1

===========:======================:================================
LOCATION CODES: H=hollle W=work

MICROEhVIRONMENT COD ES :
1 :; work or school 2 = home or other 3 = transport vehicle
4 = ro.ds ioe 5 = outdoors 6 :. kitchen

ACTIVllY LEVELS: l=lo,," 2=lIIediulI 3:.high
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ACTIvITY PATTERNS BY A\JE-OCCuPAIIO~ SUElGROUP

A-a (;J(Ol;P: ) -- era t t S 1ft e n g For~ men S lIL G" aUP: 6 PCl IN SUBGROUP:10
=;===========:=;=~=============;=====:==============================

DAY OF 1 If<. E lCCATION/MICROENVIRON~ENTJA(TIVITY-L~VEl BY HOUR
~EEK Of DA~ 1 £. 3 It 5 6 7 /:) 9 10 11 12

--------------------------------------------------------------------
.. i:EkLAYS Afoi ~ h H H H H tl h III lit W ~

'") 2 2 i 2 2 2 3 1 1 5 1L

1 1 1 1 1 1 1 1 1 " 3 1

f'1'l lit
,

W .. ill H H H H H H H.-.
1 5 5 1 1 2 ~ 2. 2 £. 2 ,
1 2 :> t:. 1 1 1 1 1 1 1 1

SATUROAY At H H h H H H H H H H H H
..... ..,

2. 2. 2. , ~ i :2 3 4 2L ,
1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H H H H h H H

"- 2 5 2. 2. 2. i " 2 ~ 2 2."1 1 3 1 1 1 1 £. 1 1 1 1

SUNDIY A" H H H ti h H H h H h H H

2- 2. 2. 2 2 2 , 2. 2 i. 3 :2
1 1 1 1 1 1 1 1 1 1 1 1

fM H H H H H H H H H H H H..,
2 2 5 At 2. C: 3 2. 2. 2 2(., 1 1 2 2. 1 1 1 1 1 1 1

~===;=:=================;=========~================================

lOCATION CODES: H=holfte W=work

MICRClEN\llRON ... ENT CODc.S:
1 = .. 0 rk or school £. = hOlle or other 3 = transport vehicle!'
4 = roads ioe 5 = outooors 6 = leite-hen

ACTl\tITY LEVELS: 1=lv" 2=D1ediu. 3=high
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ACTI\iIl~ PATTERNS bY AGE-OCCuPA1IOh SUE GROUP

A-O Gf.-OUP: 0--0p ~ rat i v ~ s 6.Laborers SUbGI\OUP:1 P (1 IN SUBl;IROUP:39
====================================================================

DAY LF lIpolE LOCATION/MICROENVIRON~ENTJACTIVITY-lEVEl BY HOUk
\WEEK OF [) '" 1 2 3 ... 5 6 7 l:> 9 10 11 12

--------------------------------------------------------------------
.EEKDAYS AM H i1 H Ii H H Ii • w '" III •

L.. 2 2 ~ " 2 " 1 1 1 1 1
1 1 1 1 1 1 1 1 2 1 2 1

p,.. \i;' III iii III H H H H H H H H

1 1 1 1 :5 2 -
~ L 2 2t. '-

1 2 4: 1 1 1 1 1 1 1 1 1

SATUf\OAY AI': H H H H H H H H H Ii H H
(- 2 2 2- " i i. 2 2 2 ~'- £

1 1 1 1 1 1 1 1 1 2 1 1

p~ !i H H H H H h h H Ii H H
"

3 4 ~ t.. 2 2 2 2 (. 2'- '-
1 1 1 2 1 1 1 1 1 i 1 1

SUNDAY Ar~ H H H H H H Ii H H H H H
L 2 2 2 2 2. 2 2 2 2 3 2
t 1 1 1 1 1 1 1 1 1 1 1

/'"'

\
pfll' H H H H H H H H H H H H

2 ~ 5 2 2 l. 2 2 2 2 "'." '- '-
1 2 1 1 1 2 1 1 1 1 1 1

================::============:===============================~:===

LOCATION CODES: H=hollle k=work

MICROEN~IRONMENT CO 0 ES :
1 = ,"0 rk or schoo l 2 = hOIlE." or ot h~ r :3 ;: transport vehicle
4 = ..o.dside 5 = outdoors 6 = kitchen

ACTIVITY LEVEL:): l=l"w 2=mediulII 3=high
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ACTIVITY PATTE"NS 8Y AGE-OCCuPATIO,.. SUbGROUP

A-O GROUP: t--'l~erat i ves ilol.borers SUb(;f(OlJP:2 PCl IN S~BGROUP: 1 0

================:==========:=================::==:=============:====
1IA Y OF 11l"£ LOCAl10N/~ICRvEWVlRuNMEhT/ACTlVlTY-LEVElBY HOUk

WI:Ek CF DAY 1 , 3 " S 6 7 0 9 10 11 12
--------------------------------------------------------------------
~EEI(DAYS At'! H H H H H H h III III IIa W -.

... 2 2 2 2 2 3 1 1 1 1 1'-
1 1 1 1 1 1 1 1 2

.., 1 1L

p~
,

H H'If' W -. • • H H H H tI
1 1 1 1 3 4 ;. -, 2 2 "" 2, to
- 1 1 1 1 1 1 1 1 1 1"- "

SATURDAY A,., H H H H H H H H H H H H

.: 2 2 2 2 2 ... 2 2 3 2 2, 1 1 1 1 1 1 1 1 1 2 1

P~ H H H H H H H H H h H H
,.

2 5 2 2 i:. 2 2 2 2'- t. "1 1 ;) 1 1 1 1 1 1 1 1 1

SUp.,OAY M i-l h h H H H H H H H H H

-- t: 2 2 £ 2 2 3 2 2 i:... ...
1 1 1 1 1 1 1 1 1 1 1 1

PPI H H H H H H H H H H H H
2 2 2 5 2 2 2 2 2 i. 2 2
1 1 2 2 1 2 1 1 1 1 1 1

======================================:============================

LOCA1ION CODES: h=hoQl e w=work

MICR OE hVIR OHM EN T CO DES:
1 =- .. 0 rk or 5 choo l 2 = hOIllE" or other .., = transport vehicle..
4 = rOildsiae 5 = uutdoors 6 = kitchen

ACTI\lITY LEVELS: 1=low 2=llediull 3=high
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ACIIVIIY P~lTEl\NS bY Al;iE-OCCLJPATION SU8GWOUP

A-O GkOuP: u--Cperativt"s ~laborers SUbGkOUP:3' PCl IN SUBGROUP: !.
======:==================:==========================================

DAY C.F TIME LOCATIO~'~ICROEN~I~0N~ENIJACTIVITY-lE~ELBY HOUR
-.E.Ej(. OF DAY 1 t: 3 it 5 6 7 0 9 1~ 11 12

--------------------------------------------------------------------
.EEKD4YS AP", ,.

H H H H Ii h H H H H H...
1 to 2 2 2 2 2 2 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1

PM H h H Ii .. Ii lit W W • W '""2 2 3 2 1 1 1 1 1 1 1 1
1 1 1 1 1 2 1 2 1 2 2 1

SATURDAY Mi H H H H H H tt H H H H H
2 2 2 2 2 2 L (; i:. 2 "''- "1 1 1 1 1 1 1 1 1 2 1 1

PM tI H H H ti H H H H H H H.,
2 5 2 .3 4 2 - 2 2 2 2• ,

1 1 2 1 1 1 1 1 1 1 1 1

SUkD~Y AI"t H H H H H H H H H H H H
(. 2 2 2 2 2 ~ 2 2 3 2 ~

1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H H H H H H H
)

~ 5 2 ~ 4 2 2 2 2 2 2L.., 1 1 1 , 2 1 1 1- 1 1 1

=========================:====================:=============;======

LOCATICN CODES: n=holle W=work

MICRvENVIRONMEkT CODE.S:
1 .: .. 0 rk or school to :: nOllie or othE'r 3 = transport vehicle
4 :: rOodsiae 5 = uutocors 6 = kitchen

ACTIVITY LEVELS: 1=lolll 2 ::III~ (2 lUll 3=hlgh
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ACT1VI1Y PATTERNS hV AGE.-OCCuPATION SU~GkOUP

A-O Gf;OlP: 0-- Op ~ rat i v e s 6olabor~rs SUbGkOUP:4 peT IN SUBbROUP: 3
=============:=:===:===:=:=====================:=:==================

DAl Of TIME LOCATION/MICROENVIRONMENT/~CTIVITY-lEVEl BY HOUR
iJEEK Of DA'f 1 2-

.,
5 6 7 t 9 10 11 12-' Of

--------------------------------------------------------------------
wEEKDAYS A~ .. .. 1II 'II " '. .. H H H H H

1 1 1 1 1 1 1 "' 2 " 2 2.(..

1 2 1 1 I. 2 1 1 1 1 1 1

PI¥. '" H H H H H H H H H H 11
~ 3 2 2. - 2 2 ~ 2 14- L

1 1 1 1 1 1 1 1 1 1 1 1

SATUf\DAY A j. H H H H H H H H H H H H

~ 2 2. t. 2 (: , 2 2 3 4 (;

1 1 1 1 1 1 1 1 1 1 2 1

P~ H H H H H H H H H H H H

2 5 3 c:. Z 2 2- - 2 Z 2 2(..

1 1 1 2 2 1 1 1 1 1 1 1

SUilDAY AfI' H H H H H H H H H H H H

L 2. 2 2 2 '- .: .: 2 " 4 2
1 1 1 1 1 1 1 1 1 1 1 1

PM Ii H H H H H H H H H H H

2. 5 5 2. 2 2 2 (.. 2. 2 2 2.
1 3 1 1 1 1 1 1 1 1 1 1

======================================~============================

LOCATION CODES: h=ho.e w=work

~ICR OENYl RONM ENT CODES:
1 = work or school 2. ::. home or othe r 3 = transport Yehic~e

4 = roadsil:e 5 = out rioo rs t.. = kitchen

ACTIVITY LEVELS: 1=low 2=.. edium 3=high

D-32



ACTIVITY PATTEi<NS bY A..,E-O((LJPATIOt-. ~Ut:GROUP

/.-0 GkOUP: e--operatives f:.l .. borers SUb&f.(OUP:5 FCT l~ SUElbROUP:1~

===~===========::================:=;============::===: ==============

~A y OF TIME lOCATION/MICRO[N~lnONMENT/A~TIVITY-LEVELBY HCUR
.EE ... GF u,.~ 1 '- 3 4 5 6 1 t 9 10 11 12

--------------------------------------------------------------------
.EEKDAYS A~ H Ii H H H H H H W ~ W •

L- '- 2 2. 2 2. 2. 2. 1 5 4 5
1 1 1 1 1 1 1 1 1 ~ 2 2..

PM • .. Iii ~ ~ H H 11 H H H H

2 oJ 1 ~ 5 2 ~ '" 2 2. 2. '-
1 .3 2. i:. 1 1 1 1 1 1 1 1

SATUROAY Ai." H h H H H H tt H H H H H
)

'- 2 2. 2. 2. 2 (: 2 :3 2. 2..
1 1 1 1 1 1 1 '" 1 1 1 1

PflI Ii h li H H H H 11 H H H H
~ 2. 2 2. 5 4 2. 2. - 2. 2. 2L ,
1 1 1 1 2 1 1 1 1 1 1 1

.• UN 0 AY Ali. H li H h H H H H H H H H
2 , 2. 2. 2. 2. 2 2. 2 2. 2 2.
1 1 1 1 1 1 1 1 1 1 , 1

PF. Ii H H H H H H H H H H H
J 2 5 5 , 2. " 2. 3 2 2 2.
1 1 1 2. 1 1 1 1 i 1 1 1

===========:============::=========================================

LOCATION CODES: h=ho.t> W=work

MICROENVIRON~ENT CO DES:
1 = wO rk or school 2. :. home or othe-r 3 = transport vehicle
4 = ..oads ide 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=mediulIl 3=high
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ACTIVITY PATTEkNS bY Au~-OC(lJPATIO~ SUi:lGROUP

A-O ERnup: b--Ope rat i ves &lab 0 re r s SUboi(OUP:6 foCi I~ SUBGROUp:16
=:::=========:===;=====================:===:========================

DAY OF lItH LOCATION/MICROENVIRONMENT/ACTIVITY-lEVEl 6Y HOUR
.I::.EI( Of DAY 1 2 .3 .. 5 6 7 0 9 10 11 12

--------------------------------------------------------------------
.. EEKDAYS A'" H 11 H H H H III it • II W ..

2 , 2. 2 , 2 3 3 3 3 4 2
1 1 1 1 1 1 1 1 1 1 2 1

PM .., .- .. • iii t1 11 H H H Ii H

.~ ~ 2. .3 3 2 i. ~
-. 2 2 c:t..

1 1 1 1 1 1 1 1 1 1 1 1

SATURDAY A~ H 11 h H H H H H h H H H
2 2. ~ 2- - 2 2. 2 2'" (. '- ,
1 1 1 1 1 1 1 1 1 1 2 1

F'~ H H H H H to: H H h H H H

2 2 5 2. 2.
..,

4 2 2. (: 2(. '"1 1 2. 1 1 1 1 2. 1 1 1 1

SUNDAY A~ H H H H t1 H 11 h H H H H

2 2. 2. 2. 2- 2 2 2
..,

2. 3 2{.

1 1 1 1 1 1 1 1 1 1 1 1

PM Ii H H H H H H h H H H H
2 2 2 2. 5 2 2- , 2 ~ 2. 2-
1 1 1 1 2- 1 1 1 1 2. 1 1

:===============================::====~=:=;=========== =============

LOCATION CODES: l1=hOIll e lI=work

~lCROEN~1RONMENT COO E S :
1 = .. 0 rk or 5 choo l 2 :. hORle or other 3 = transport vehicle
it = roadsiae 5 = outdoors 6 = kit~hen

ACTIVITY LEVELS: 1=lo," Z=lIlediulI 3=high
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ACTIVITY PATIEI<NS bY AuE-OCCL.PATIOl'o SUoGkOUP

"'-0 GJ\OlJP: 8--Service s:. House ho ld SUbG"OUP:l PCT IN SU8bROUp:36
::=:===================================~===================:========

DA Y (IF U", E lOCATION/~ICRCENVl~ONMENT/ACTlVllY-lEVEL BY HOUR
ilIIEEir.. Of DAY 1 2 3 .. 5 6 7 G 9 lG 11 1,

--------------------------------------------------------------------
"EEKOAYS AM H H H H H H H H ~ • ~ w

'- ~ 2 2 2 2 2 3 1 1 1 1
1 1 1 1 1 1 1 1 1 2 2 1

F'~ • 1M • '" W H H H H H H H
1 1 1 1 2 - 2 £ 2 2.: , '-

1 2 1 l 1 1 1 1 1 1 1 1

SATUR!)AY At' H H H H H t1 H t1 H h H H
2 ~ 2 - 2 ':. 2 2 5 5 2~ i

1 1 1 1 1 1 1 1 1 :3 2 1

PM ~ H H H H H H H H H H H
3 2 2 2 £ 2 2 2 .. 2(. Co

1 1 1 1 1 1 1 1 2 1 1 1

SUhDAY At' H H H H h H k H H H H H
... 2 2 , (: 2 2- 2 2 3 2 2L

1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H H H H H H H., 2 2 5 4 2 (: £ 2 l 2 2L

1 1 1 2 i 1 1 1 1 1 1 1

===================================================================

lOCA1ION CODES: H=home w=work

~ICROEh~IRONMENT CODES:
1 ::. .0 rk or 5 choo l ;: :: hOllle or other 3 = transport vehicle.. ::. roadside ~ :: out doo rs 6 = kitc.hen

ACT I VI TY lI::VElS: 1::low 2=lIIediuli 3::hlgh
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ACT 1\11 T'f PATTEkNS BY AGE-OCCUPATION SUi;GROUP

A-O GF<~"UP: o--serlf;ce ~ Househo ld SUcGkOUP:2 peT Hi SUBbROUP:17
=======;=======:========:=~;=;=:======::==:==;===========::=========

(jAY OF TlillE lOCATIO~/MICROENVIRON"ENTJACTIVIT~-LEVELsy HOUR
WI:.EII. Of (;AY 1 (. 'l

~ 5 6 7 0 9 1L 11 12J

--------------------------------------------------------------------
"EEKDAYS Aft. H H H H H H h H ill -. W 'Ii

i 2 2 2 2 2 3 1 1 1 1
1 1 1 1 1 1 1 1 2 1 2 1

PM III '"
.. .. .. W H H tt H H H

2 1 1 1 1 ,) (. 2 2 (. 2 2
1 1 2 £ 1 1 1 1 1 1 1 1

SATUhOAY A'" H H H H H H tt H H H H H
... 2 2 2 2 2 i. 2 2 2 5 5
1 1 1 1 1 1 1 1 1 1 2 1

Pili H H H H H H h h H H H H
;: 2 2 2 2 2 ~ 2 3 (. 2 (.

1 1 1 1 2 2 1 1 1 1 1 1

SUl'tDAY Ar. H H H H H H H H H H H H
2 2 2 2 2 2 (. 2 2 (. '% ,

J

1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H H H H H H H
-; 2 2 5 i:; 2 2 ~ 2 - 2 2L

1 1 1 3 1 1 1 1 1 (: 1 1

====:===========:==================================================

LOCATION CODES~ H=holle w=work

MICt<OEI'4VIRONMEhT COD ES:
1 = ..ork or 5 choo l 2 = hallie or other 'l' = transport vehicleoJ

4 = roads ide 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=llediull 3=high
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ACTIVITY PATTERNS bY AGE-OCCuPATION SUbGROUP

~-O GftOlJP: e--Se r \I i c t' f. Household SUbGriOUP:3 peT IN SUBGROUP:,2
:===================:===============================================

DAY OF THtE lOCATION/~ItRQENVIRONMENTJAlTIVITY-lE~EL BY HOUR
.EEK Of D J\ .. 1 2 3 4 ~ 6 7 8 9 10 11 12

--------------------------------------------------------------------
.EEKDAYS AM \Ii H H H H H H H H ti H h

'1 2. 2. 2 i: l: 2 2 2 L
'1 2oJ

1 1 1 1 1 1 1 1 1 1 1 1

PM H ti H H .. III Ii III W • .. iii
~ 2. 2. 2 1 1 1 1 1 1 1 1...
1 1 1 1 1 2 ~ 1 1 " 1 t:.

SATUROAY A~ H H H H H H H h H H H H

'2 ~ 2. 2 ~ 2 - 2 2"
, '- '-

" 1 1 1 1 1 1 2- 1 1 to 1

p~ H H H H H H H H H H H H
... 3 4t 2. 2 2 - 2 2. 2.i- L c:. L

1 1 2. 1 1 1 1 1 1 1 1 1

SUN::>AY A'" H H H H H H H H H H H H
- 2 2. 2. 2 2. 2. 2 2. 2 2..: t:.

" 1 1 1 1 1 1 1 1 t 1 1

PM H H H H H H H H H H H H
:. 2. 5 5 L 2. 2. i. 3 L 2 2.
1 1 2 2 1 1 1 1 1 1 1 1

===================================================================
L.OCATION CODES: H=hoae _=work

~ICROENVIRON"'ENT COD E S:
1 = "0 rk or schoo l 2. = home or other 3 = transport \lehic:le
4 = roadside 5 = outdoors 6 = kit(;hen

ACTIVITY LEVELS: 1=luw 2=lIediua 3=high
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ACTIVITY PATTERNS bY AbE-OCCUPATION SUcGROUP

A-O GROUP: a--Se ,. \' i c. e & Hc;usehold SUbGkOUP:4 f'CT IN SUBbROUP: -:t_.

================:============~======================== ==============

LJAV OF lIME lOCATIO~/MICR~ENVIRONMENT'ACTIVITY-lEVELBY HOUR
tiE EK OF DAY 1 2 ~ '- ~ 6 1 b 9 1G 11 12

--------------------------------------------------------------------
.. EEKDA'fS AM H H H H H H H H H III W II

Z 2 2 2 2- 2 .... 2 2 1 3 4,
1 1 1 1 1 1 1 1 1 1 1 2•

PM ~ .. • .. 1Il III h H H H H H
.... 4 3 3 3 1 , 2 2 2 2 2~

1 2 1 1 1 1 1 1 1 1 1 1

SATURDAY A'l H H H H H H H H H - W II

2 2 2 "1 2 2 £. 2 1 3 4.. "
1 1 1 1 1 1 1 1 1 1 1 2

p", • iii II 'vii III W H H H H H H

3 4 ~ -:t 1 (: c. 2 2 2 c... oJ

1 1 1 1 1 1 1 1 1 1 1 1

SUNDAY AI'" H H H H H H h H H H H H

t. 2 2 2 c. 2 2 c. 2 2 2 3
1 1 1 1 1 1 1 1 1 1 1 1

p", H H H H H H H H H H H H
.: 2 5 2 2 2 2- c. 2 c. 2 2
1 1 2 1 c. 1 1 1 1 1 1 1

=====~=============================================================

LOCATION CODES: H=ho.e W=work

flU CROE NVI RONM Eft T CO DES:
1 = work or school 2 = hOIDP or other :3 = transport vehicle
4 .: I'oadsioe 5 = outdoors 6 = kitc;hen

ACTIVITY It VE LS: 1=lo'" 2=",ediulIl 3=hlgh
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AC1IVITY PATTERNS HY AbE-OCCuPATIO!'t SUbEI<OUP

A-O GROUP: b--Service &. Household SUbGkOUP:5 PCT IN SU8GROUP:14
=================:===================:=========================:====

uAY OF TU4f lOCATIONJ~lCRUENVIRuNMfNTiA'TI~lTY-lEVElSY HOU",

.EEK- OF DAY 1 i. 3 It 5 6 7 (l 9 lG 11 12
--------------------------------------------------------------------
_EEKDA~S AM H h h H H H h H H H H ..

- l 2 2 4::
,

2 4:.: 1 1 5 1.c. ,
1 1 1 1 1 1 1 1 1 2 2 1

p~ H 11 H H h n H H H H H H
'1 1 .3 5 1 2 £ L. 2 2 2 2.
1 2 1 t 1 1 1 1 1 1 1 1

~ATUkOAY A~ H h H H H H H H H H H H
- i- 2 2. 2 2 - 2. ~ 2.'- C. L ,
1 1 1 1 1 1 1 1 1 1 1 1

Pill H H H H H H H H H h H H
2 4 2 5 2. 2 c. 2 2 (; 2. 2
1 2 1 3 1 1 1 1 1 2 1 1

SUNDt.Y A~' H h H H H H H H H H H H, .
L. 2 2 2. 2. ;2 c. Z 2 2 2 5
'1 1 1 1 1 1 1 1 1 1 1 1

p,., Ii H H H H H H H H H H h
..., '7 5 5 2 2. ;2 :) 2 2 2.I ,j c.
1 1 2. 1 1 1 1 1 1 1 1 1

================================:===========:=~====================

LOCATION CODES: H=hollle W=work

MltROENVIRONMEhT CODES;
1 ::: "0 ric or schoo l 2 ::: hUmP or other 3 = t rans~ort vehicle
4 = roadsiae 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: l=low 2=aediu. 3=high
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ACTI'JITY FATTERNS BY AGE-OCCuPATIOt-. SUBGROUP

A-O Gf,OUP: ~ --S~ r 'Ii 1c e & Household SUuGROUP:6 peT IN SUBGROUP: ;;..
=================:=~:=:==:=======:=:================== =============:

iJAY OF TIME lOCATION/~ICROE~VIRONMENT'~CTIVITY-LE\EL BY HOUR
WEEK Of DAY 1 t.. 3 .. ~ 6 7 0 9 10 11 12

--------------------------------------------------------------------
.EEK&AYS AM H h H 11 Ii H h Ii H h H h

.:.. 2 2 ~ , ~ , 2 ~ 2 2 2
1 1 1 1 1 1 1 1 1 2 2 1

PfIlI H H H H Ii Ii h Ii H ii H H

"' 2 2 j i 3 l. 2 2 2 2 2-
1 L 1 2 1 1 1 1 1 1 1 1

SATURDAY Afol H ri H n H H H Ii Ii Ii H ti

2 , 2 ,; 2 2 , , 2 2 4 2
1 1 1 1 1 1 1 1 1 2 1 1

Pill H h H H H H h Ii H H H H
"J 2 i. 3 2 2 L ~ 2 £. 2 ,
"--

1 2 1 1 1 1 1 1 1 1 1 1

SUht'''Y A" H H H H H H H H H H H H

2 2 2 2 2 2 to £ 2 3 2 2
1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H H H H H H H

2 "- 2 5 2 2 ~ ~ 2 2 2 2
1 1 1 to 1 1 1 1 1 2 1 1

=========:==============:==========================================

LOCATION CODES: H=holle w=work

MICROEN~IRONMEhT CODeS:
1 = .. 0 rk or schoo l 2 = hOlle or other 3 = transport vehicle
4 = roadside 5 = outdoors 6 = kitchen

ACTI\tITY LEVE LS: l=low 2=.ediu. 3=h'igh
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ACTIvIT" PATTERNS bY AGE-OCCvPATIO~ SUbGROUP

A -I) GROt..P: 9--~ouspwi lies ~UDGkOUP:1 PCT IN SUBbROUP:42
====~==============;================================================

i>AY OF 111'\E lOCATION/MICROENVIRvNMENT/ACTIVITY-lEYEL ~Y HOUR
WEEK OF DAY 1 , 3 If 5 6 7 6 'i 10 11 12

--------------------------------------------------------------------
.EEICDAYS A~ H h H H H H h H H 1"1 H H,

2 ~ 2 2 t:. ti 2 ~ L 2 5...
1 1 1 1 1 1 1 t. 1 1 2 1

fM h ti h H H ri h H H H H H

... '- 3 Co £. 6 2 L 2 2 £ 2
1 1 1 1 1 1 1 1 1 1 1 1

SATURnAY Ar. H H H H H H h H H H h h
- 2 2 2 2 2 2 6 2 2 2 2£

1 1 1 1 1 1 1 1 2 1 1 1

PM H Ii H H H I-t H H H Ii H H
6 2 5 2- 2 2 L .. 3 2 2 2
1 1 2 1 1 1 1 2 1 1 1 1

SUNOAY A~ H H h H h H H H H H H H
,~ 2 2 2 2 t: '- t. L 2 2 3
1 1 1 1 1 1 1 1 1 1 1 1

PPI H h Ii H H H H H H H H H

f. 2 2 2 5 2 b 2 2 2 2 c:
1 1 1 2 2 1 1 1 1 1 1 1

===================================================================

LOCATION CODES: H=home ~;:;work

MICiOENVIRONMEhT CODtS:
1 = work or s eh 00 l 2 ;:; ho.e or other 3 = transport vehicle.. = roadsiae 5 = outdoors 6 = kitc.hen,
ACTIVI1Y U:.YElS: 1=low 2=lIediu. 3=high
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ACTBITY PATTEIHJS oY A" [ -0 eel; PAT ION ~U(.jG,(OUP

A-O GhOl;P: ';;--Hous~wives SUbG"OUP:2 f' C1 IN SUB(;ROUP:4°
=~===================================:===============~==============

DAY OF TI~f lOCArIO~/MICROENVIRvN~E~TJACT1VITY-LEVEL BY HOUI(

... EEK OF D~Y 1 2- 3 4 5 6 7 b 'i 1(, 11 12

--------------------------------------------------------------------
",EEKDAYS Afil H Ii t1 ti H H Ii Ii H tl H h

c:. 2 2 t.: "- 2 " 2 2 5 2 2
1 1 1 1 1 1 1 "- 2 1 1 1

PM ;; i1 H H h h 11 h H Ii H H
(. "- £ 2 3 6 £. 2 2 ~ 2 2
1 1 2 2 1 1 1 1 1 1 1 1

SATUROAY Aft H Ii Ii Ii H H h Ii Ii H H H
2 2 2 2 2 6 - 2 ~ 2 i-t. "-
~ 1 1 1 1 1 1 1 1 2 1 t.

PM H H Ii H H H Ii H H H H H
3 4 2 2 6 2 2.

...,
2 2L L "1 1 2 1 1 1 1 1 1 2 1 1

SUNl'AY Ar-', Ii Ii H H H Ii h H H h H Ii
(. 2 2 2- 2 2 2 6 3 2 2 6
1 1 1 1 1 1 1 1 1 1 1 2

PM H Ii H H H H H H H H H H

£. 2. 5 2. i.. 2 " 2 2 2 2 2

'" 1 2 1 2 1 1 1 1 1 1 1

=======::========================================================::
LOCATION CODES: H=holle W=work

~ICROEhVIRONMEhT CODES:
1 = .0 rk or school 2 = hOlle or other- ~ = transport vehicleoJ

4 = roadside 5 = outdoors 6 = k i tehen

ACTIVllY LEVELS: l=low 2=lIediuDl 3=high
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~CTI\illY PATTE."r~S bY AbE.~OCCLPATIO~ SLJb£;ROUP

A-O GR 0 LP: 9--HouSe~ives SUBGROUP:3 PCl IN SUBC;.POUP: 9
===;===:===:=====;================~====:=====:===~:;===~:==========:

"'AT OF lH~E LOCATIOh/MICROENVlqONME~T,AtTIVlTY-LEVEl BY HOUk

.EEIl OF DAY 1 ~ 3 4 < 6 7 b 9 10 11 12oJ

--------------------------------------------------------------------
.EEkDAlS AM H tt h H H h h H H H H H

~ (. ~ 2 2. ~ (,l , 2 2 5 2
1 1 1 1 1 1 1 1 1 2 2 1

p~ H H H H t; H t; h H h H H

.: 2 2. .~ '- () t. 2 2 2 2 2J

1 2 1 1 1 1 1 1 1 1 1 1

SATUROAT ,.,. H H H i1 h H tt H H H Ii H
- .

"- 2. 2. 6 :5 2. ll. L .:. t:.. (.

1 1 1 1 1 1 1 1 1 1 1 1

PM H H Ii H H H H H H H H H
I: 2 2. 5 2- t. 2. 2. 2. - 3 2~

1 2. 1 .3 1 1 1 1 1 1 1 1

SUNDAY AI". H h H H H H h H Ii h Ii H
L I:. 2 2. t. 2 £ 2. 2. 2 2 ,
1 1 1 1 1 1 1 1 1 1 1 1

p~ H H H H H H Ii H H H H H
6 , 3 5 2. 2. b 2 2. 2. 2 2
1 1 1 2 1 1 1 1 1 1 2 1

~========================:======================~===== =============

LOCATION CODES: Ii=ho.e .=~ork

~ICROENVIJ\ON"fNT CODES:
1 =- .. 0 rk or schoo l (. = hOll.e or other 3 = transport vehicle.. = roadsiae 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1=le;,~ 2=-IIIediuli 3=high
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ACTIVITY PATTEFiNS bY AGE-OCCuPATIO" SUuGROUP

A-O GROLP:l0--Uoemployed & Retirea SUDGkOUP:1 PCl IN S UB GROUP: , 0
=======================================================:============

OAY Of TH,E LOCAIION/MICRuENVIRONMENIIACTIVITY-LEVEL BY HOUR
IIIlEEK ff DAY 1 2 :3 4 ) 6 7 0 9 lu 11 12

--------------------------------------------------------------------
.EEl<DAY~ AJoI H 11 h H Ii Ii H H H 11 ~ ~

2 2 2 2 2 2 2 l.. 2 , 1 2~

1 1 1 1 1 1 1 1 1 1 1 1

PM • • .. H t1 H Ii 11 h 11 H H

4 1 3 5 2. 2. - 2 2, '- l.. "-,
1 1 2. 1 1 1 1 1 1 1 1<-

~ATUROAY AP., H h H H H H H H H H H h
L £ 2 2. 2. 2 l.. 2 , 4 2 2
1 1 1 1 1 1 1 1 1 1 1 1

PI'! H h H H h H H H H H H H
? 2 3 2 2. :2 , 2 2 2 2 2
1 1 1 1 1 1 1 1 1 1 .. 1

SUNCAl Artr. }i h H H H H h H h Ii H H
- 2. 2 2. 2. 2 2. £ 2 5 2 2L

1 1 1 1 1 1 1 1 1 1 1 1

p", ti H H H H H H H H H H H

I:- 2 5 2 :2 2 4 ~ 2 2 2 2
1 1 3 1 1 1 , 1 1 1 1 1

===================================================================

LOCATION CODES: H=hollle W=work

~lCROEhVIRONMENT CODES:
1 = lIork or school 2 = hoae or otht"r 3 :: transport vehicle
4 = roadsioe 5 = outdoors 6 :: kit~hen

ACTIVITY LEVELS: l::l~w 2 =lIed tUIIl 3=high
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J\CTJlJllY PATTERNS BY AbE --0 ( ( UP ATI a I~ SUoGROUP

A-a GRO~p:1a--Unem~loyed 8. Hptireo SUl:'GriOUP:2 PCT IN SUBGRCUP:2~

===============;==============:===~~=======:===;==:=================

CAY Of 111'\ E lO(ATION/MICROE~VIRvN~ENT/ACTIVITY-lEVEl BY HOUR
"EEK Of DAY 1 2 ~ 4 ;) 6 7 E 9 10 11 12

--------------------------------------------------------------------
",EEkDAYS AM H h H H H H H H H H H H

- 2 2 2 2 4 3 2.: Co "- I:. £.

1 1 1 1 1 1 1 1 1 2 1 1

PM H H H H H H h H H H H H

£' 4 5 2 2 2 - 4 l: ~ 2 2iL

1 2 2 1 1 1 1 1 1 1 1 1

SATUR!)J\Y At'. H h H h Ii H h h 11 H H H
2 2 2 2 2 £ , 2 2 2 4 2
1 1 1 1 1 1 1 1 1 1 1 1

PItI 'i H H H 11 H h 11 H H H H
.,

~ 5 4 2 2 i:. 7 4 2 2 "-.. j

1 1 3 2 1 1 1 1 1 Co 1 1

SUNDAY All~ H H H H H H h Ii H H H h

2 2 2
.

2 2 2 2 2 4 2L
,

1 1 1 1 1 1 1 1 1 1 2 1

PI'! H H H H H ii Ii H H H H H
- 2 2 5 2 2 4 £ 2 2 2 2:..

1 1 1 3 1 1 1 1 1 1 1 1

======:=======~=======================:=================~=;========

LOCATION CODES: H=ho.e W=work

MICROENVIRONMENT CODES:
1 = ,"0 rk or schoo t 2 = hO/llp or othe ,. 3 = transport vehicle
4 = roadsiae 5 = outdoors 6 = kitche-n

,\CTIVITY LEVELS: l=ll..w 2=lIediuli 3=high
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ACTIVI1Y PATTERN:> BY AGE-OCCl.PATIOt-l SUbGROUP

A-O G"OliP: 10--Vnellplayed 6 ketirea SUbGkOUP:3 f'Cl IN Sl.:tjGROUf :2.0
===========::======================:=====================:==========

DAY OF 111"E lOCA1ION/~ICROENVIRQNMENT/ACTIVITY-lEVELBY HOUR
liEEl( CF DAl 1 2 3 .. 5 to 7 k 9 1(; 11 12...

--------------------------------------------------------------------
"EEKD~rS At>. h H H H Ii H h h h Ii H Ii

? 2 2 2. 2 2 ~ 2 2 ~ 5 ;2

1 1 1 1 1 1 1 1 1 1 2 1

PI'! H h Ii H H H h H H H H H

2 2. 4 ~ 2- (; £. 2 2. 2 2 2
1 1 2 2- 1 1 1 , 1 1 1 1

SATurcOAY A~ Ii H H ti h H 11 H H Ii H H
? 2. £ 2 2. t. i. - 2 2 3 2-... c..
1 1 1 1 1 1 1 1 1 2. 1 ,

PI'! Ii H Ii i1 H H h H H h H H
2 (; 4 5 2 2. L i. 2 2. 2: 2
1 1 t:. 1 1 1 1 1 1 1 1 1

SUNDAY A:'I H H Ii H H H h h H H H H

2 2: 2. 2 2 2. 2 , 2 3 2 2.
1 1 1 1 1 1 1 1 1 1 1 1

PM H Ii H Ii H H h 11 H H H 11
2 2 5 4 2 2. i. 2. 2: , 2: 2
1 1 1 2: 1 1 1 1 1 1 1 1

==:=============:===========================~======================

LOCA 11 ON CODES: h =holl e .:work

".H,ROENVIRONMENT COD ES:
1 = .ark or schoo l 2 :: hOllle or other 3 = transport vehicle
4 = roads ice 5 : outdoors 6 = kitchen

ACTIVITY LEVELS: 1:lolll 2=lIediua 3=high
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ACTIVITY PATTERNS bY AbE-OCCuPATIO/\ ~Ub(;ROUP

A-O 6RO",p:l0--uot' lD r.-lo)'ed llJ Retireu SUbGkOUP:4 PCT IN SUBGROUP:30
==::================================================================

DAY CiF Tl~E LOCATION/MICROENVIRONMENTJA(TIVITY-LE~El BY HOUR
.EEk Of DAY 1 2 oS .. 5 6 7 ~ 9 10 11 12

--------------------------------------------------------------------
.EEKDAYS AM h Ii H H H H h H H H H H

:< £ 2 2 2 t::. (. 2: 2
.,

:3 2,
1 1 1 1 1 1 1 1 1 1 1 1

p!'\ Ii H H H H H H 11 H H H H
2 .... 4 2 2 2 L 2: 2 2 2 2~

1 2 2 1 1 1 1 1 1 1 1 1

SATUR'AY AM H h H h h i1 Ii H h H H Ii
£' 2 2 2: 2 2 2: "" (. (: 2 2L

1 1 1 1 1 1 1 1 1 1 1 2

PJIIl H h H H I"i H h H H H H Ii
-" 2: .5 4 - 2 2 2 2 2 2:I (. ,, 1 1 2 1 1 1 1 1 1 1 1

SUttO AY AM H H H H H H H h H H H H
Z 2 2 2: 2 2 2: (. 2 ~ 2 2--1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H 11 H H H H Ii
.: (. 2 5 2: 2 , 2: 2 2: 2 (.

1 1 1 2: 1 1 1 1 1 2 1 1

~========;========================;===================::===========

LOCATION CODES: H=hoae" W=work

"ICRCENVIRONMENT COD ES :
1 = ~ork or schoo l 2: = hoae or other :3 = transport vehicle
4 = roadside 5 = outdoors 6 = kit~hen

ACTIVITY LEVELS: 1=l(';10 2=lIediu/I 3=high
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ACTI~ITY PATTERNS bY AbE-OC(uPATIO~ SU5GROUP

A-a 6wOUP:'O--Une.~loy£J ~ ketireo SUoGROUP:5 PCl IN SUBbROUP: 4
----------------------------------------------------------------------------------------------------------------------------------------

vAT OF
~EEK

TIl'iE
~ F DAY

LO(ATIONJ~lCRUENVIRONME~TJA(TIVlTY-LEVEL BY HOUR
1 '- 3 4 ~ 0 7 b Y 1~ 11 1,

.EElCDAYS

SATURDAY

SUNDAY

PM

AM

AM

H
~

t.

1

H
--
L

1

H
t:.

1

H
2
1

H
2
1

Ii
2
1

H

2
1

H

2
1

H
.::
1

H

i.
1

H
2
1

h
2
1

h
S
2

H
':
1

H
2
2

H
2
1

H
S
2

H
l.
1

Ii,
1

H

2
1

H

5
2

H

2
1

H
2
1

Ii
2
1

H

2­
1

H
-
'-
1

Ii
~

1

H

'-
1

H
2
1

Ii
-.
&.

1

H

2
1

H

2
1

H
2­
1

H
2
1

H
2­
1

H

2.
1

11
2
1

'-
1

11
2
1

Ii

'-
1

H,
1

Ii

2­
1

H
2.
1

H
2
1

H
t.
1

H

2
1

H

'-
1

H
2
1

H

2
1

Ii
2
1

H
(.

1

H

2
1

Ii
2
1

H

2
1

h
i­
1

-',
1

H
2
1

H

3
1

H
2
1

H
2
1

H

1

H
2
1

H
2
1

H
2
2

H
2
1

h
2
1

h
2
1

H
3
1

H
2
1

H
2
1

H
2
1

===============================================:===================
LOCATIC~ CODES: H=homp. -'=work

"ICROENVIRON~E~T CODES:
1 = .ork or school 2 = ho.e or other
4 = roadside S = outdoors

3 = transport vehicle
6 : kitch~n

ACTIVITY LEVELS: l=l~w
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ACTIVITY PA1TERNS bY AbE~OCC\jPATIOtv SUbGi\OUP

A-O GROlP:1U--Unem~loyed Ct Retiree SUdG~OUP:6 PCT IN S US GROUP: 2
=======:========:==::=============::===============:================

fJAY OF TIME l0CATION/~lCROENVIRONMENTJA(TIVITY-lEvEl BY HOUR
.EEK Of DAY 1 '- 3 't 5 6 7 0 9 10 11 12

--------------------------------------------------------------------
.. EEKDAYS AM H H H h H H H H H H H H

L 2. 2. 2 to '- 2 ~ 2 i 2 2
1 1 1 1 1 1 1 1 1 1 1 2

Pr-' H H H H H H H H H H H H

2 ) 2. 2. 2. 2 Z 2. 2. £ 2 2, 1 1 1 1 2. 1 1 1 1 1 1

SATURDAY APi' H H h H t; n h H H H ti .H
&: 2- to 2 2 2. 2 2. 2. 2 2 5
1 1 1 1 1 1 1 2. 1 1 1 1

PM H H H H H H H h H H H H
2 2 2. 2. 2.

..,
2. 2. 2. 2 2to

1 1 1 1 1 2 1 1 1 1 1 1

SUNDAY A~ Ii H H Ii H H H H H H H H
- 2. 2. 2. 2. 2 2 2. 2 2 2.L ,
1 1 1 1 1 1 1 1 1 1 2. 1

PM H H H H H H H H H H H H
2 2. 2 5 2. 2 2. 2 2 2. 2. 2
1 1 1 2. 1 1 t:.. 1 1 1 1 1

:=:=================================:==============================

LOCATION CODES: n=hoae \W=work

MICROENVIRON~fNT COD ES:
1 = .ork or school 2 : hOMe or otne r 3 = transport vehicle
4 = roadside ~ = outdoors 6 = kit,hen

ACTIVIT" LEVELS: l=lvw 2=lIediull 3=high
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ACTIVITY PATTERNS BY A \:l E-0 CC... PAT I 0,.. SUbGkCUP

A-J GkOup:11--Children unoe r 5 SUtiGltOup:l pel H. SUBbROUP=,-l
===============::;:================:============================:===

CAY CF l1"'E LO(ATlnN/MICROE~~lRCNMENT/ACTlVllY-lf~El~Y HOUR
"EEt( Of DAY , 2- 3 it c 6 I 0 9 10 11 12...

--------------------------------------------------------------------
I.EEICDAYS A~ Ii H H H H H H H H H H H

~ 2 2 2 £ '- Co , 2 2 3 ,
~

1 1 1 1 1 1 1 1 1 1 1 1

Pflil H 11 H H H H H H H H H H
~ 2 5 2 2 i.: £. 2 2 , 2 l:.
1 1 1 1 1 1 1 1 1 1 1 1

SATU~DAY API H H H H H H H 11 H H H H

2 "2 2 t. "2 "2 L £: 2- 2 5 2
1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H Ii H H H H H
2 3 L 5 2 2 , 2- 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1

SUNOAY A~ H H H H H H H H H H H H
-,

2 2 2 2 2 £. 2 2 &. 2 2'-
1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H H H H H H H
i. 2 5 2 2 2 L ~ 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1

:==================================================================
LOCATION CODES: H=home W=work

,HCROENVIRONMENT COD E S:

1 = .. 0 rk or sehoul if. = hOUle or other 3 = transport vehicle
4 = roadside 5 = outdoors 6 = kitchen

AClIVITY LEVELS: 1=lo", 2=lIled;u. 3=hlgh
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AC1 IVI TY PATTERNS oY A~E-OCCuPATIOt-. SUb61(OUP

A-a fRO~P:'l--Children uncer ) SUdGROUP:t peT IN SUBGROUP:e:O
=============================================================:======

DAY Of lIME LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEl BY HOUR

WEEK OF DAY .. , .3 '- 5 6 , b 9 10 11 12•
--------------------------------------------------------------------
~EEKI>AYS AM H H Ii H H H h H H H H H

"")

" 2. 2 ~ 2. '- 2 2 3 2 2
1 1 1 1 1 1 1 1 2. 1 2 1

r-'M .~ 11 H H 11 H 11 H H H H H
- L 2 5 2. '- 2 2 , 2 '-'-

,
1 - 1 2. 1 1 1 ;. 1 1 1 1L.

SATURDAY A~ H H H H H H H H H 11 H H
t!.. 2- 2 2 2 2- , 2 2. 5 2 2
1 1 1 1 1 1 1 1 2 2 1 1

PM H Ii H H H H H H ti H H H
- 2. 3 2 2- 2 (: - 2 2 2 2.(. '-
1 " 1 1 2. 1 1 1 1 1 1 1

SUNDAY AM H 11 H H H H H H H Ii H H

2 2. 2 2. 2. 2 - 2 ~ 2 2. 2"1 1 1 1 1 1 1 1 1 2- 1 1

PM H H Ii H Ii H Ii Ii Ii h Ii H

2 [
l. 3 2. 2. £. t:. 2 2 2 2.J

1 3 1 1 1 2 1 1 1 1 1 1

=======================================:===========================
lOCATIOh CODES: H=ho.e W=.ork

MICROENwlPONME~T CODES:
1 = .. 0 rk or school (: :; home or other 3 = transport vehicle
It :; ro odds; ue 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: l=lo. 2=lIIediulII 3=high
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ACilIJI1Y PATTERNS dY AbE-OCCUPATIO,.. SUBGflOUP

A-O Gi\OlJP:11--Chi ldren unaer ) ~LJE6kOUP:3 PCT IN Su8bROUP :20
=:======::========================::===========:========::=========:

;"AY (IF TIME LOCATION/~ICROENVIPONME"'T/A(TIVITY-lfVEl fY HOUR
WEEk OF DAY 1 I..

"t .. 5 6 7 0 9 10 11 12oJ

--------------------------------------------------------------------
,.,EEkOAYS AM H H H H H H H H H h H H

- 2 2 2. 2 2 "2 2. 2 i:. 2 3
1 1 1 1 1 1 1 1 1 2 1 1

p~ H H H H H H tl H H H H H
- 2 2 2- 5 ;. - 2 2. 2., '- I.. ,
'7 1 1 2- 2. 1 1 2. 1 1 1 1

SATURDAY A'" H H h H H H H H H H H H
-. 2. 2 2 2. 2 , I.. 2. 2 2. 5...
1 1 1 1 1 1 1 1 2 1 , 3

pr H H H H H H t1 H H H H 11
2 2 3 5 2. - 2 ~ 2 2.to I.. to

1 1 1 1 i.. 1 1 1 1 1 1 1

SUi-.CAY AM H H H H H H H h H H H H

.. 2 2 2. 2. 2 i. 2. 2. 2. 2 2.
1 1 1 1 1 1 1 1 1 , 1 1

PM H H H H H H H H h H H H

2 c 2. &. 't 2 2. 2 2. Co 2 (;.,J J

1 2. 1 1 1 1 1 1 1 1 1 1

:====================================================:=============

LOCATION CODES: ti :holl e W=work

MIt ROE,.. \11 RON~ EN T CO 0 ES:
1 : \00 ric or schoo l 2- = hOllle or o the r 3 = transport vehicle
4 = roads ;oe :> = outdoors t = kitchen

ACTIVITY LEVELS: 1=l:J. 2=I9lediull 3:high
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AClhI1Y PATH:kNS I::Y AbE-OCCuPATIOn ~UbGROUP

A-O GFO~p:11--Chilcren unoer 5 SU6GROlJP:4 PCT IN SlJBGROUP:3Q
===========:=====::================:================================

uAY Of TI"'E LOCATION/MICROENVIRON~ENT'ACTIVITY-LEVELDY HOUR
wEE ... Cf OAY 1 2 3 4t 5 6 7 b 9 1CJ 11 12

--------------------------------------------------------------------
.. EEKOAYS AJII H H H H H H tt Ii H H H Ii.., 2 2 2 2 - 2 3 2 2 5- , ,.. 1 1 1 1 1 1 1 1 1 1 "•

PM H H H H H h 11 H H 11 H H
£: 2 2 5 2 2 &:: 2 2 2 2 2.
1 1 1 ~ 1 1 1 1 1 1 1 1

SATUkOAY A)fj H H H H H H H H H H H H
L.. 2 2 2 2 to L 2 2 5 2 2
1 1 1 1 1 1 1 1 1 ~ 1 1.-

PM H H H H H Ii H H H 11 H H
2 :.. 2 2 3 &:: 2 2 2 2 2 2
1 c. 2 1 1 1 1 t 1 1 1 1

SU,..OAY AM H H H H H n H H H Ii H H

- 2 2 2 2 2 t: 2 2 3 2 2
1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H h H H H H H

2 c. 2 2 3 2 2 2 2 c:. 2 ".., 3 1 1 1 1 1 1 1 1 1 1

==================:=======================:========================

LOCATION CODES: H:.hollle 'o4=_ork

MICR~ENVIRONMENT COD ES:
1 = .ork or school 2 = ho",e or ot he r 3 :. transport vehicle
it = roadsiue 5 = outdoors 6 = kitchen

ACTIVIlY LE.VELS: 1=lliW 2=.ediu/l 3=high
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ACTIVITY PATTERNS bY AbE-OCClJPATIOt. SUbGROUP

/.-0 ~kuuP:l~--rhildren 5 to 17 S:.JbGROUP:1 PCT IN SUBbRCup:56
~:=======:==============;~:====:=====;=====~========================

DAY Of TH'E LOCATIO~/MICROENVIRONMEN1'A(TIVITY-lEVELBY HOUR
',iEEK Of DAY 1 I:. "l 4 ) 0 7 0 ~ lCJ 11 12...

--------------------------------------------------------------------
.l:EKDAYS A'" H H H H H H h H H H H H

2 , 2- 2 2 - 1 1 5 1.:. t. I:-

1 1 1 1 1 1 1 1 1 1 3 1

PM H h H H H H H H H H H H

1 1 1 2 ) 2 2 - 2 2 2 Z~

1 1 1 1 , 1 1 1 1 1 1 1

SATURDAY Ar, H H H H H H H H H H H H
, 2 2 ~ 2 2 i- t. 2

.,
3 2.. ,

1 1 1 1 1 1 1 1 1 2 1 1

PM H H H H H H tt H H H H H
- 2 .. .) 2 t. - 2 2 2 2:.. -'

, ,
1 1 -l 2 1 1 1 1 1 1 1 1...

SUNDAY Art H H H H H H H H H H H H
L 2 2 2 2 2 , 2 2 ~ 2 2-'

"1 1 1 1 1 1 1 1 1 1 1 1

PP'! H H H H H H H H H H H H..,
to 2 5 5 2. 2 2 2 2 Co Z(.

1 1 1 1 Z 1 1 1 1 1 1 1

===========:=======================================================

LOCATION CODES; H=holle W=work

JIIICR OE NVIR ON'HN T CO DES:
1 :: "'0 rk or SChool 2 :::. ho.e or o the r ~ = trans~ort vehicle...
4t = roadside 5 :. outooors 6 = kitchen

ACTIVITY LEVELS: 1=(0'- 2=lIeaiulII 3=high
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ACTIVITy PATTERNS bY "bE-OCCUPATIO~ SUBGROUP

A-O 6"CuP:12--(h;ldren 5 to 17 SUbGkOUP:2 PCl It-< Sl;E6ROUP: 4

=;=============:=============~===========::=========== =============:

OA Y OF TIMF LOCATION/MICROENVIRONMENT/A(TIVITY-LEVEl BY HOUR
IIlE EK Cf DAl 1 2- 3 it 5 6 7 b 9 1G 11 12

--------------------------------------------------------------------
~EEKDAYS AM Ii H H H 11 H h H H H H H

2- 2. 2 2. - 2 4 1 1 1 5'- ~

1 1 1 1 1 1 1 2. 1 1 1 2.

PM h H H H H H H H H H H H
1 1 1 4 2. .5 2. ~ 2. 2 2 2
1 1 1 2 1 2 1 1 1 1 1 1

SATUR:JAV A~ H H H n H H H H H H H H
2 2 2 2 2. 2 , 2 2 2. 5 5
1 1 1 1 1 1 1 1 1 1 1 3

PM I.f H H H H H Ii H H H H H

2. 4 , 2 2. 2 :::) 2- ~ 2 2
1 1 1 1 ~ 1 1 1 1 1 1 1

SUNOAY Af'" H H H H H H H H H H H H

"' 2 2. 2 ~ 2 - 2 2 2 3(. ,, 1 1 1 1 1 1 1 1 1 1 1

pPJ' r. H H H H H H H H H H H
? 2. 5 2. 5 2 2.

..,
2 , 2 2.~

'T 1 3 1 2. 1 1 1 1 1 1 1

:==================================================================

LOCA TI ON CJDES: H=home W=work

MICROE"'l/ll:?vN~ENT COD ES :
1 = .ork or schoo l -. = home or othe r 3 = transport vehicle(.

4 = roadside ) = outdoors 6 = kltc.hen

ACTIVITY LEVELS: 1=lo. 2=lIIediulIl 3=hlgh
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ACTIVIT ... PATTERN5 bY AGE-OCCuPATIO,.. SUBGkOUP

A-O GkOup:1i--Children 5 to 17 SUbGkOUP:. PCl IN SUBbROUP: 7
:==~===============:=:=============:===:===:========== =====:========

DAY Of 11"'E lOCATION/MICROENVIRONMENT/ACTIVITY-lEWEl BY HOUR
.. E:EIC Cf DA'I 1 , 3 .. 5 6 7 0 9 10 11 12

--------------------------------------------------------------------
.EEKDAYS AM H H H H H H h 0t; H H H H

- 2 2 2 2 i:. 2 3 1 1 1~
,

1 1 1 1 1 1 1 1 1 1 1 1

PM " H H H h H H H H H H H
1 ;) 1 .) 2 5 i. 2 2 2 2 2
1 3 1 1 1 ~ 1 1 1 1 1 '1

SATUI\DAY A" H H H H H H it H H H H H
" - 2 , 2 2 2 4 2.:. , , , ,

1 1 1 1 1 1 1 1 1 2 2 1

PM H H H H H H H H H h H H
C: 2 4 5 2- 2 - t. 2 t: 2 2L.

1 1 1 2 1 1 1 1 1 1 1 1

SUNOAY Ar.' H H H H H H H H H H H Hj.

2 2 2 2 2 - 2 2 5 it, L. L

1 1 1 1 1 1 1 1 1 1 1 1

PM H H H H H H h H H H H H
L , 2 5 (: 2 2 i. 2 , 2 2
1 1 1 .:J 1 1 1 1 1 1 1 1

====================================================::============:

LOCATION CODES: H=hoae W=work

1'11CRQENVIRONMENT CODES:
1 ::. .. 0 rk or schoo l 2 = ho,u' or othe r 3 = transport \lehicle
4 =- roaaside 5 = outooors 6 = kitchen

ACTIVITY llVflS: 1::.lo ... 2=mediull :!=-high
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ACTIVllY PATTERNS BY A~E-OCCliPATION ~U:;)GROUP

~ -0 E~0~p:1~--Chiloren 5 to 17 SUcGKOup:4 peT l~ SUB~ROUP:2t

==:========================:====:========;=================:========
DAY Of II,... E LOCATION/MICROENVIRvN~ENT/tCTIVlTY-LEVEl BY HOUR

.lEEK Cf DAY i , 3 .. 5 6 7 8 c;. 1(; 11 12

--------------------------------------------------------------------
IlEEKOAYS Af~ H H H H H H H H H H H t1

- 2 2 £ 2. ~
, 1 1 5i (. (.

A 1 1 1 1 '1 '1 1 1 '1 1 3I

Pf"\ ., ri H H H H H H H H H Htl

1 1 1 1 5 (: 2 , 2 2 2 ,;.

1 1 1 1 1 1 '1 1 1 1 1 1

SATURDAY At" H H H ri H H h H H H H H
- 2 2 L 2 2 2 2 2 5.:.: Co "1 1 1 1 '1 1 1 1 1 1 1 2

p~ H H H H H H H H H H H H

Z 4 5 2 2 2 , ~l, 2 2 2 2
1 1 2 1 1 1 1 1 1 ( 1 1

~ U•• DAY At-: H Ii H H H H H H H H H H.., "' 2 2 ~ (. 3 2 2 2 2~. L. (.

1 1 1 1 '1 1 1 1 1 '1 1 1

p~ to H H H H H h H H H H H
..,

L 5 5 2 2 L 2 2 2 2 2L

1 1 1 2 1 '1 '1 1 1 1 1 1

:=:=======================================================:========
LOCATION CODES.: Ii =holftt" w=work

~ICROE~~lRONME~T COD t S:
1 = ",o,.k or schoo l 2 : hOlDe or othe r 3 = transport vehicl~

4 = roadsiC1e 5 = outooors 6 : kitchen

ACTIVITY LEVELS: '=lOlof 2=lIIediuli 3=high
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ACTI'JITY PATTEk"S tlY Al;iE-OeClJPATIOt-. SU£;:GROUP

~ -0 bkOUP:1~--Children 5 to 17 SUoflkOUP:S peT I:Ii S lJBbR OUP: 2
=======================================:============================

l.AY OF TIME lOCATION/MICROE~VIRONME~T/ACTIVITY-LEVEl BY HOUR
'l/EEt.. (If tAY 1 £. -,

It 5 6 7 b 9 10 11 12~

--------------------------------------------------------------------
... EEkIlAYS Aft' H H H H H H h H H H H H

'" (. (. 2 (. 2 2 " 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1

fM t1 H H H H H H H H h H H
~ 1 1 1 " ~ L 2 2 2 2 2..,

1 1 1 2 1 1 1 1 1 1 1-

SATU"OAY Ar- H H H H H H I"i H H H H H
Z (. 2 2 2 2 "- 2 2 ~ 2 2
1 1 1 1 1 1 1 1 1 (. 1 1

FM H H H H h H H h H h H H
- 2 " 2 5 2 3 2 2 2'- (. (.

1 1 1 1 6:: 1 1 1 1 1 1 1

SU:U>AY A~ H H H H H H H H H H H H
.,

2
..,

2 2 2 2 2 (:: 2 3c;. (. (.

1 1 1 1 1 1 1 1 1 1 1 1

PIl1 H h H H H H H H H H H H
2 5 5 2 2 ~ 2 2 2

.,
2..: ,

1 1 3 2. 1 1 1 1 1 1 1 1

======================================:============:===~==========:

LOC1.TION CODES: ri=noae W=work

~ICROEhVIRONMENT CODES:
1 = ..ork or SChOO l 2 = hOllle or othe r 3 = t ran spo rt vehicle

" = roadside 5 = outdoors 6 = kit~hen

AClIVI if LEVELS: l=to .. 2=lIediua 3=high
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ACTIVITY PATTERNS BY AGF-uCCLPATIOh ~UbGROGP

~-o GROup:12--Childrpn 5 to 17 SUbGkOUP:6 peT l~ S~BbROUP: 5
----------------------------------------------------------------------------------------------------------------------------------------

DAY OF
.EEK

11,-. E
Cf cAt

LOCATION/MICROE~VlhONMENTJACTlVITY-LEVELBY HOUR
1 2 3 4 5 0 7 ~ 9 lC 11 12

--------------------------------------------------------------------
"EEKDAYS

SATURDAY

SUNDAY

Ai'"

H
2
1

1
1

H
(.

1

...
2
1

H

1

H

2
1

h

'"1

h

1
1

H

2
1

H
2
1

H
£
1

Ii
2
1

H
1
1

H
2
1

Ii

5
2

H
£.

1

Ii
5
3

Ii
2
1

H
::s
1

H
2
1

Ii,
1

H
2
1

H
2
1

H

2
1

H
2
1

H
2
1

H
2
1

H
~

1

H
5
1

H

2
1

H

5
1

H

"1

H

l.
1

H
2
1

Ii
2
1

Ii

"1

Ii

'"1

h
2
1

Ii

"1

H

2
1

Ii

"1

Ii
3
1

H

2
1

H
2
1

Ii
Z
1

H

2
1

H,
1

H
1
1

Ii
2
1

H
2
1

H
2
1

H

2
1

Ii
2
1

H

'"1

H
2
1

Ii
3
2

Ii
3
1

H

"1

H
1
1

H
2
1

H
4
1

H
"",
1

H
2
1

H

2
1

H

1
1

H

2
1

H
2
1

H

2
1

H
2
1

H
2
1

==============::==============================================~====

LOCATION CODES: H=ho.~ W=lIIork

MltROEhVIRONMENT tODES:
1 = ~ork or school 2 = hOmp or other
4 :. ro.dsidp 5 = outdoors

3 = transport vehicle
6 :. kitchen

ACTIVITY LiVELS: 1=l~w 2=lIediulI 3=high
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