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and administrative review, and it has been approved for publication as an EPA
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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 sssessments. 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 datz 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 I1I) 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. Envirommental
Protection Agency. This report covers a period from March 1, 1984 to
January 31, 1985, and work was completed as of January 11, 1985.
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SECTION 1

INTRODUCTION

The purpose of using standard factors in exposure assessments is to
promote consistency among the various exposure assessment activities in
which the Environmmental Protection Agency (EPA) is involved, Consis-
tency with respect to common physical, chemical, and biclogical 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 coumon
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:

. weizht of adult males,

. weight of adult females,

. weight of children by age and sex,
gkir surface area, and

. respiration rate.

Where sufficient data were zvailable, 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,



SECTION 2

BODY WEIGHT

DATA

Published percentile distributions for body weight for men and
women! and male and female children? are based primarily on data
gathered in the first National Health and Nutrition Examinaticn Survey
during 1970 to 1974. The source of data used in this study is the more
recent, second National Health and Nutrition Examination Survey,

NHANES 1I, 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 197¢ 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 clildren
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 perscns for whom appeintments 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 variocus 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 recency of food and water intake and other daily
activities,

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 adgustments were made at the beginning of each
new examination location.



METHODS

NHANES 11 uses a multistage sarple 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 as NHANES 1I 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 writtem 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 I1 data using the SAS procedure UNIVARIATE.?

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 provides a review of the available literature 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 followed by a discussion of the SA of
different parts of the body.

Mcasurement 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 SA
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.

The coating methods consist of coating either the whole body or
specific regions with a substance of known or measured ares. 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 fror a substance of uniform thickness.

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); KRastner (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
geometric figures then calculating the figure areas from their linear
dimcnsions, The first reliable determination of SA by this method was
made in 1881 by Fubini and Ronchi. They marked off the main anatomical
regions of the body, subdivided them intc regular geometric figures, and
measured the dimensions with a silk thread and tape measure.



Surface integration is performed by running a planimeter over the
body in parallel strips of equal width. 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.! Other important work by this method has been reported
by Lassatliere (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
0of 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.1

A linear method has been proposed by DuBois and DuBeis 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 cobtained from direct
measurements of SA. They developed a table with definitions of linear
dimensions and constants for each body part (derived from direct
measurement ).l

Recently, Popendorf (1976)3 and Haycock, et. al. (1978)% 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 measuremen:s.

Formulae for Total Body Surface 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.l Most formulae for estimating SA
relate height to weight., The first such equation was derived by Meeh
and can be expressed by:

A = Kw2/3
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vwhere SA is surface area in square meters, W is weight in kilograms, and
K is a constant.Z 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 1916.7 Their model
can be written:

a a
SA =ap H1 w2

where SA is surface area in square meters, H is height in centimeters,
and W is weight in kilograms. The values of a, (0.007182), aj (0.725),
and ag (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.® 1In addition, a computerized literature search con-
ducted for this report identified several articles written in the last
10 years in which the DuBois and DuBeois 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
literature. 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: a,
0.01787; aj; = 0.500; and ap = 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.

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).?

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.l square meter depends
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on the SA of the individwal. Using the least-squares method on the 401
observations summarized in Boyd, they obtained the following estimates

of the constants: a5 = 0,02350, a] = 0.42246, and a3 = 0.51456. Hence,
their equation for predicting SA is:

SA = 0.02350 HO.42246 0.51456

or in logarithmic form:
In SA = -3.75080 + 0.42246 In H + 0.51456 1n 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.

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, ome 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 individuals, the possibility
of some bias in measured values cannot be discounted.i

Gehan and George considered separate constants for different age
groups: less than 5 years old, 5 years cld 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 ap a1 a9
group of persons
All ages 401 0.02350 0.42246 0.51456
< 5 years old 229 0.02667 0.38217 0.53937
25 - < 20 years old 42 0.03050 0.35129 0.54375
2> 20 years old 130 0.01545 0.54468 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 w? for an
18~year~old at the 97th percentile. The authors concluded that there is
no advantage in using separate values of ap, aj and as by age interval.Z

In 1978, Haycock, Schwartz, and Wisotsky, without knowledge of the
work by Gehan and George, developed their own values for the parameters
ag, 8], and ay 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.? Haycock, et. al. used their own
geometric method for estimating SA from 34 body measurements for 81
individuals. Their study included nmewborn 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 three coefficients: 2ag = 0.024265, a; = 0.3964, and ag =
0.5378, The result is this equation for estimating surface area:

SA = 0.024265 H0-3964 w0.5378

expressed logarithmically as:
In SA = 1n 0,024265 + 0,3964 1n H + 0.5378 1ln 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 work, 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 medel which
are different than those originally postulated by DuBois and DuBois.
The DuBois and DuBois model can be written

In SA = 1ln ag + 2) In H + a9 1n W.

The values for ap, aj, and aj 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 ag a] a2

DuBeis and 9 0.007184 0.725 0.425
DuBois (1916)

Boyd (1935) 231 0.01787 ¢.500 0.4838

Gehan and 401 0.02350 0.42246 0.51456
George (1970)

Haycock, et. al. 81 0.024265 0.3964 0.5378
(1978)

The agreement between the model parameters estimated by Gehan and
George and Haycock, et. al, is remarkable in view of the fact that, not
only were Haycock, et. al. 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.? 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 DuBoies and
DuBois, Because the Sendroy and Cecchini method is graphical, it is
inherently less precise and less accurate than the formulase of other
authors, particularly Gehan and George and Haycock, et. al.

Surface Area of Body Parts

Several investigator: 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.
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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, &nd
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.l

In 1903 Lissauer reported the body SA of 12 infants ranging in age
from 17 days to 15 monthe. His measurements of body parts were not
broken down into as much detail as Meeh and Boyd, recording SA in terms

of only head, trunk, upper extremities, and lower extremities,'

DuBois and DuBois reported the SA of various body parts for four
adult males and one adult female. Sawyer, Stome, and DuBois reported
body part SA for a 29-month female, a l2-year, 10-month male, an 18-year
male, a 2l-year, 6-month male, and a 26-year female. Both research
teams measured SA for head, trunk, arms, hand, thighs, legs, and feet,l

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,

Bradfield, in 1927, measured the SA of the trunk, arms, fingers,
legs, and toes of 47 Caucasien 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 20] 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 811 individuals had a “standard Japanese physique
by sex and age," or were categorized as slender or obese after adoles-
cence. The authors reported the average percentage of total body SA for
a large number of different body regiomns, including the area covered by
head hair, the forehead, face, ear, neck, upper front trunk, lower front
trunk, upper back trumk, 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:?

® the percentage of total SA of the head, face, and neck
decreases with increasing sge;

° the percentage of total SA of the lower extremities, such as
thighs, increases with age; and
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® the differences in percentages of different body regions
hetween 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 snd Geometric Methods--

Two methods have been used extensively to estimate the surface ares
of body parts: linear methods and geometric methods. Linear methods
are based on actual measurement data, and genmerally involve multiplying
a linear dimension of a body part (length, circumference, etc.) by a
constant which is derived from previcus direct measurements. Geometric
methods divide the body into parts which are assigned a simple geometric
shape, e.g., a forearm is treated like a cylinder, the head like 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
s0!1ds to calculate the SA of the geometric solid most clogely related
to the body part. The results were reported as a percentage of total SA
associated with each body part and are presented in Table 3-4, which
shows 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 (SP8)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.1l (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

L

EARLIER METHODS FOR ESTIMATINGZTHE PERCENTAGE OF SKIN
AREA (WITH ASSUMPTION OF 1.9 m° TOTAL AREA)3
Popendorf's
Wiedenfeld Berkow Cylinder Anatomic
Body Part (1902)2 (1931312 model (1973}123 | model (1976)3
Read 4.8 9.7b 5.7
6
Neck 2.1 1.1 1.2
Upper Arms 10 7.0 9.7
13.5
Forearms 7.1 e 6.7
9.8
Hands
4.2 4.5 6.9
Fingers 3.3
Shoulder 6.8
Chest 27 3g¢ 8.0
30.8
Back 8.0
Hips 9.1
25 17
Thighs 20.9 18.0
Calves 12.5 12.7 13.5
17.4°
Feet 7.1 6.3 6.4
8 As referenced in Berkow (1931),.12
b Cylinder model of Parker et al. (1973) sssumes a cylindrical head.l3
¢ Apparently, hands were included in forearms and feet were included in
calves.
4 The relative proportions of the Berkow model compare favorably with other

i mod21s if the percentage attributed to the trumk is reduced by one-half.
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Total Body Surface Area

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

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

a a
SA; = agW; lB; Ze;
or in logarithmic form:
In (SA); = 1n ag + ajln Wi + azln Hj + ln ej

where SA is surface area in meters squared, W is weight in kilograms, H

is height in centimeters, ag, a), a) are parameters to be estimated and
ln e; is a random error term with mean zero and constant variance. For

tests of hypotheses, it was assumed that ln e; 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:

ag = -3.73 (0.,18), a; = 0.517 (0.022), a3 = 0.417 (0,054).

The model is then:
0.0239 w0.517 p0.417

or in logarithmic form:
In SA = -3.,73 + 0,517 In W + 0.417 1n 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,! 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 Boydl and Van Graanl# 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 srms
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 used for the surface area of
body parts (SAP):

a a
SAP = agW 1u 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 tejected 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 upom which they are based (n), the coefficient of determi-
nation (R?), the standard error about the rsfression (s.e), and the p-
vuslue for the hypothesis that RZ = 0. The RZ 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 tctal SA and SA of body parts calculated
with regression equations and NHANES 11 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
pinimum 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

m e smmamn Ay ————— o
EQUATLON FOR,SURFACE AREA )
BODY PART (™) P R s.e. n
Head
Female 0.0256 o124 0189 1 401 | 0.302 | 0.00678 | 57
Male 0.0492 wP2-339 g0.0950 1 4 41 | 0.222 | 0.0202 32
Trunk
Female 0.188  w0-847 §-0.304 | g 001 | 0.877 | 0.00567 | 57
Male 0.0240 w0898 g=0.C131 § 4 04 | 0.894 | 0.0118 32
Upper Extremities
Fesale 0.0288 w034l gO-175 | 6 001 | 6.526 | 0.00833 | 57
Male 0.00329 wO-466 g0:-524 1 4 001 | 0.821 | 0.0101 48
Arms
Female 0.00223 w0-201 §0-788 1 4 61 | 0,731 | 0.00996 | 13
Male 0.00111 wO0-616 g0.561 0.001 | 0.892 | 0.0177 32
Upper Arms
Male 8.70 wo-741 g-1.40 0.25 | 0.576 | 0.0387 6
Forearms
Male 0.326 w0-838 §-0.885 1 4 o5 | g 897 | 0.0207 6
Hands
Female 0.0131 w0412 0.0274 | o0 | 04ar | 00172 | 122/
Male 0.0257 w0-373 g70-218 1 4 001 | 0.575 | 0.0187 32
Lower Extremities?/ 0.00286 wo-4°8 g0.696 0.001 | 0.802 | 0.00633 {105
Legs 0.00260 w0+342 g0.626 0.001 | 0.780 | 0.0130 45
Thighs 0.00352 w°-529 g0-379 | 5. 001 | 0.739 | 0.0149 | 45
Lower Legs 0.000276 wo-416 y0.973 0.001 | 0,727 | 0.0149 45
Feet 0.000618 w0-372 80725 | o001 | 0.651 | 0.0147 45

a/
not used.

W: weight in kilograms

B: height in centimeters
level of significance
coefficient of determination
standard error about the regression
number of observations

One observation for a female whose body weight exceeded the 95 percentile was

b/ Although two separate regressions were marginally indicated by the F test,
pooling was dome for consistency with individual compouents of lower extremities.
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TABLE 3-8.

SURFACE AREA BY

BODY PART FOR ADULTS IN SQUARE METERS

-========T

=== ==

n: number of observations

24

Males Females
Body Part Mean (s.d.) Min - Max n Mean (s.d.) Min - Max o
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 4B 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 - - —
Forearms 0.114 {0.0127) ©0.0945 - 0.136 6 - - -
Hands 0.0840 (0.0127) 0.059 0.113 32 0.0746 (0.00510) 0.0639 - 0.0824 12
Lowver
Extremities 0.636 (0.0994) 0.283 - 0.868 4B 0.626 (0.0675) 0.492 - 0.809 57
Legs 0.505 (0.0885) 0.22: -~ 0.65 32 0.488 {0.0515} 0.423 - 0,585 13
Thighs 0.198 (0,147} 0.128 - 0.403 32 0.295 (0.0333) ©.258 - 0,360 13
Lower Legs [0.207 (0.037%9) 0.093 - 0.296 32 0.194 (0.0240) 0.165 - 0.229 13
Feet 0.112 {(0.0177) 0.0611 - 0.15 32 0.0975 (0.00903) 0.0834 - 0.115 13
s.d.: standard deviation




TABLE 3-9.

PERCENTAGE OF TOTAL BODY SURFACE AREA BY PART FOR

ADULTS

p: npumber of observations

25

Males Females
Body Part Hean (s.d.) Min - Max n Mean (s.d.) Min - Max o
Head 7.8 (1.0) 6.1 10.6 32 7.1 (0.6) 5.6 - 8.1 57
Trunk 35.9 (2.1) 0.5 41.4 32 34.8 (1.9) 32.8 - 41.7 57
Upper
Extremities 18.8 (1.1) 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 (0.8) 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 (1.,9) 33.3 41,2 48 40.3 (1.6} 36.0 - 43.2 57
Legs 31,2 (1.6) 26.1 33.4 32 | 32.4 (1.8) 29.8 - 35.3 13
Thighs 18.4 (1.2) 15.2 20.2 32 19.5 {1.1) 18.0 - 21.7 13
Lower Legs 12,8 (1,0 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
s.d.: standard deviation




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 wmales 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 total SA in Table 3-12,
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TAELE 3-10. TOTAL BODY SURFACE AREA OF MALE CHILDREN IN SQUARE METERS

Percentile
hge (yrs.)? 5 10 15 25 50 75 85 90 95
2<3 0.527 | 0.546 | 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
S <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 [ o0.821 | 0.866 | 0.915 | 0.957 | 1.0 1.06
7¢8 0.794 | 0.832 | o0.848 | 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 < 11 100 | 104 | o106 | 1.0 | 1.8 | 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 1.1 ) 13 | o120 | o125 | 134 | 147 1.52 | 1.62 1.76
13 < 14 1.20 | 126 | 127 | 130 | 147 | 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 | 152 | 160 | 1.70 | 1.79 1.84 | 1.90 2.02
16 < 17 155 | 1.59 | 1.61 | 1.66 | 1.76 | 1.87 1.98 | 2.03 2.16
17 < 18 1.5 | 1.56 | 1.62 | 1.69 | 1.80 | 1.9 1.96 | 2.03 2.09
<6 6.616 0.636 0.649 0.673 0.728 0.785 0.817 0.842 0.876
<9 0.787 | 0.814 | 0.834 | 0.866 | 0.931 | 1.01 1,05 {1.09 1.14
% <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

al

= Llack of height measurements for children < Z years in NHANES II precluded calculation of surface
areas for this age group.
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TABLE 3-11., TOTAL BODY SURFACE AREA OF FEMALE CHILDREN IN SQUARE METERS

Percentile
Age (yrs.)gl 5 1 10 15 25 50 75 85 90 95
2 <3 0.516 ‘ 0.532 0.544 0.557 0.579 0.610 0.623 0.637 0.653
1<t 0.555 F 0.57¢ 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 G.784 0.820
5<6 0.675 0.700 0.714 0.735 0.779 0.830 0.370 0.502 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
B <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 1.1%6 1.30 1.40 1.50 1.56 1.62
12 < 13 1.13 1.19 1.24 1.27 1.40 1.5 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.B4 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
al

= Lack of height measurements for children < 2 vears in NHANES II precluded calculation of surface
areas for this age group.
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SECTIOR &

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 and out of the
lungs.1 The volumes of irhaled :nd exhaled air usually are not exactly
equal; the volume of inspired o’ ygen is typically larger than the volume
of expired carbon dioxide. Pulronary ventilation is generally repre-
sented by the minute volume (Ve), the volume of gas expired in liters
per minute at BTPS (gas volume at normal body temperature and ambient
barometric pressure, saturated with water vapor). Minute volume is the
product of tidal volume (the volume of gas moved during each respiratory
cycle) and respiratory frequency.Z

Minute volume is usually measured accurately with a water-filled
spirozmeter. The spirometer uses one-way 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.Z These types
of spirometric measurements of Ve have been reported by various clinmical
studies eince 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 beer 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 with the onset of exercise, followed 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 strenucus. When
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TABLE 4-1. FORMULAE FOR PREDICTING BASAL PULMONARY
VENTILATION RATES IN HUMANS

Subject
Age Number Formula for Calculating Reference
(yrs) & Sex Minute Volume (1/min) Number
Adults 100M 3.66S8 (s.d. = 0,528) 36
44M -4,378 + 0.2363W - 0.037A (s.d. = 1.37) 15
22M 2.94S (range: 2.56S -~ 3.,988) 15
19M 3.718 (s.d., = 1.065) 25
16M -0.37 + 4.028 (s.d. = 1.35) 51
16M 7.96 + 0.011W (s.d. = 1.47) 51
10M 4,548 (s.d. = 1.07) 32
10M 3.58 (s.d4. = 0.58) 15
93F 3.40 + 1.838 (s.d. = 1.08) 51
93F 4,88 + 0.021w (s.d, = 0,97) 51
50F 4,35 (s.d. = 1.5) 31
13F 2.€3S (range: 2.09S8 - 3.98S) 15
10F 3.458 (s.d. = 0.35) 15
5-7 8M 8.128 (range: 6.255 - B.758) 42
8-13 10M 6.685 (range: 5.40S - 8.128) 42
9-15 40M -48.3 + 0,732 (r = 0.75) 27*
9-15 40M -80.6 + 0.87H (r = 0.643) 27%
9-15 40M 15.6 + 0.84W (r = 0.614) 27%
9-15 40M -9.5 + 45,78 (r = 0.635) 27*%
13-15 11M 4.518 (range: 3.358 - 5.338) 42
16-19 124 3.978 (range: 3.16S - 4.89S8) 42
16-34 17M 3.68 (x = 0.38) 18
17¢% 3.28 (r = 0.4S) 18
20-29 11M 3.548 (range: 2.518 - 4.,558) 42
32-38 10M 3.83S (range: 3.115 - 4.558) 42
35-49 15M 3.18 (s.d. = 0.58) 18
10F 3.28 (s.d., = 0.45) 18
41-48 10M 4.215 (range: 3.575 - 4.725) 42
48-57 M 4.048 (range: 2.958 - 5.088) 42
50-69 194 3.98 (s.d. = 0.458) 18
59-71 8M 3.77S8 (range: 3.438 - 4.708) 42
73-76 M 3.988 (range: 3.398 - 4.828) 42
Infants 17M/F ~0.1531 + 0.3W (r = 0.84) 38

-]
*Ve for maximal values; A = age in months

s.d.: setandard deviation
: surface area (m*)
W: weight (kg)
H: height (m§
A: age (yrs)
r: correlation coefficient
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exercise ceases, there is an abrupt decrease in ventilation, fol lowed by
a more gradual decline to pre-exercise values,t

The ventilatory response to a given intemsity 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.? As
the intensity of effort increases above sixty percent of a person's
maximal work capacity, a disproportionate hyperventilation develops.6
This parallels and probably reflects the accumulation of enaerobic
metabolites in the blood.2

With increasing age, the resting metabolic rate, and thus resting
ventilation, tend to decrease slightly. Minute volume in clder indi-
viduals responds to the increasing metabolic demands of exercise in a
manner similar to younger persons; however, the older person has 2
higher ventilatory response at £ given submaximal metabolic demand, an
earlier onset of anaerobic metabolism with associated earlier hyperventi-
lation, and a reduction in maximal ventilation. In additiom, 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 fol lowing a
period of moderate to severe exercise increase with age.’

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 individuzl demonstrates a
lower minute volume required for a giver work load, indicating an
improvement ir the efficiency ¢f ventilation, and a higher maximal
minute ventileation that can be achieved during strenuous exertion.’

The majority of the population typically breathes through the nose,
shifting to oronasal breathing during conversation, singing, illness
with nasal congestion, or exercise. With exercise, most individuals
shift from nasal breathing to oronasal breathing at ventilation rates
greater than 30 to 35 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.

Methods

Review of the literature failed to identify equations that would
enable the development of statistical distributicns of minute ventila-
tion at all activity levels for male and female children and adults.
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 AIRS

___Normal Breathers "Mouth" Breathers
Nasal Mouth Nasal Mouth
Ventilation volume volume volume volume
rate (1/min) (1/min) (1/min) (1/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 sre 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 recently 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.? Activity level categories for the other age-sex groups were
extrapolated from the criteria for male adults on the basis of body
weightl® 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 PATTERN CATLGORIES BY AGE AND SEX

T T T e T N T S T T S S S N N T N L N T N N T s o e T s ST T s =

AGE SEX WEIGHT ACTIVITY RANGES
(yrs) (kg) (kg-m/min)

LIGHT MODERATE HEAVY

2 F 11.80 < 50 50 - 100 > 100

M 12.34 < 52 52 - 105 > 105

3 F 14,10 < 60 60 - 120 > 120

M 14,62 < 62 62 -~ 124 > 124

4 F 15.96 < 68 68 - 135 > 135

M 16.69 < 71 71 - 142 > 142

5 F 17 .66 < 75 75 - 150 > 150

M 18.67 < 79 79 - 158 > 158

6 F 19,52 < 83 83 - 166 > 166

M 20.69 < B8 88 - 175 > 175

7 F 23.26 < 99 99 - 197 > 197

M 22.85 < 97 97 - 194 > 194

8 F 26.58 <113 113 - 225 > 225

M 25.30 < 107 107 - 215 > 215

9 F 30.45 <129 129 - 258 > 258

M 28.13 <119 119 - 239 > 239

10 F 32.55 < 138 138 - 276 > 276

M 31.44 < 133 133 - 267 > 267

11 F 36.95 < 157. 157 - 313 > 313

M 35,30 < 150 15 ~ 299 > 299

12 F 41.53 <176 176 - 352 > 352

M 39.78 < 169 169 -~ 337 > 337

13 F 46.10 <195 195 - 391 > 391

M 44 .95 < 191 191 - 381 > 381

14 F 50,28 < 213 213 - 426 > 426

M 50.77 < 215 215 - 431 > 431

15 ¥ 53.68 < 228 228 - 455 > 455

M 56.71 < 240 240 - 481 > 481

16 F 55.89 < 237 237 - 474 > 474

M 62.10 < 263 263 -~ 527 > 527

17 F 56.69 < 240 240 - 481 > 481

M 66.31 < 281 281 - 562 > 562

18 F 56.62 < 240 240 -~ 480 > 480

M 68.88 < 292 292 -~ 5B4 > 584

Adults F 64.12 < 272 272 - 544 > 544
Adults M 70.75 <300 300 - 60C > 600

———— e e - - o S " s S 1 Sk e o T S o et i B o s s o S e e o e . B (o e B e (e P O (i
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Most of the available minute ventilation measurements are from
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 cf oxygen uptake; oxygen
uptake was converted to kilogram-meters per minute? and the associated
breathing rates categorized accordingly.

For each age-sex~activity level category for which data were
available, mii imum, 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 were 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 rejresentative only of the available individual measurements,
For a few groups, the means reported by some suthors 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, minimum, and maximum values of available
minute ventilation data by age and sex for light, moderate, and heavy
activity levels. Although measurements taken at rest were included in
the light activity level category, resting ventilation rates are slso
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
preschocl-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 available.
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ACTIVITY PATTERRNS

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'lutant differs significantly from one microenviromment to another, as
may happen with particulate filtration from the outdoor to the indoor
microenvironment.ll

Table 4-6 presents the average number of hours and the percent of
‘time spent in three microenviromments (indoors, outdoors, and in
vehicles) at three activity levels (low, mediuvm, and high), These
values were derived from dats 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.
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 LEVELLI

Average percent of Average hours

time ir each in each
microenvironment microenviromment
Activity at each at each
Microenvironment level activity level activity level
Low 81.85 19.64
Indoors Medium 2.95 71
High 41 .098
Total 85.21 20.4
Low 4,21 1.01
Qutdoors Medium 2.69 .65
High .48 12
Total 7.38 1.77
In Low 7.16 1.72
transportation Medium W19 +05
vehicle High .0050 0012
Total 7.36 1.77
All Low 93,2 22.4
Microenvironments Medium 5.8 1.4
High 0.9 0.22
Total ~100 ~24
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More detailed activity pattern data are available in Appendix D,

which presents in its entirety a document describing activity patterns
for 56 population subgroups.lZ This document is a supplement to a

report on the application of the NAAQS (National Ambient Air Quality
Standard) Exposure Model to carbon monoxide.

Hourly assignments to
locations, microenvironments, and activity levels are presented for each
population subgroup.l2
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GLOSSARY

correlation analysis - shows tlie 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.

RZ - 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. RZ 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 programmer 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%Z of the values in that sample fall.

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

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

QNTL8 - 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. INTRODUCTION

Practitioners have generzlly been avare of the
need to provide measures of precision to qualify
estimates forthcoming from multi-stage sample
survey data. While the methodology has been known
for some 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, acd totals are relatively straightforward;
yet, it is & curious fact that nome of the "wmajor"
statistical software vendors (e.g., SAS, BMDP,
8PSS, ete.) aupport routines to perform these
calculations. The expressions for complex non-
linear statistics, such as covarisnces and corre-
lations, take on an added dimension of mathemati-
cal and computational difficulty. As a result,
there is a chronic need for computer software to
provide measures of precision for both linear and
non-lipear statistics.

In this paper, we describe a collection of SAS
macros, written in PROC MATRIX, to perform vari~
ance estimation using the Jackknife Repeated Rep-
licate approach (Frankel, 1971). Jackknife Re-
peated Replicate {JRR) is & particular applicaticn
of the familiar "jackknifing" method of variance
estimastion. It is considered here in the special
case where there are tvo {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 varisbility is used to impute
the variance of any populstion statistic of inter—
est. A more formal discussion of the method is
provided below.

Softwvare had been written to calculate esti~
mates for nine different sample survey statistics,
plus their standard errors. These include not
only linear statistics, esuch as means, distribu-
tions, and totals, but also more complex non-
linear measures including covsrisnces, correla-
tions, and the slope and intercept from & 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 discussion.

2. BACKGROUND

Theoretically, at least, seversl techniques are
available to estimate standard errors from multi-
stage sample surveys, Following naturally from
classical experimental design considerstions, per-

haps the most straightforward of these is to in-

corporate replication directly into the design of
the survey. The central idea is to select a
reasonably large number of subsamples,
independently of each other, snd to form an esti-
mate of the population statistic of interest from
esch subsample. Ap unbiased estimate of the
population statistic is then the simple average of

A-1

the replicate-specific estimates; the variance is
e function of the squared deviations of the repli-
cate-specific estimates from the overall estimate.
However, as described in Kish & Frankel (1970), =
large number of replicates may be impractical for
multi-stage sample surveys.

Cochran (1977, ch. 11) offers three alternative
strategies for calculating variances, especislly
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 certain variables. The Taylor series expansion
of the parameter is comsidered, retainirng only the
linear components. This technique has been widely
applied, and seversl software 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 Teylor series expansion
may be perfectly satisfactory for these population
statistics, one encounters erippling mathematical
difficulties for more complex statistics. In
particular, derivation of the first-order partial
derivatives proves mathematically intractable for
some pon-linear measures, such as partisl correla-
tion end multiple correlation coefficients.
Balanced Repeated Replicate (BRR) offers an alter-
native approach for these situations. A "half-
sample” is formed by selecting one of the two
PSU’s in each stratum, across all strata ian the
design. From this half sample, an estimste of the
statistic of interest may be calculated. McCarthy
{1966) had shown that it is possible to select, in
8 rigidly prescribed manner, a subset of all pos-
sible half-samples whose elements are orthogonal
with respect to the strata.

The major shortcoming of this approach is the
construction of the balanced bhalf-samples them-
selves. Depending upon the number of strata, the
balance property of the replicates may be in jeop-
ardy. Possibly for theee reasons, softvare to
implement this strategy is rather scarse, although
two years ago, & set of macros was presented
before this forum (Lago, 1981) for the case of
linear and non-linear measures.

The third slternative is called the Jackknife
Repeated Replicate (JRR) approach (Frankel, 1971).
It vas motivated by jackknife estimastion pro-
cedures and the BER technique described above. In
the general jackknife procedure, a ssample of inde—
pendent observations is partitioned into a mumber
of subgroups. Each subgroup is systematically
deleted, and the behavior of the resulting
parameter estimate is comnsidered. 1Im this
particular application, it is the stratum-PSU
¢ells which form s natural partitiom of the
sample. The technique is more formally described
below,

Frankel (1971) and Kish & Frankel (1974)
present empirical evidence concerning the bahavior
of these three varisnce estimation techniques.
Overall, 211 three methods gave reasonable results






for severasl statistics,
regressjon coefficients, and correlation co-
efficients, There were relatively swall biases,
and the "studentized" estimates of various popula-
tion measures conformed ressonably well with per-
centage points of the appropriate t-distribution.
Vher judged against several criteria, nome of the
methods vas felt to be consistently better or
worse. Xish & Frankel (1974) conclude that "..
TAYLOR methods may be best for simple statistics
like ratio means, and BRR and JRR for complex
statistics like coefficients in multiple regres-
sions",

While the other two methods provide useful
techniques, there are those vho wvould argue that
this is somewhat offset by difficulties encounter-
ed in implementing the strategy. The Jackknife
Eepeated Replicate approach avoids many of these
pitfalls, while producing satisfactory variance
estimates,

for example, wmeans,

3. STIATISTICAL THEORY

The Jackknife Repeated Replicate technique was
originally described in Frankel (1971). We sup-
pose that we have an epsem, multi-stage sample
survey design where the population has been parti-
tioned into B primary strata. Within each strat-
um, twvo (and only two) primary sampling units have
been selected with equal probability. This does
not preclude those designs with more than two
PSU's per stratum, however, those PSU's would need
to be collapsed and combined into two oppoaing
groups in an unbiased manmer.

We let S denote the entire sample, and let 5(2)
denote an estimate of the population statistic, Z,
of interest from the entire sample. The jack-

knifed replicate sarising from the h-th stratum,.

Jp, is that replicate formed by removing from 8
those observations in PSU #1 in the b-th stratum,
and, by way of compensation, including twice those
observations in PSU #2 of the stratum, for
b=1,2,...,B. This is equivalent to setting to
sero sample weights corresponding to those obser-
vations in the first PSU, and doubling the weights
of those observations in the second PSU; the
weights of observations in the remaining strata
are not disturbed. The estimate of the population
statistic derived from this replicate is denoted
by Ju(2), Similarly, the complementary jackknifed
replicate, Cp, in the b-th stratum is formed by
reversing the roles of the twe PS5Us in that
stratum - weights corresponding to observations in
the second PSU are set to zero, while those in the
first PSU are doubled. The estimate arising from
the complementary jackknifed replicate is denoted
by Cp(2), for b=1,2,...,B. This pair of repli-
cated samples is formed for each stratum in the
design. The Jackknifed Repeated Replicste vari-
ance estimate is defined as:

varls(@l = (0.5) T {1 3y(m-s(2) 12 (3.1)
B ‘e [ ch(z)-s(z)lz}

wvhere the finite population correction factor has

been ignored. [This corresponds to equation

(4,26) in Frankel (1971}.]

By way of illustration, consider the example of
estimating the total of some characteristic, say
X, of the population, for example, the total
expenditure on hospitalization in the State of
North Carclina. Letting the subscript k represent
& composite of all subsequent stages in the desipgn
beyond the stratum-PSU level, we use xp,x to
represent the value of X realized from the k-th
observational unit in the h-th stratum and the a-
th PSU. Corresponding to this sample unit is the
usual sample wveight, wyak, i.e., the inverse of
the probability of selection for that sample unit.
We define the notation,

(wx)pg = ; ¥hak ZXhak (3.2)
that is, the sum of the weighted x-values
aggregated to the (b,a)-th stratumPSU level. The
overall estimste of the population total is given
by:
S(X) - (“)-o - z E (“)ha (303)
h a

which is the familiar Borvitz-Thompson unbiased
estimate, and where as usual the dot motation
indicates summation over the corresponding
subscript.

From the above description, the estimate of the
populstion total arising from the jackknpifed
replicate in the h-th stratum is computed as:

X = Y Y (wx)y,

gfh &+ Ofu)u + 2(wx)p2

or, Jp(X) = (wx).. + { (wx)py - (wx)p ]

or, Jp(X) = (wx)., + [ (ax)yp (3.4)

where (Ax)p represents the difference in the
weighted sum of X, sggregated to the stratum-PSU
level, between the two PSU"s in the h-th stratum,
for h=1,2,,..,8. It cap siwmilarly be shown that
for the complementary jackknifed replicate in the
h-th stratum,

Ch(X) = (wx).. - (ax)y (3.5)
for h=1,2,...,4. Thus, the JRR variance estimate
of the population totsal would be foumnd by an
application of (3.3), (3.4), and (3.5) in
expression (3.1).

Expanding the example, we let the variable, Y,
denote the total lengths of stay in hospitals in
North Carolina, and suppose that we are interested
in the ratio, R, of totasl expenditure on
hospitalization to total length of stay, i.e., the
average per diem cost of hospitalization. The
populstion estimate of this messure is seec to be:

S(R) - (n)oo , (vy)vo (3.6)
where the interpretation of (wy).. follows in an
anslogous manner to that of (wx).. above. A
little reflection will yeveal that

Jp(R) = [ (wx).o + (ax)y ]
1] (Guy)ee ¢ (2y)y ) (3.7
and,
Cp(R) = [ (wx)., = {8x); ]
{1 Gwy)ee = Coydp ) (3.8)






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

More formally, let the populatien statistic of
interest, Z, be expressed as a function of r
population totals, i.e., Z = g(21,22,...,2,). We
let 8(2) = gls(z;},5(23),...,5(2;)] be a consis-
tent estimator of the populstion parameter, where
8(2y) = (wzy).. is an unbissed estimate of the k-
th population total, for kel,2,...,r. The esti-
mated totel for the k-th component arising from
the jackknifed replicate in the h~th stratum is
given by Jn(Zy) = (wzyd.. + (Azy)p where (wzy)..
snd (azy)y sre defined in an snalogous fashion to
(3.3) and (3.4). The corresponding estimate of
the population statistic is Jp(2) = glIp(2y),
In(22) 4, Jp(2,)]. Similarly, the estimated
total for the k-th component arieing from the
complementary replicate in the h-th stratum is
defined by Cr(2y) = (wzy)i— (azy)y, with the
corresponding estimate of the population statistic
computed as Cp(2) = glCp(21), ChlZ2)yee, ChlZy)].
This pair of estimated parameters is calculated
for each stratum in the desigp, and the expression
(3.1) is used to calculate the overall estimate of
the variance.

As 3 fival example, we consider a more complex
non~linear statistic: the slope from a simple
(weighted) linear regression, Letting the vari-
able, ¥, denote the dependent variable, and the
veriable, X, denote the independent vgriable, it
can be shown that the slope is a function of r=5
population totals: §(Z;) = (wx.. , 5(Z3) = (wx2)
ee s 8(Z3) = (wydee , 8(Z4) = (wxyde, snd 8(Z5) =
(w).. . PFinally, the function relating these
population totals to the parsmeter of interest is

given by:

gl8(21),...,8(25)} =
5(z,) - s(21) 5(23) [/ s(zs)

5(2y) - [s(23)12 / s(zg)

4.0 DESCRIPTION OF THE SOFIWARE

4.1 QVERVIEW

Twelve different components have been written
to provide estimates, and their standard errors,
for s variety of sample survey statistics using
the JRE approach. The reader is referred to
Table 1 for a summary of these components and
their respective uses,

Considering the linear statistics, first, there
are three macros avgilable to provide simple
descriptive statistics, namely, the estivated
means (_MEANS), distributions (_DISTRBN), and
totasls (_TOTALS) of ore of more specified
varisbles. These macros estimate overall
population measures; however, a complementary set
of three macros is also available to compile the
corresponding statistics within the levels of one
or more subpopulations (e.g., Sex, Race, Religion,
etc.)., These are labelled _SUBMEAN, _SUBDIST, and

_SUBTOTS respectively., In addition, the macro
_BRATIO is available to calculate an estimate of
the generalized ratio of two specified variables
within one or more domain variables. Thus, there
arTe seven macroé to calculate estimates of simple
linear statistics.

ROUTINE PARAMETER
_MEANS «+o The meane of one or

more variables.

_DISTRBN ... The distributions of
one or more variables.,

_TOTALE ... The totals of one or
more variables,

_SUBMEAN ... The means of oune or
wore variables within
one or more domains.

_SUBDIST .., The distributions of
one or more variables
within one or more
domains.

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

_BATIO «.. The ratio of two variables
within onme or more domains.

~CORREIN ... The lower triangle of the
correlation matrix smong
two or more variables,

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

_LINREG ... The slope and intercept from
a simple linear regression.

_QNTLS «+s The quantiles of the diz-
tribution of a variable.

_CDF +s. The values of the CDF

function of a variable.
JABLE 1: Listing of the JRR Routines and the
Paraweters They Estimate

For the non-linear measures, the following
statistics plus their standard errors msy be
computed using this software. Given a set. of
varisbles, either the correlation matrix
(_CORREIN) or the covariance matrix (_COVMAT) may
be computed. In the latter case, the lowver
triangle plus the diagonal elements of the matrix
are calculated and reported, wvhile for the former
weasure, only the lowver triamgle of the matrix is
computed. Both matrices are printed one column at
a time. A macro is zlso available to estimate the






slope snd intercept from a simple (weighted)
lirear regression (_LINREG) of a dependent
variable on an independent warisble.

The last two macros are related to cumulative
distribution function of a specified variable, say
X. Given a value, p, for 0 < p <1, the quantile,
Q, is that value of X such that PriX < Q] = p;
this term interchangeably with the term
"percentile” Thus the macro {_QNTLS) takes a set
of p’s and estimates the correspounding quantiles
snd their standard errors of the distribution of
X For example, it may be of interest to estimate
the 952 "percentile™ of choleaterol levels among
adult males over the age of 45.

The macro _CDF performs the complementary
operation, That is, given a set of X-values, this
macro estimates the corresponding values of the
cumulative distributiocr fumction and their
standard errors. For example, it may be of
interest to estimate st what percentiles in the
distribution of s standardized test certain scores
fall., It is perhaps these last two macros which
drav into focus the wide range of applications
open to the JRR spproach.

4.2 PROGRAMMING COMSIDERATIONS

All statistical computstion is performed using
PROC MATRIX code., BSome preliminary results,
preparatory to the actual calculatioms, are
performed using PROC FREQ. The results themselves
are OUTPUT to a dataset, and are reported using
PROC PRINT. While this dataser is DELETEd as the
final step in each macro to conserve core, this
could easily be modified in order to save, and to
use in subsequent steps, the results of these
calculations.

As has become standard procedure for SAS “79
macros, information is passed to the programs by
specifying & series of "parameter™ macros prior to
invoking the desired routine. Each of the twelve
macros have parameters which sre peculisr to
themselves, hovever, there are four “global"
macros which wust be pre-specified for &1l twelve
components. These declare the _DATASET vherein
the data reside; as well as those variablee on the
dataset vhich identify the primary _STRATUM and
primary sampling unit (_PSU) within stratum, and
the sample weight (_WGT) for any observation.

With regard to missing valuves, the philosophy
of these macros is to use a8 much information as
possible, Thus, for example, the missing value
patterns for one variable will wmot interfere with
the computations for any other variable for simple
descriptive statistics. This is similar to PROC
MEANS, Covariances and correlations use "pair-
wise" deletion for missing values, similar to the
default for PROC CORR. 1If the user desires "case-
wise" deletion, this should be done explicitly inm
the data step beforehand.

No attempt is made to compensate for missing
walues in the computations. Chaspman (1976)
discusses several techniques for controlling not
only for missing sample units, but also for item
non-response. Cox {1980) describes, and
Iacchionne (1982) implements a strategy to perform
one such imputation procedure. The practitioner

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

Firally, very little error-checking has been
incorporsted into the routipes themeelves. Since
the method is dependent upon observations being
svailable for both PSU's in any stratum, each
Bacro prints a warning message if one of the PSU's
is empty for any stratum. However, parameter
macros describing the numbers of levels, their
values, and their labels for domain variables, for
example, are not verified, Errors in these
parameters may cause misleading, or even entirely
erronecus results, or leave the user at the mercy
of PROC MATRIX error messages.

4.3 EXAMPLE

In this section, an example of the JRR variance
estimation routines is presented. Tc motivate the
discussion, we consider data arising from the
National Assessment of Educationsl Progress
(NAEP), NAEP is an on-going research effort
sponscred by the U.S. Office of Education,
designed to chart the progress of successive
cohorts of students in a wide range of academic
subjects. The educationsl attsinments of §-year-
olds, l3-year-olds, and l7-yesar-olds in ten
different learning areas racging from reading,
writing and mathemsatics, to art, literature and
citizensbip are evaluated. Different areas are
asseased every year; however, all sress are
periodically re-evaluated to gauge changes in
educational achievement. In this discussion, we
consider s subset of that data srising from the
1976 assessment of mathematical skills among 17-
year-cld students (Jones, et al, 1982), S8ince the
goal st this stage is to simply demonstrate the
macros, and not to provide definitive results from
this study, some of these findings may differ from
other published material.

There are four questions which asttempted to
measure the student’s underlying attitudes towards
mathematics (MATHATTA — MATHATID). For example,
one question suggests that: ™I would like to be
called on in Math class more often™, Rach
statement is rated on a 1-5 scale, where a higher
vealue indicates stronger agreement with the issue.
Io this analysis, the mean values of these scales
are generated within the levels of two domain
varizbles, pamely, SEX and RACE.

Figure 1 depicts tbe code to derive these
results. In addition to the four “global™ macros
described above, other parameter macros are
defined to pass information to the routine. The
number of variables and the names of the variables
whose means are desired are specified in _NVARS
and _VARS respectively. The variables whose
levels define the subpopulations are specified in
~DOMAINS, For each domain variable, _DLEVELS
indicates how many values (i.e., "levels™ it
assumes, while the distinct values themselves sre
detailed in _DVALUES; optiomally, _DLABELS is
available to provide a descriptive label for each
subpopulation. There must be an ebvious
correspendence in the information provided across
these four macros.
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CATA DERO;
SET susbs.nxpéxnpsnnnun BATHLTTS
BATHATTC MATHATID STR_1D PSUNIT
NARPEGTF);
HiCEO _DATASET DERO b 4
BACRO _STRATUR STR_ID ]
BACBO _PSU PSURLT %
BACRO _WGT BAEYNGTE ]
BACRO _NVABS 4 ]
SACBO _VARS QHATHATTA ~- BATHATID 8§
NACRO _DOBAINS RACE S5EIX 1
BACRO " DLEVELS 2 2 ]
MACBO "DVALUES 15 12 3
MACRO TDLABELS ¢SHITE® 'BLACK'
- *EALE' *PENALZ" 3
L3oBaEMN
FIGURE ]: 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
sample size (UN_WTD_N) and the (simple) sample
mean (UNW_MEAN); npext, the corresponrding
population statistics: the estimated size of the
subpopulation as reflected by the sample weights
(WGTD_N), and the (weighted) mean (WGTI_MEAN).
These are followed by the JRR estimate of the
standard error (STD_BRR), the coefficient of
variation (COEF_VAR), and the design effect
(D_EFF). Thus, for example, the estimated mean
response for MATHATTA is 3.94 (s,e.=0.02) for
femzles, and 3.72 {(s.e.=0.03) for males.

REAN{S) OF THTF VYAKINBLEG{S) : BATHATTA AATHATTB BATHATIC BATMATTD
WITNIN POAAEN{5)¢ sex BATE
UN_VGT_K: UDSERVED SARTLE STt VGTD_¥:  ESTINATED POPULATION SIIE STO_ERR: JACKKNIFED STANDARD ZRROH
UNI_NEAN: UNWEIGHTLD MEAK ¥UT_REAX: WELGHTEZD mEAN COEF_VAR: COEPFICIENT OF VARIATION
b_ErF: DESIGN ZPPECT

------------------------------------------- DOAATH=SEX  FARIABLE-RAATHATTA =-mececsmaccues S R

LAUEL YALUE  UN_WID_M  UNG_EEAN ¥GTD_N VGT_REAN STD_ERR cozr_var  p_Xrr

FEHALE 1 2,392 19536 3,127,628.18  3.93928 ° 0.0229583 0,0057 1. 4092

RALE 2 2,169 3. 72001 2,986,208.57  3.71942 0.0107188 6.0083 2. 1660
Srereeerrosoermemmeensseecesseocooaamaaaaan DOMAINTSEX  VARIABLB=NATUATTB === - -

LAbEL TALUE  OUN_MTD_N  UNa_ZEAN ¥GTD_NW VGT_REAN STD_ZRR cogr_vix  p_EIP

FERALE 1 2,392 2.75000 3.125,210.07 2.78452 0.03))9887 '0.0124 " 2.8

ane 2 2,170 2.8147% 2,983,310.57  2.82595 0,033338u 0.0125 2. 296
--------------- vecveswsmmssrasosacosiesonee DORAINESER  VARLABLERATHATTC --- semmmemanase

LABEL WALUE  OUN_VID_X  UNJ_BEAN ¥ ¥ NCT_AEAN STh_gns coEF_var  p ere

FERALE ! 2,392 3,49666 3,126,898.02  3.4905% 0.03296133 0.009% 2. 1548

BALE 2 2. 168 J.55420 2.9‘79. 862. 87 3. 53585 0.0236068 0.0067 0.9992
------------------------------------------- DOARIN+SEX  FARLABLE=MATHATTD ====- -—-- —meee—

LADEL YALUE  UK_WTD_¥  UNY_NEAN ®GTO_¥ ¥GI_AEAN  STD_ERR CORP_YAK B_ErP

TERKLE t 2,392 332900 3,126,030.03  3,3352% 0.03243) 0.0097 1. 5880

mALE 2 2, 170 1108 2,985,121.21  2.7099) 0.03268) 0. 0008 1.7993

FIGURE 2: Sample Output from _SUBMEAN Macro

5. DISCUSSION

The strengths and weaknesses of the Jackknife
Repeated Replicate variance estimation approach,
and this particular software package, are
presented in Table 2. The most striking feature
of this technique is the simplicity of the
underlying strategy. Provided that one csan
Tepresent a requested statistic as a function of
certain population totsls, and unbiased estimates
of these totals derived from the data, the JRR
approach may be successfully applied.
Difficulties encountered in deriving partial
derivatives or balancing half-samples are neatly
sidestepped using this spproach.

As & result, there is a wide range of
applications for this techaique. XNot omnly are the
standard descriptive measures arising from sample
survey analysis amenable to this type of acalysis,
but complex non-linear statistics may also be
estimated along with their standard errors, The
quantiles and the CDF wvalues of a particular
distribution illustrate, we believe, one of the
directions where routines msy be essily written.

These particular macros are moderately easy to
use. The exsmple of the _SUBMEAN routine
illustrates that a fair smount of detsil must, in
some instances, be supplied in preparation for the
calculations -~ certsinly more than required for
most mainstream SAS procedures. However, users
familiar with PROC SESUDAAN might well agree that
only marginally more effort is regquired for these
macros. Both routipes must be provided with
essentizlly the same information to charge up the
analysis calculations; nnfortunately, variable
labels and PROC PORMAT labels wmust be made
explicit to these macros.
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STRENGTHS

* Conceptually Straightforward

»

Wide Range of Applications

* Moderately Easy to Use

WEAKNESSES
* Fairly Expensive to Use
* Little Error Checking

JABLE 2:

Strengths and Weaknesses
of the JRR Algorithm

A more serious drawback is the expense of
running these routines. This is due in some
measure to the nature of the JRR algorithm, and to
a larger extent to the nature of PROC MATRIX. The
1982 SAS Statistics manual says that there is
"...high overhead involved in executing each
instruction; however within the instructions,
MATRIX run very efficiently" (p.553). Preliminary
results suggeat 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 size of the problem increases.

Finally, an area where the greatest improvement
would be felt concerns verifying the information
entered inte the prograws. These macros naively
assume that the information entered through the
"parsmeter” macros is accurate. Little effort had
been incorporated to verify this information, and
depending upon the miscue, one may be left to the
mercy of PROC MATRIX error messages.

6. SUMMARY AND CONCLUSIONS

An attempt has been made 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 derived,
this technique provides wholly scceptable results.
Under most circumstances, JRR offers an attractive
alternative to either the Taylor series expansion
or the BRR algorithma.

A set of SAS macros have been writtem to
exploit this technique. It is found that there is
wide range of applications. Writtenm din PROC
MATRIX, these macros are only moderately more
involved to use than other available software, but
are significantly wore expensive, This can be
traced to the JRR algorithm 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

No. Age, Sex Eadl Budz Surface In In In
aciths HeiE t, Height, Ares Body Bodx Surface
g en aeters##2 RBeight Height  Area
SEETTRITTTTTTR 2.3 YR LR R R LT L F S O i
991  0.024 F 3.2 51 0.2316 1.163130 3,931829 -1.46274
968 0.024 F 3,2 49 0,2337 1.163150 3.871820 -1.45371
993 0.023 " 2,73 48 0.2018 1,011400 3.871201 ~1.40047
993 0.025 F 307 48 0.2284 1,183731 .B871201 -1.47¢635
1600 0,028 F 2,85 50 0.2124 1,047318 3.912023 -1.54928
129 0.033 3.4 30 0.1994 1.223773 3.912023 -1.461244
126 0,033 3.33 47 0,2009 1,208950 3.850147 -1,60494
123 0,033 2.04 43 0,135 0.712949 3.761200 -2,00248
127 0.033 3.4 40 0.1998 1.241268 3.871201 -1.485043
13 0,033 F 2,097 43 0.1476 0,740307 1.B04642 -1.91324
130 0,033 3.97 33 0.215 1.378766 3.970291 -1.53711
132 6.033 4.08 56 0.2333 1.406096 4.925351 -1,45457
128 0.033 3.33 45 0,2141 l 208950 3 806662 -1.34431
980 0,033 M 2.9 ol 0.20833 {,044710 3.931825 -1,56767
130 0,033 3.33 20,2044 {. 202972 3.551243 -1,57994
216 0,037 3.25 50 0.23 1,178654 3.912023 -1.4&967
128 0,033 1,99 44 0,1275 0,647829 3,784189 -Z.05963
128 0.433 3.2 %0 0.2201 1.163150 3.912G23 -1.51347
1002 0,03 F 2,573 47 0.201R 0,745847 3.BI0147 -1.40047
1004 0,942 N 2.9 49 0.1911 1, 064710 3.B91820 -1,454%5
1006 0.03 b 2,928 91 0,2284 1,073294 3.931825 -1.47665
789 201 F 2.9 49 0,2284 1.064710 3,891820 -1.474¢3
14 0.1 F 1.77 44 0.1219 0.370979 3.784189 -2.10455
934 0.1 F 3,08 48 0.2284 1118415 3,B71201 -1,474L3
1004 0.13 F 2,63 50 0.2284 0.974559 3.912023 -1,47665
] 0.13 £ 10508 41 0,12684 0,478792 T.713577 -2.08440
1007 0.17 " 3 32 0.2284 1,098812 3.951247 -1.47663
954 0.17 h 2.723 47 0,2018 1,002468 3.B91B820 -1.45047
87 0.17 M 2.35 47 0.7424 0936093 3.850147 -1.54978
16 0.197 ) 3.02 90 0.2504 1,105256 3.912023 -1.3B469
997 0,2 F 313 49 0,2339 1.147402 3.B91820 -1.452B4
1003 9,23 F 2,33 47 0,218 0.93480937 3.B30147 -1.40047
§92 0.23 F .15 SL 0.2316 1.178454 3.931825 -1.46274
7 0.25 F 238 4.8 0.1799 0.86716) 3.84%887 -1, 71573
18 0.28 F 2.55 48,5 0,1838 0,934393 3,BBIS4T -1.49390
550 0,27 F 3 50 0.220% 1.0%3812 I,912027 -1.31044
1003 0.27 N 3 5t 0.2337 1,098412 3.931825 -1.4537¢
1008 0.27 o 4 94 0,2656 1,784294 3,988984 -1,32974
998 0,37 f 3,25 3¢ 0,2337 1.178634 3.912027 -1.43371
19 0.5 M 2,512 47 0.1838 0.921079 3.B50147 -1.4B308
2! 0.3 M 2.74 43 0.2081 L,007957 3.761200 -1.589:4
20 0.5 " 2.98 52 0,2129 1,091927 3.951243 -1,54493
22 0.57 | 1.73 48 0,148 0.548121 3.671201 -1.509.%
599 0.8 F 346 51 0.2337 1,24126B 3.931825 -1.43371
23 0,73 i 1.28 44 0.1462 0.244860 3. 784189 -1.92277
133 0.8 F 3.305 50 0,206 1,195438 3.912023 -1.57987
24 0.9 " Py 49,5 0.1768 0,797507 3.901972 -1,73273
23 0.93 F 3.83 34 0.2184 1.342864 3.,98B784 -1.52142
134 1 | 4,03 53 5 0.2482 1,398714 3.579681 -1.39352
217 { 4 0.265 1,386294 3.988984 -1,32302
26 1,25 F 2.04 QE 3 0.1598 0.712949 3.877431 -1,B3383
1013 1.8 4 94 0 2815 1,38L294 3.968984 -1.247¢2
133 1.5 " 4,13 9% 0.2541 1,418277 3.9B8954 -1.37002
1010 19 F 34 94 0 3134 1.686398 4.023351 -1.16027
1012 1.3 F 3.7 33 0.2602 1.308332 3.970291 -1.34430
218 2 4.7 57 0.295 1,547962 4,043051 ~1,22077
1014 2 2.2 47 0,1912 0.768457 3.850147 -1,65443
136 Z F 5,14 97 0.3004 1637033 4.043031 -1.20264
1014 2 F 4,78 38 0.3134 1,564440 4.060843 -1,16027
27 2 1,75 44 0.1857 0,559415 3,784189 -1,4B362
1609 2 bl 4,97 60 0.3134 1,603419 4,094344 -1, 16027
1015 2 4.4 56 0,2868 1.481604 4,025331 -1.24897
29 2,29 " 2.3 93 0.1888 0,832909 3.970291 -1.44708
2 2,23 " 2 20 0.1688 0.493147 3.912023 -1,77904
137 2,5 f 4.9 56 0.2897 1,589235 4,025351 -1,23890
1017 2.5 3.7 53 0.2656 1,30B332 3,970291 -1.32574
30 5 3,38 57 0.2513 1217873 4,043051 -1,38110
138 2.467 b 94303 97 0.3378 1.56BA49 4.043051 -1,08570
141 3 F 5,105 5B 0,31 1,630220 4. 06044; -1.17148
219 3 3,35 50 0,32 1,6770%6 4 094744 -1,13943
146 3 H §,98 30,2802 1, 605429 023351 -l.2722§
31 3 2,62 60,2285 0.957174 & 78T -1 497ET
£020 3 b 37 0.308 1. 09437 4,083050 -1.17765






TATLE Brl. (continued)
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Sex Bodz Bndl Surface in In in
Hela ' Hexg t, frea Bodg Budg Surtface
seters##Z Weight Height  Area
f S A W LT S S AR -ty
4,2 60 0.2974 1,475084 4.094344 -1.21287
F 3,835 56 0,22635 1.344149 4.025351 -1.48478
F 4,455 4.5 0.2619 1,494027 3.99B200 -1,33979
M 2.5 50 0.1866 0,915290 3,931825 -1,47978
) 5.76 63,5 0.2625 1,750937 4. 151039 -1.337%0
M .27 5& 0,242 1.184789 4,025351 -1.4188]
3.7 b1 §.27 1.308332 4.025351 -1.30933
F 1.9 48.3  0.181 0,672944 3.881543 -1.B82439
A 4.18 44 0,347 1,821318 4,158883 -1,05843
F 3.37 54.5 0,223 1,214912 3,998200 -1.500%8
4.4 56 0,2868 1.4BIs04 4.025351 -1.24B97
5.95 82 0,345 1.783391 4.127134 -1.0642(
M 4,45 56,5 0 2732 1.492904 4.034240 -1.2975
3.9 34 0.2018 1,360974 3.9889684 -1,40047
2,75 52 0.2337 1.001600 3.951243 -1.4337¢
3 56 .2221 1.098412 4.02535% -1.50482
4,27 57 0,308 1.451413 4,043051 -1, 17745
¥ b 83 0.3407 1.791759 4.14313% -~{,47792
F 4 S5 0.2742 1.3B6294 4.007333 -1, 28443
¥ 5.77 64 0,319 1,752672 4,158B83 -1.14754
3.09 37 0.2237 1.12B170 4.043051 -1,49744
M 5.15 62 0.30B3 1.538994 4.127{34 -1.1764%
M 3.67 56.5  0.2484 1.300191 4,034240 -1,3927!
4.8 62 0.3457 1,55B615 4,127134 -1.06734
3.2 60  0,3187 1.64B528 4.094344 -1.14350
4.3 %6 0,308 1.45B615 4£.025391 -1,{7743
M 4.% 56.5  0.3134 1,504077 4.034240 -1, 16027
5.5 83 0,365 1,671800 4,143134 -l.o078s
2,36 90 0.2002 0.8%8461 3.512023 -1, L0847
F 4 60 0.7921 1.386294 $.094244 -1, 27045
¥ 5.6 65 0,391 1.B87069 4, 174367 -G.5253%4
N 5,735 60 0,339 1.730049 4,094344 -1.0B14s
A .34 2 0.3452 1.475225 &.1Z27134 -1,06353
7 64 0,385 1,945910 4,138B83 -0.95451
¥ £.178 30,2941 1.636663 4,143134 -1,21708
i 4,64 62,7  0,2932 1.534714 4,138361 ~1.226%9)
.18 31 0.2443 1, 15688! 3.931825 -1.40935
¥ b 82 0.3452 1791759 £.12713% -1.04783
H 5.37 1.5 0.2477 1.£80827 4.119037 -1.39553
F b.1 62 0,3449 1,B0B288 4.1271%4 -1 (16450
" 5.8 63.7 0,326 1.737857 §.154(84 -1,12085
F 394 . 5B 0.2782 1.3711B0 4.040447 -1.28887
i S. 187 61 0.31429 {,582292 4.110873 -1.15743
| 6.6 63 0.3771 1.88706% 4,174787 -,97524
¥ b, 768 65 0,4222 1.911910 4, 189454 -C.E&ZE?
i b.b 67  0.369 [.BB7CAT 4.204492 -0.99435
F 5.3 57 0.I08 1.487704 4,043051 -1, 17745
N 3.7% 57  0.287 1.3217%% 4 47081 -1, 28307
F 2.9 58 0.2092 1.084710 4,060443 -1,56448
7.88 &7 0.4302 2.064327 4.204692 -0.843%)
4.7 &0 0.3187 1.547362 4.094344 -1, 14350
F 5795 83 0.3446 1.756995 4.143138 -1,06537
7.45 &5 0.4 2,008214 4,174387 -0.91429
F 6.1 64 0,3505 1,80B280 4,1588837 -1.04839
F 4 60 0.292]1 1.186294 4.094744 -1.2306%
N 3.81 81 0 252 1.337629 4. 110873 -1.37822
iy 3.4 54 L2116 1.131402 3.988984 ~1.55048
4,3 &1 0 2709 1,458615 4.110873 -1.30400
! 4,7 63,8 0,2911 1.560247 4,153753 -1.23408
F 4.8 &l 0,3293 |.54B&1S 4.110B73 -1.11078
3.56 63.5  0.2996 1.269750 4.15:1039 -1,20830
F 4.6 60 0.308 1,526054 4,094344 -1, 177465
7.8% 6k 0,812 2,060513 4,189654 -0.8B473
3.97 £3.9  0.3436 1.378768 4.15103% -1.08%4
N 8.5 68 0.4249 2. 140068 4.219507 -0.8559¢
F 5.8 82 0.3399 1.757857 4127134 -1,07949
3.73 S6  0.2848 1,316408 4.025351 -1,24897
7.08 66 0.4037 1,957273 4.189434 -0,94708
4.8 57 0.3134 1.56B&1S 4,043051 -1.14027
8.2 87  0.428 2.104134 4,204492 -0,8484)
7.4 47 0,409 2,001480 4.704692 -0,89404
M 6,39 64 0,329 {,B54734 4,1°5BRAT -1,11149
4.5 62 0.2B&B 1,504077 4,127134 -1.24397






TABLE B-l. <{(continued)

No. Age, Sex Boﬁg Bodz Surface In In 1n
gonths Heia t, Heignt,  Ares Bodz Bcdz Surface

9 ta  seters#el Weight Height  Area
it 1 5.1 S AT YL LT AT SR A
226 10 B.S 68 0.438 2.140065 4.219507 -0,82553
1072 10 6.9 63 0.3824 1.93152{ 4.174387 -0.96128
1071 10 5.7 66,5 0.2494 1,74046¢ 4,197201 -1,38789
149 10 i 1.2 64,5 0.3505 1,97408! 4. 166665 -1,04839
148 10 " 7 63 0.3451 1,945910 4.174387 -1.06102
1064 10 ) 539 0.2177 1.386294 4.077337 -1,52443
1037 i1 6.8 64 0.397 1,916922 4,158883 -0,93394
1073 11 N 8.15 68 0,4442 2,098017 4.219507 -0.80498
1074 i F 8.4 70 0.4249 2,128231 4,248495 -0,8559)
227 1 8.75 &9 0,443 2,149057 4.274106 -C.B0948
150 11 F b.bb 70,5 0.3617 1.B96119 4,255612 -1.01804
228 12 8.95 70 0.455 2,191453 4.248495 -0,78743
1073 12 5 61,5 0.308 1.609437 4,119037 -1.1776%
o4 12 X 7.843 70 0.413 2,039876 4.2484%5 -0.87947
1032 12 F 5.2 62 0,308 1,648458 4,127134 -1.17765
154 12 i 8.323 70 0.4119 2,119263 4.248495 -0,88497
55 12 ] 8,093 71 0.48 2,207724 4,262679 -0,73396
1033 12,5 F 92 63 0,308 1.64B5%B 4.142134 -1,17783
103 13 F 5.3 63 0,308 1.667704 4.143134 -1,17765
1063 14 X 7.7 73 0.4302 2,041220 4,290459 -0,84350
1077 14 i 3.8 65 0,2974 1,335001 4,174387 -1,21267
1045 14 F 4.6 62  0.2974 1,526005 4,127134 -1,21267
1074 14 1.3 65 0,393 2,014903 4.174387 -0.93394
54 14,3 ¥ 5.514 74 0,534 2,232764 4,304C45 -0.42642
1081 15 F 4.8 89 0.3452 1,568610 4,234106 -1.06363
57 13 " 523 67  0.5292 1.634411 4,204452 -1,11108
152 15 I 9.83 72,3 0.4397 2,285438 4,283584 -0.777:8
1073 13 F 'y &4 0.3399 1,740466 4.138883 -1.07310
225 13 9.3 72 0,464 2,230014 4,278666 -0.76787
1080 15 " 4.7 62,5 0.3134 1.547562 4.133106 -1.16027
1079 13 g 7T 0.4355 2.077441 4,743805 -0.83124
1023 15 F 5.7 63 0.3246 1.740484 4.143134 -1.12318
1084 16 1.5 71 0.4037 2,014903 4.262679 -0,90708
1082 16 3 66,5 0.3399 1,609437 4.197201 -1,07910
1083 16 6.3 6t 0.2655 1.B40349 4.189634 -1.32614
1063 17 Z 64 0,308 1.809437 4.158883 ~1.17765
1089 17 5.2 b6 0.297 1.448558 4.189s54 -1.21402
1083 17 4,7 61,3 0,207 1,547562 4,119037 -1,57503
1052 17 F 7.2 69 0.4143 1,974081 4.234104 -0,88116
1639 18 ) 6.6 63 0.3984 1.BE7049 4.174387 -0.52029
1044 18 F 5.3 83 0,3399 1.704748 4.174387 -1.07910
1066 18 5.3 64 0,308 1,667706 4,158883 -1.17765
1078 18 7.8 75 0,393 2,034123 4,317488 -(.93394
1093 18 10 78.5  0.4993 2.302383 4.363098 -(.4%434
bl 18,5 X 5.04 73.3 0.31 1.617405 4.297285 -1.17118
1047 19 5.3 64 0.3134 1,667706 4,158883 -1.16027
1068 19 9.3 64 0.3134 1,667706 4,138883 -1,16027
1611 19 F 5.8 73 0,3B24 1,757857 4.290459 -0.94128
1069 20 3.4 65 0,314 1.6B6398 4,174387 -1.15836
1094 20 6.7 72 0.3399 1,902107 4,276b46 -1,07910
193 20 ) § 74,3 0.4728 2,197224 4,310799 -0.74308
39 21 F 6,27 73,2 0.3699 1.B3577¢4 4.297193 -0.99432
1090 2! 6.3 58,3 0.3293 1.871802 4.069026 -1.11078
134 a3 10.2 85  0.5004 2,322387 4,442651 -0,469234
1084 23 b.1 84,5 0.35 1.808288 4.166665 -1.04982
230 24 11.2 B0 0,526 2.410917 4.382026 -0.54243
bl 24 ! 11,53 B 0.3306 2.4464B5 4.41BB40 -0.43374
60 24 H 10.37 84 0.5312 2.338917 4,4308i6 -0,6326!
158 L) ) 11.3 85,3 0.5313 2,424802 4, 446174 -0,43242
156 24 F 12,06 B 0.5164 2.4898%4 4,434747 -0.46087
1091 24 3.3 64,5 0.3612 1.704748 4.166645 -1,01B32
1087 25 3.9 64.3 0.35 1.774952 4.166645 -1,04982
1093 ] 4.6 67 0.308 1,526036 4.204692 -1,17765
1092 26 5.7 £5.3  0.3399 1740465 4.182050 -1.07910
1088 27 6 &4 0.3505 1.791759 4,189634 -1.04839
157 29 F 7.8 76,6 0.3836 2.054123 4.318597 -0.95295
198 30 F 10,43 83,5 0.5172 2.363539 4.424845 -0,45932
62 33 N 13,594 82  0.6279 2.609428 4.406719 -0,46337
63 19 F 15.4 100.3  0.4B06 2.749192 4.56081465 ~0.38478
b4 40 F 15,76 100,2 0,681 2.737475 4.4607148 -0.38419
&5 41 F 16,2 101,53 0.4928 2,785011 4.620058 -0.36701
56 42 F 16,5 102.9  0.4979 2.B063Bb 4.633757 -0.35967
o7 4p F 16,9 104.8  0,4956 2,B273{3 4.432033 -0.36298






TABLE B-1.

Sex

No. fge,
ponths
160 i3
159 48
69 4B
68 48
70 52
I 37
72 L]
73 39
74 80
75 b
161 bt
232 12
77 12
78 72
78 80,5
162 84
80 9%
79 9
163 102
81 109.8
164 114
8z 114
3 118
84 120
85 120
B84 132
163 144
87 144
B8 13
ES 137.3
90 148
$1 168
831 180
52 180
93 189,87
166 192
168 204
167 204
94 204
95 213
B32 216
170 216
169 216
112 214
%6 216
17t 216
173 228
174 228
173 228
B33 228
176 240
178 240
180 240
B34 240
178 280
177 240
97 240
B3&  280.1
1112 240.14
o1 240.1
214 Z30.1
110 240.1
872  240.1
oo 240.1
870  240.1
865 240.1
868 240.1
1099 240.1
866  280.1
865 240.1
B6d  280.1
1098 240.1
862 240.1
E61  240.1

XX XMXTEXEWX EXTETMIIEXTIETITRE I TIIE T M T MoK Ty
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12,93

41,7

§5.6

(continued)
Bqdl Surface ln In In
Height Area Bodg Bodz Surface
ta  wmeters##2 Weight Height  Area

92
83
1017

162.4
158.3
160
161.5
163

B-4

RTTTTTTIZN0E RS 7"'6 17972 ABO0ERT3TAS0RS20IRE 9T

0.5623 2.489064 4,499809 ~0.57571
0.5408 2,678621 4,521788 -0.44503
0,5043 2,304087 4.442631 -0.4B438
0.6339 2,735840 4.422027 -0.42480
0.7334 2.814809 4.845351 -0.30734
0.736 2.797281 4,455863 -0.30652

" 0.7421 2,844909 4,714024 -0,29827

0.6722 2,705445 4.444190 -0.39719
0.8439 3.081909 4.705015 -0.146972
0.625 2.721295 4,581071 -0,47000
1,0458 3.277144 4,491347 0,044782
0.733 2 776&42 4 744932 -0.31060
0.675 2.714018 4.812120 -0.39400
018 2.862200 4,624972 -0,22089
11B 2.B37413 4,410157 -0.33993
7686 2.929058 4,753590 -0.26318
7339 2.850822 4,716198 -0,2B249
157 2.844909 4,482131 -0,33449
947 2.931193 4.718498 -0,1570¢
022 3.73932] 4.897839 0.002197
947 3.346369 4.871373 -0,00531
B55 2.950778 4.740574 -0, 12160
038 2,944438 4.828313 -0,21840
166 3.077081 4.927233 -0.(B7(8
025 3.0B3147 4,875197 -0,22002
075 3.218875 4,799914 -0,2!381
961 3.081083 4.903274 -0, 10970
871 3.488557 4.952299 0.171513
883 3,342861 4,923623 0,172523
015 3.449987 4,945207 0.096472
S84 3.613616 4.981549 C.2z984)
037 3.3B4390 4,885827 0.14(478
402 3.405687 4,948759 0,131203
1,419 3.565005 5.023880 0.343952
1,6035 4.011848 3.103945 0.472188
1.8535 4,237723 5.135798 0,617079
1.6154 4,017¢47 §,128121 0.479582
1,3337 3.744787 5.040194 0.2874%57
1.9206 4,020677 3.129898 0.452437
1.4318 3.830812 4,996536 0.358932
1,8574 4,314414 5,10594% 0,619177
1.6551 4,116738 3.099B6é C.50366!
1,5904 3,990834 5.178970 0.443985
1.4901 3.812202 5,146331 0,39B843
2.1276 4,584367 5,093750 0,734994
1,2883 3,7B1002 5.010635 0.233323
L7181 4,138361 3. 113793 0.340054
1.5418 3.932204 5.081404 0.432950
1.3296 3.964615 5,047931 0,450820
1.2
i

.8
Jd
7
7
7
.8
0
9
8
g
9
.8
.8
.8
A
{
!
2
A
ol

98 3.831210 5.090678 0,371425
422 3.701301 3.063734 0.216884
3976 3.B01091 5,068%04 0.334734
1.4105 31,806662 4,987025 0.343944
1.3224 3,719451 5.049854 0.279448
14614 3,912023 5.075173 0.379394
1.8406 4.135164 3.111987 0.4100%4
1,4984 3.901972 5,076110 0.403062
1,799 4.212127 5,133798 0.587230

" 1.8072 4,197201 5.135798 0.591778

1.7067 4.248453 5.111987 0.534561
1.7492 4,183098 3,135798 0.559158
1.5765 4,043051 5.117993 0.455207
1.7587 4.119037 5.075173 0.564347
1.5016 3.970291 5.152134 0, 40653}
14711 3,937450 5. 115595 0.386010
1,5092 3.925923 5.144000 0. 411579
1.5623 4,094344 3,068904 0.446139
1.4557 3.864931 §5,121580 0.375212

1,395 3.848017 5,090062 0.,3328%4
1.3227 3.730501 3.063734 0.279473
1.7184 4,110873 3.075173 0,541393
1.5621 4,023364 3,084505 0,445011
1,601 4,01B183 5.093750 0.470428






TABLE B-1. (continued)

No. Age, Sex BodK Bodz Surface In In In
aonths Heie.t, Heigat,  Ares Bodg Budz Surface
| ca  peterst? Weight HKeight  Area
BEYTTTTIA0T | -1 2"““ISE'2"'I'512”3 LRSI S M AR
1097 2401 N 163 1,6244 4060443 5.093750 0, 483138
BSE 240, N 50.8 161.9  1.3304 3.9278%4 3.(B&%78 0.42552
BS7 2401 M 0.1 1318 1,447 3.5t4021 §.022543 0.381650
122 240.1 F 93 149.7  1.B592 4.532399 5.(0B633 0.620146
1086 240.1 ] 73 162 1,785 4,290439 S5.0875%9 0.%4B150
BS4  240.1 A 46.3 196,95 1,4397 3.B35141 5.053056 0.377954
BS3 240,14 " L3 1896 1.2793 3.61B993 5.007945 0.246313
1114 24001 N 73.3 1B 1.9445 4.297283 5.192956 0.665004
1113 240.1 M & 170 1.8814 4,234106 5.135798 0.63201b
109 240.1 | 48 160  1.8204 4.219307 5.075173 0.5990%4
120 240, 1 67,82  159.B  1.8206 4.214857 3.073923 0.4B2794
111l 2401 M 68,5 170 1,8072 4.197201 S,135798 0.591778
1107 240.1 b )| 140 1.71 4,110873 5.075173 0.534493
871 2401 ) 3.3 170.8 1.35 3.975936 5.139321 0.4362%4
233 280.¢ F 62,2 158 1,5041 4,130354 5,062595 0.40B194
117 240.1 50  152,3  1.444 3,912023 5.025852 0.3e7417
1105 240.1 .| 57.8 155 1.4246 4,036988 5.043425 0.435261
B&3  240,1 " 3.4 140 1.0984 3.478156 4.941642 0.092B5
213 24041 | 4 163 1.4717 4.094344 5.105945 0.51384¢
118 240.1 36.9  16B.2  1.5BT 4,081295 5.125153 0.4539321
1103 240.1 " 0.1 155 1,487 3.914021 5.04342% 0.39676(
BSS  240.1 A 48 162,86  1,4913 3.B71201 5.091297 0.399448
1108 240.1 M 1.5 160 1,75 4.118037 3.075173 0.559418
119 240.1 44.3 153 1.5157 4,1867559 5,030437 0.415877
1106 240.1 " 60.8 160 1.6814 4,107589 5.075173 0.519626
BE7 240 ¥ 5006 170,58 1.3B1B 3.923951 §.138735 0,455%53
1104 240.1 M 931 193 1.,3992 3.973936 5.043425 0, 449503
12t 240,14 67 169 1,542 4.234104 5.129898 0.495915
236 240.1 92.4 169 1.9353 4,528289 §,129698 0,640262
1102 240.1 N 70 174 1,9344 4,248495 5,.159035 ©.839797
215 2430.1 " 80 179 1.9845 4,]62026 5.164785 0.645004
B9 240.1 N 31 le9.6  1.5923 1.931825 S5.133442 0.445179
93 247 A 39.5 170 1,894 4,083974 S.135798 0.625724
833 252 F 59.3  156.9  1.4571 4,082609 3.033608 0.503089
100 252 6.5 177 L8179 4197201 5.176149 0.59748!
187 252 F 38,25 161,31 35B9 4.064744 3.0B83245 C.469315
182 232 F &2 58,5  1.S709 4.127134 5.065754 0.45164d
184 252 F 51,75 161  1.4B853 3,945424 5.081404 0.3995614
183 292 F 97,9 165 1.,6096 4.031784 5.102945 0.4759635
188 232 F 55,1 160 1.6205 4.009149 5.073173 0.482734
99 232 A 64 164.3 1,472 4,158803 5, 101694 0.514020
184 232 F 97.5 1668 [.6005 4.051784 §.116793 0.470316
181 252 F 48,25 163.5  1,5017 3,876395 S5.094812 0.4085%7
185 252 F 37 164 1.553% 4.043051 5.1:198; 0.420767
101 258 M 63 1B4.2  1.79B1 4.143174 5.218022 0.586730
189 264 F 49.5  157.5  1,5107 3.901972 5.059425 0.412573
191 244 F ] 154 1.4416 3.891820 3,049936 0.343753
190 264 f 7.3 Lo 1.5679 4.031784 3.111987 0.4497%7
102 264 f 64,08 178 {.8375 4.160132 5.1B1783 0.4608405
B34 264 i 0.5 158 1.515% 3.921977 5.062595 0.4:6009
192 276 F 41.2 163 1.3647 3,765840 5.093750 0.310934
193 276 F 83,6 18] 1,62 4.152613 3,0B1404 0.482424
837 26 N 36 160.5 1.4234 4.025351 3.078293 0.485753
194 274 F 32,3  I156.3 1.539% 3.940813 5.045754 0.431717
194 288 F 50,34 165.5 - 1.5283 3.918799 5,108971 0.424154
197 288 F 58.6  167.5 1.57B9 4.070734 5,120983 0.456729
g8 288 F 43.4 (48,4 [, 4433 3.B99930 4,999911 0,382059
193 288 F 84,25 170.5  1.494¢ 4,1427B1 5.138735 0.527092
103 300 F 98.7  I55.3 1.5B4T 4.072439 5.044h45 0.441404
198 300 F 56.25 163 1.574 4,029804 §,993750 (.453620
233 300 F bb.1  IBG.9 1,453 4,191168 5.045645 0.502591
199 300 F 53.43 161 1.5238 4.0154B1 5.0B1404 0.421207
104 2 F 37.62  164.8  1.4451 4,033B69 3.104732 0.497801
105 2 &0 164  1,4985 4.094344 5.099866 0.404444
839 312 F 4.9 147.3 1,393 3.B04437 4.992471 0.331459
{06 3155 M 62,25 162 1,9205 4,131138 5.087396 0.632585
23 324 A 30 162 1.406683 3,912023 3.087394 0.474171
840 324 A 33,6 1655 1.4093 3.981549 5.108971 0.475799
200 324 F 36,75 160 1.589% 4.038459 5.075173 0.443419
201 336 F 39 169 1,996 4.077537 5,129898 0.447500
B4l 348 A 4.2 150 1.3621 3,718438 8.010635 0.305027
202 348 F a7 169 1,5665 4,043051 5,129895 0.44E843
204 348 F 91 185,59 1.4871 3.934BZ5 5.040645 0.394827

B-5






TABLE B-1. (continued)

No. Age Sex Bodz Bodg Surface In In In

aonths Heia t, Height,  Ares Bgd{ Badz Surtace
g ta  meters#* Weight Height  Area

TTTTTRUS 8 F 22,02 O O § WA O b i L £ A 410
842 360 F 43,5 {33 1.3848 1.772760 5.043425 9,3255%5
205 372 F 4.7 163 1.8079 4,313480 5,093730 0.592163
844 372 M 82,6 159,68 1.4781 4136765 5.072670 0.5i6449
843 372 " 52,8 160.7  1,6034 1.9443511 5.079539 C.472124
843 372 F 47.9 146,53 1.4448 J.B491135 4.987025 0,369354
BaL 384 ) 2.5 162.8 1,571 3.940813 5.092522 0.451712
208 384 F 36 157.4  1,3674 4,025351 5.038790 0.449418
209 364 F 71 189,58 1,634 4,262679 5.046645 0.491030
207 384 F 64,79 178 1.6992 4,170333 5.141663 €.530157
204 34 F 60,34 169,35 1,651 4.0999%5 5.132852 0.501562
107 384 i 74,05 179.2 1.9 4,304740 5,186502 ¢.641853
216 396 F 53.5 164 1.5727 3.9794B1 5.099866 0.452793
2} 420 F 30,75 ISB.3  1.4742 3.926911 5.065754 0, 308115
23 4] | 24,2 110,3  0.B473 3.186332 4.703203 -0.18370
848 432 F 38.6 1474 1,573 4.070734 4.993149 0.454253
847 432 F 49,4 150 1.4967 3.899930 3.0104335 0.403262
108 432 " 78.25 174 2.2435 4, 359908 5.141663 0.608037
169 435.47 i 50 158 1.7414 3,912023 5.062375 (., 554439
2 456 F 1.3 170 1.7907 4,2668%6 5,135798 0,382404
g4s 456 A 73.1  157.4  1.7771 4.291B28 5,058790 0.5749B2
oo 43 F 42,7  147.7 1.3508 3.75419B 4.993183 0.300457
Bs{ 454 F 46,7  152.8  1.4B92 3,B43744 5,029129 0,398239
110 458 04,5 182 1.8702 4,15b665 S.204006 0,£26043
652 448 M éb 164 |.770B 4.189454 3.097844 0.571431
1 916 N 63,69 168 1.4079% 4.153399 5,123943 0,342099
112 347.S ] 5175 160 1.8138 3,944424 §,075173 0,5945524
113 Sed S4 1355 1,5174 3,988984 3,046585 0.416998
114 $00 66,1 163,53  1.H498 4.191168 5,094812 0.300454
115 £90 N 36.2 170 1.Bi98 4.0289!b 5.135798 0.5568724
114 794 N 43.5 172 2,0171 4,182050 S, 147494 0.7¢1640
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TABLE B-4.1. DATA AND STATISTICAL SUMMARY FOR FEMALE HEADS

FILE = E:FHEADS Y = LNSA
COEFFICIENTS FOR MODEL ( T4 DEGREES OF FREEDOM FOR t-TESTS )
E 0= -3.6645 S5.E. = ,778%9 t = —-4,7048
E 1= . 1244 S.E. = .0408B t = Z.04T51
B 2= . 1886 S.E. = .1626 t = 1.1594
STAND. ERROR = ,0512

a 1 = LNWT a 2 = LNHT

ANOVA

SOURCE 85 DF MS
REGRESSION « 0404 2 L2022
ERRDR 1414 54 0024
TOTAL 85 .1817 Sé
F=7.7108

Ri= J22214406475129884

ADJ. R-BGEUARED = .2080012295364511G

DUREIN WATSON STAT.= 1.312084210035026

SUM OF RESIDUALS =-5.551113123125783D-17

SUM OF SGEUARED RESIDUALS = .1413514623375186
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Head as
Percent
Total of
Total

061079"'133151'BISSBBTI'

TABLE B-4.1. (continued)
No. Age, Sex Race Body z
yESTS Heiaht, Hexg t, Head
|

11 () P Taucasian  97.82 184.B
122 .5 F Caucasian 93 148.7 .109
169 18 F  Caucasian 41.3% 164 0.1158
170 18 F Cautasian 78,77 165 0.1146
171 18 F Caucasian 68 163  0.11Bé
172 18 F Caurasian  54.1 177.5  0.10%!
173 19 ¥ Cautasian 52.05 161 0.108!
174 19 F Caucasian  62.7 166,37  0.115%
175 19 F Cautasian 43.B4 150 0,1022
176 20 F Caucasian 47,05 162.5 90.1159
177 20 F  Caucasian 80 160 1069
178 20 F Caucasian  40.5  156.5 0,095
173 20 F Caucasian 41,25 156 0,097
180 20 F  Caucasian 44,75 159 0.1042
161 21 F Caucasian 4B.25  143.5 0.1154
182 21 F Caucasian 62 156.5 0.124%
163 21 F Cautasian  57.5 165  0.115¢6
184 21 F Caucasian 51.75 181 0.114)
185 21 F  Caucasian 57 186 0.117
1B4 2 F  Caucasian 57.5  166.8  0,1085
187 21 F  Caucesian 58,29 16,3 0,1101
189 21 F faucasian 55,1 160 0,103B
189 22 F faucasian 49,5  157.5  0.10%
190 22 F - Laucasian  57.5 166 0,105
191 22 F Caucasian 49 156 0.1108
192 23 F Caucasian 43,2 163 0.1093
193 23 F Caucasian  63.4 iet  0.1101
194 23 F Caucasian  52.5 198.5  0.101
195 24 F Cautasian 44,25 170.5 0,118t
194 24 F [autasian 50.34 165.% 0.1tk
197 24 F [faucasian  5B.4 17,5  0.1221
198 2% f  Caucasian 56.2% 163 0.1274
199 25 F  Claucasian 53.45 161 0.1056
200 27 F Caucasian 56,75 160 0.107
201 28 F Caucasian 59 16%  0.1045
202 29 F  Caucasian = 57 149 0.104
203 2 F  Caucasian §2.05 181 0.1062
204 29 F Caucasian 5 156.5  0.1064
208 31 F  Laucasian 4.7 163 0.111B
208 32 F Caucasian &0.34 169.5  0.1138
207 32 F  Caucasian &4.75 171 0.1056
208 32 F Cautasian 56 157.4  0.1052
209 32 F Caucasian N 1555 0.1087
210 33 F Caucasian  353.5 164 0.1122
211 39 F Caucasian 50.7%  15B.5  0.108
212 38 F  Cautasian 71,3 170 0.112
832 18 F  Japanese 4.1 147.9  0.1032
834 20 F Japanese 5 1465 01T
B35 21 F  Japanese 59.3  156.9  0.1204
838 y!] F Japanese 49,4 1484 0.1076
839 26 F Japanese 4.9 14,3 0.1071
B42 30 F  Japanese 43.5 155 0.1045
8435 M F  Japanese 47.9  146.5  0.1048
847 36 F Japanese 49,4 150 0.1077
848 36 F  Japanese 8.6  147.4 01154
850 38 F Japanese 42.7 14,7  0,1025
851 38 F Japanese 447  152.8  0.1083

MEAN:  §5.79280 159.9771

81D: 11.00847 7.135268
HIN: .5 1465 0.0953
L 7§ 17,7 0.1274

B- 11

1.8992 5.842736
14551 6.996554
1,874 b. 169914
2.1276 5.574356
1.3904 &.859909
1.541B 7.011285
1.7161 6.736204
1.2883 7.932934
14498 7,994204
L4614 7.314903
1.2422 7.671872
1.3224 7.332148
1.3976 7,435638
1.5017 7.684624
1,.59707 7.925393
1.4096 7,181908
1. 4853 7.681949
5539 7.529442
1.6005 6.779131
1.5989 &6.885984
1.6205 6.405430
1.5107 7.215198
1.5679 6.736123
14416 7.6B5904
1.3647 B. 009084

1.62 6.7962%4
1.539% 6,558867
1,694 6.853400
1,528 7,590132
1.5789 7.733231
1,574 B.094077
1.5236 6.930043
1.3895 6.731678

1,596 6.547419
1.9665 6.766677
1.4412 7,348859
1.4871 7. 154845
1.807% £.294595
1.4513 6.891539
1.4992 6.214489
1.5674 6.711751

1.634 6.329987
1.5727 1.134227
1.4742 7,326007
1.7%07 6.254537
1.431B 7.207710
1.4105 B,040971
16571 7,255705
14653 7.343206
1.393 7.686442
1.3848 7.586215
1. 448 7.243572
1.4567 7.195830

1.575 7.339482
1,3508 7.588095
1.4892 7.272340

0.109912 1.554705 7.112784
0.006252 0. 149649 0, 544071

1.2422 5.57435
2.1276 8.094027






TABLE B-4.2. DATA AND STATISTICAL SUMMARY FOR MALE HEADS

E&EEF?CIE&ﬁEEQBE MDDELz(ngADEGREES OF FREEDOM FOR t-TESTS )

BO = -3.0124 S.E. = 1.4677 t = —2.0825
Bl = IEFL S.E. = .17Z8B t = 2.457
BE 2= -.095 S.E. = .362% t = -.2617
STAND. ERROR = .1143

a 1 = LNWT a 2 = LNHT

ANDOVA -

SOURCE S5 DF MS
REGRESSION - 1639 2 L 082
ERROR » 2788 29 » 0131
TOTAL BS .S4Z28 =1

313331 3 33 13t T+ 1t 4 3t 32 St - 2 A 3 3 13

F = &6.274%

R¥= T0Z0Z2T7B8T401514

ADJ. R-SQUARED = .27875&6459004%1734

DUREIN WATSON STAT.= 1,&61485526%000631

SUM OF REBIDUALS = 2.1094237467877727D-15

SuM OF SGUARED RESIDUALS = .37832720T88%14%9
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TABLE B-4.2.

(continued)

Head as
No. fige, Sex Rice Bodg lad‘ Percent
years ieiz t, Height, Head Total of
g 4] Total
Y& 18 N Cautasian 35,25 1,8 0,090 LLAS01 5. 375311
%8 20,6 A Caucasian  59.5 170 0.1438  1.B495 7,691464
79 2l M Caucasian 64 164,  0.103 1,672 6.160287
101 21,5 K Caucasian 44.08  1B4,2 0,208 1.79B1 £.718202
§02 22 M Caucasian 44,08 178 0.1173  1.B375 4.383873
104 26,3 M Cautasian 42,23 162 0.1396  1.9205 7,268940
107 32 M Caucasian 74,05 179.2 0.1154 1.9 £,0734688
108 36 B Caucasian 78,25 171 0.1808  2.2435 7.1867372
£09 36.3 " Caucasian 30 158 0.14  1.7414 8.039308
112 4.6 M Cautasian 51,73 160  0.1507 1.8138 B.299372
114 66,2 R Caucasian  63.5 172 0,144 2.0171 7.2579M4
23 36 M Caucasian 2.2  110.3 0.09  0.B473 10.62197
B33 19 M Japanese $2.7  185,7 0.1088 £.5696 4,931702
838 2 X Japanese 50,5 158 0.1007 1.5159 4.642918
837 23 M Japanese 56 180.5  0.1065 1.4254 6.552233
840 27 M Japanese 53.6 15,5 0.1115  1,4093 5.926478
L H 29 N Japanese 41.2 150 0,101 1,3621 7.415020
843 3 N Japanese 52,8  180.7 Q.1145  1.8034 7.141073
844 3 N Japanese  b2.6  159.6  O.111B  1.6741 H.470244
844 32 % Japanese §2.5  162.8 0.1182  1.571 7.523870
849 38 M Japanese 7.1 187,40 C.121  1.7771 6.80BBAS
852 39 N Japinese b6 164 0.1168 14,7708 6.595888
863 Adult ¥ Chinese 32.4 140 0.1106 1.09B4 10.08919
864 Adult M Chinese £1.7 158,53 0.109%  1.3227 B.270%40
B63 Adult ¥ Chinese 4.9 182.¢ 0,1125 1,395 B.06AS514
Bbh Adult M Chinese 7.7 187.6  O0.1173  1,4357 B.060193
867 Adult #  Chinese 50.6 1705 0.1108 1.5BiB 7.004478
868 Adult M Chinese 50,7 {714 0.11B3  1.,5092 7.838589
869 Adult M Chinese H.3  1hb.6 0,107 1.4711 7.273468
B70 Adult M Chinese 33 1728 ¢.11446  1.5016 7,631859
B71 Adult M Chinese 5.3 170,6  0.1116 1,95 1.2
872 Adult #  Lhinese W 167 0. 1251 1.5745 7.935299
MEAN:  S4.54093  143.2 0.117837 1.415475 7.394277
STD:  11.19B840 12,76028 0.016027 0.259430 0,973771
NN 4.2 1103 0.09 0.B473 4.073484
NAL: 78.25  184.2 0.140B

B-13
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TABLE B-4.3. DATA AND STATISTICAL SUMMARY FOR FEMALE TRUNKS

FILE = : FTRUN Y LNSA
CDEFFICIENTS FDR MDDEL { 94 DEGREES OF FREEDOM FOR t-TESTS )
BO0O= -1.4&7Z2 S.E. = .4515% t = -2.566%
B 1= . 647 S5.E. = L0342 t = 18.94135
BE 2= o 3036 S.E. = .136 t = -2.231
STAND. ERROR = .042B

a 1 = LNWT a 2 = LNHT

ANDVA

SOURCE S5 DF M3
REGRESSION . 7074 2  BEIT
ERROR » 0989 o4 Q018
TOTAL S8 8047 Sé

F = 19Z%.1208

R¥= .B773400990F230468

ADJ. R-SQUARED = .87510%991%914744

DUREIN WATSON STAT.= 1.6073Z505086B751

SUM OF RESIDUALS = 4.473584548020162D-15

SUM OF SEUARED RESIDUALS = 9,8%02423509738%:1D-02
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TABLE B-4.3. (continued)

Trunk as

Race Body Body Percent

weiaht, Height, Trunk  Total of
g e Total

Cavcasian §7.82  T8A.B 70,5818 18351 33.139%7
faucasian 93 149.7  0.7746  1.BS9Z 41.44308
Caucasian  41.35 164 0,5429 1,551 32,8014
Caucasian 74,77 165 0,63B4  1,BG74 3437042
Caucasian 98 {63  0.BA7  2.127h 40.7%014
Caucasian  G4.1 177.5  0.5379  1.5504 33.B214R
Caucasian 52,03 161 0.3027  1.5418 32.60474
Caucasian  62.7 16,3 0.9881  1.714) J4.28956
Caucasian  43.856 150 0,455 1.2BB3 15.317§4
Caucasian 47,05 162,5 0.4801  1.4498 33.45978
Caucasian 5 1.3 0.47  1.4514 32,14094
Caucasian 40,5 158.5  0.4372  1.2422 35.19982
Caucasian 41,25 193¢ 0.4878  1.3224 3b,B7235
Caurasian 44,75 {99 0.4B31  1.3976 34.70950
Caucacian 48,75 163.5  0.3354 1.5017 35.65292
Laucasian b2 158.5  0.5579  1.5709 35.51447
Laucasian  57.5 6% 0,535 1.6096 33.28252
Caucasian 51,75 161 0,5027 1.48%3 33.B450)
Caucasian 57 thé  0.5379 1.5539 34.61512
Caucasian  §7.3 166.8  0.978 1.400% 35.11371
Caucacian 58.29 161,3  0.5881  {,5989 35.78153
Caucasian  55.1 166 (.56B  1,82035 35.05091
Caurasian  49.5 127.5  0,3278 1.5107 34.93744
Caucasian 57.3 166 0.5027 1,547% 32.04149
Caucacian 49 156 0.4B26  1.4416 33.4709
Caucasian 43,2 1683 0.4625  1,3647 33.89073
Caurasian 83,4 18] 0.5932 1.862 34.41728
Caucasian  52.35 158.%  0.83329  1.5399 33.40414
Laucasian 64.25 170.5  0.573 1,694 33,8253
Laucazian 50,34 165,5%  0.4577 1.5283 32.943%9
faucasian 58,6 167.5 0.%479 1.578% 34.76127
Caucasian 94,20 183 0.547% 1,574 3480940
Caurasian  55.45 161 0,5278  1.3238 34,43709
Lavcasian 56,75 160 0.9304  1.9890 33.34B%6
Caucasian 59 142 0.3329 1,596 33.34977
Caucasian 97 167 0.5354  1.9665 34.17810
Caurasian 52,05 160 “0.5077  1.4412 35.22758
Caucasian 5l 135.5  0.5203  1.4B71 34.98755
Caucasian 74,7 163 0.6459  1.807% 35.72653
Caucasian 40,34 169.5  0.5579  {.4517 33,7835
Caurazian  64.79 170 05831 1.4992 34.31s14
Caucasian L 197.4  0.5373  1.9674 3b.557E
Laucasian 71 135.5  0.6233  1.634 38.1454%
Caucacian 3.5 144 0.5479 1.5727 J4.83817
Caucasian  50.7% 156.5  0.5002  1.4747 33.93026
Caucasian  71.3 170 0.6233  1.7907 34.80741
Japanese §5.1 147.9  0.4708 1.43i8 32.8B{48
Japanese 45 146.5  0.4577  1.4105 32.44948
dapanese 59.3 156.%  0.9224  1.46571 31.52492
Japanese 49.4 148.4 0.3248 1.4437 35.B1519
Japanese 44.9 147.3  0.4992 1,393 35.B3432
Japanase 3.5 155 0.4694  1,3848 33.89459
Japanese 47,9 146.5 0.5532  |.A44B JB.Z23410
Japanese §9.4 150  0.3324  1.4947 35.571%9
Japanese 8.6 187.4  0.5381 1,575 35,43492
Japanese 4.7 147.7  0.4626 1.3508 34,24437
Japanese 6. 122.8  0.499  1.4892 33.50792
HEAN: 55,7980 159,971 0541468 1,554708 34,7675
STh: 11.00847 7,139266 D.071198 0. 14944% 1,852949
MiK: 40,5 146.5%  0,4377  1.2422 31,524%%
Ma¥: 98 177.5  0.B67  2.1275 41.46308
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TABLE B-4.4. DATA AND STATISTICAL SUMMARY FOR MALE TRUNKS

FILE = EB:MTRUN} Y = LNSA

COEFFICIENTS FOR MODDEL (¢ 25 DEGREES DOF FREEDOM FDR t-TEGTS )
B O = =3.7312 S.E. = .BS&Z t = -4,3579
E 1= . 8087 S.E. = .0BOS t = 10,0399
BE 2= -.0131 S.E. = .2117 t = -.0614
STAND. ERROR = .0&67

a 1 = LNWT a 2 = LNWT

ANDVA

SOURCE 88 DF M5
REGRESSION 1.0887 2 .9444
ERROR . 1289 29 L0044
TOTAL S5 1.2176 a1

F = 122,462

Ri= .B8941318875996077

ADJ, R-SEUARED = ,8704027507297356

DUREIN WATSON STAT.= 1.5&37547658B4%755

SuM OF RESIDUALS =-4.461708780212748D-15

SUM OF SEUARED RESIDUALS = J1:=289093778211383
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TABLE B-4.4. (continued)

Trunk as
Ko. Age, Sex Race Bodz Bodg Percent
years iezg t, Heig t, Trunk  Tetal of
Total
L1 18 A" "Laucasian 15'25"'“171 9"'6 5603 TLARNT I35
98 20,6 K Lautasian 0.6398 1.B696 34.22122
4] 21 ¥ Caucasian 64 264 3 0.6304  1.672 37.70734
101 21.% M Caucasian 44,08  1B4.2 0.5084 1.79B1 33.72448
102 2 M Caucasian 44,08 178 0.6444  1,B375 35.04938
104 26,3 % Caucasian 42.25 162 0.6763  1.9205 35.21478
107 32 M Laucasian 7405  179.2 0.6572 1.9 34.58947
108 34 ¥ Cautasian 78,25 171 0.B928  2.2435 39.794%%
109 3563 N Caucasian 30 158 0.5917 1.7414 33.97840
112 45,4 ®  Laurasian 51.75 140  0.4088 1.Bi58 33.527%2
1146 66,2 M Laucasian  45.5 172 0,6897  2.0171 34.17282
234 34 # Cautasian 24,2 1103 0.306  0.B473 3b6. 11471
833 19 M Japanese 92,7  155.7 0.5207 1.5694 33.1740%
B34 2 M Japanese 80,9 158 0.5282 1.5159 34.84398
8317 23 K Japanese 56 160.5  0.5452 1.6254 33,542%)
B40 27 ¥ Japanese 83,6 165.5  0.5415  1.5093 33.64817
B4l 29 % Japanese 41,2 150 0.869  1.3621 34.43212
B43 K| M Japanese 52,8 160.7  0.583  1.6034 36,3603
B44 3 M Japanese 82,6 159.6  0.6172 1.4761 36.82357
844 32 M Japanese 52,5 16,8 0,517F  L.57% 32.92807
g49 I8 B Japanese 73.1 137.4  0.641 L7771 38.07000
852 39 M Japanese bb 164 0.4718  1.770B 37.93745
862 Adult H  Chinese 324 140 0.3355  1.0984 3(.54442
844 Adult M Chinese 41,7 158.5  0.8439  1.3227 33.56014
845 Adult M Lfhinese 4.9  182,4  0.504  §,395 34.12903
Bob Adult M Chinese 47.7  167.6 0.5222 1.4593 35.88263
867 Adult ®  Chinese .6 170.%  0.5751  1.5B1B 34,3573)
BéB Adult M Chinese 80,7 171.4 5269 1.5092 34.91253
849 Aduit N Chinese 51,3 1666 05478 1.4711 37.23744
870 Adult M Chinese w2 172,88 0.5555 &, 5016 36.99387
871 Adult ¥ Chinese 9.3 1706 0.5383 1.55 .6
872 Adult ¥ Chinese 57 167 0.5673  1.5745 35. 98477

MEAN:  54.64093  163.2 0.56B525 1.515475 35,11403
5TD:  11.19849 1276028 0.104104 0.259430 1,78814¢

HIN: 4.2 110,73 0,306  0.8473 30,5442
HAK: 78,25  184,2 0.B%2B  2.2435 39.794%9%






TABLE B-4.5. DATA AND STATISTICAL SUMMARY FOR FEMALE UPPER EXTREMITIES

FILE = E:FUFEX Y = 8A
COEFFICIENTS FOR MODEL ( 54 DEGREES OF FREEDOM FOR t-TESTS )
A0 = =-3.546 S.E. = .98 t = -3.7014
K1 = L3419 S.E. = .0S502 t = 6.8062
E 2= . 1745 S.E. = .2 t = .8726
STAND. ERROR = .0429
al = WrT a 2 = HT

ANOVA
SOURCE &S DF MS
REGRESSION L2373 2 .1187
ERROR .2138 =4 . 004
TOTAL SS L4517 56

F = 29.9659

Ri= .S260325501308182

ADJ. R-SOUARED = ,51741496054060724

DUREIN WATSON STAT.= 1.62T89244B&2040T

SUM OF RESIDUALS =-1.942890293094024D-16

SUM OF SOUARED RESIDUALS = ,2138464643113389
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TABLE B-4.5. (continued)
UpEx as
Age, Sex Race z Bod‘ Percent
years exg t, Helg t, E Total of
xtrea Total
18 ¢ Lautasian EIT%R 181 .31 TTTLASEITIR 129
i8 F Cautasian 74,77 163  0.3185  1.B574 17.03994
i8 F  Cautasian 98 163 0.3326  2.1276 15.43263
18 F Caurasian  S4.1  177.5 0,2867  1.5904 1B.025%}
19 F Caucasian 52,05 161 0,2862 1,541B 1B.56271
19 F Cavtasian 62,7 1863 0,318 1.7141 1B.14910
1y F Cavcasian  43.8% 15¢  0.2153 1.2883 16.71194
20 F o Caucasian  47.05  1462.5  0.261 1.4498 1B.00248
20 F Caucasian 50 160  0,2585 1.4614 {7,48051
20 f  Cautasian  40.5  15B.5 0.2175 1.2422 17.50925
20 F Caucasian 41.25 156  0.2297  1.3224 17.36993
20 F Cavcasian 44.75 159 0.2494  1.3976 17.844B7
21 F o Caucasian 4B.25  143.5  0.2639 1.5017 17.57344
21 F  Cautasian 62  15B.5  0.2706  1.570% 17.22579
21 F - Cautasian 7.5 165  0.2801  1.6094 17.40183
21 F Cavcasian 51.75 161 0.2594  1.4B53 17.4p448
21 F Caucasian 57 166 0,2907 1,5539 18,7077
21 F Caucasian  57.5  146.8 00,2484  1.4005 16.76979
21 F o Laetasian 58.29  161,3  0.2712  1.5989 14.941h6
U F Caucasian  55.4 160 0.2819  §.4205 17.39%8s
22 F o Caucasian  #49.5  157.5  0.279  (.5107 18.46825
22 F Caucasian  57.5 166 0,20877 1.5679 1B.34%34
22 F Cautasian 49 196  0.2496  1.4416 17.31409
23 F Cautasian  43.2 163 0.2532 1.3447 18.55352
23 f  Caucasian 63,4 161 9.2487 1,62 16,55555
3 F o Caucasian 52,5  15B,5  0.2685 1.5399 I7.17644
24 F o Cautasian 6425  170.5 0.3050 1494 18.02833
24 F Caucasian 50,34  185.5  0.269 1.5283 17.40125
2 F  Caucasian 58,64  167.5 0.2748  1.5789 17.40452
rH] F Caucasian 56.25 163 0,2825 1,574 17.947%0
2% F  Caucasian 55.45 161 0,25 1.5238 16.80010
7 f  Caucasian 56,75 §60 0,287 1.5895 1B.05599
28 F  Caucasian 39 169  0.2686 1,596 16.82957
29 ¥  Caucasian 57 169 0.2694  1.5685 17.19757
29 F  Caucasian 52.05 18 0.2379 1.4412 17.894B0
el F Caucasian 3! 155.%  0.2513  1.4B71 14.89B64
k) F  Caucasian 74,7 163 03157  1.8079 17.46224
32 F Caucasian A0.34  189.5 0.2952 1.4513 17.B7682
32 F  Caucasian #4.75 170 0,308 1.4992 18.12617
12 F  Cautasian 96 197.4  0.2447  1.5474 14,88783
32 F  Caucasian 71 155.5  0.2746 1,434 14,B80536
33 F  Caucasian  53.5 164 0,2845 1.5727 1B.0B9%O
35 F Caucasian 50.75  158.5 0.2407 1,4747 17.48414
38 F Caucasian 71,3 170 0.3038  1.7907 14.9542%
i8 F  Japanese 4.1 147.9  0.2278  1.4318 15,91004
20 F Japanese 45 146.5 0.2748  1.4105 19,4B245
2b F Caucasian 57.82  164.8  0,3058 1.445] 18B.5B8S3
4.5 F Cauvcasian 93 149.7  0.2976 1.8592 14.00488
A f Japanese 9.3 156.%  O0.3M41 14571 1B.954B¢
24 f  Japanese 43.4  148.4  0.2812 1.4453 19.19040
26 f  Japanese 4.9  147.3  0.2M06 1,393 19.47569
30 F  Japanese 43.5 155 0.2626 1.384B 18.95302
31 F  Japanese 47,9  146.%  0.2687 1.4468 18.57202
36 F  Japanese 19.4 150 0.2864  1.4947 19,13543
36 F  Japanese 5.6 147.4 0.291 1,579 1847419
B F Japanese 42.7 1477 0,282 1.3508 19.85490
38 F Jdapanese 46,7 1528 0.Z291B  1.4B92 19,5944}
WEAN:  55.79280 159.9771 0,276019 1,554705 17,78783
ST0: 11.00847 7.139266 0.024093 0. 149649 0.931012
KIN: 4.5  146.5  0.2153  1.2422 15.43263
MAY: §8 177.5  0.3326  2.1276 19.854%9¢
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TABLE B-4.6. DATA AND STAIISTICAL‘SUMMARY FOR MALE UPPER EXTREMITIES

FILE = E:MUPEX Y = SA

COEFFICIENTS FOR MODEL { 45 DEGREES OF FREEDOM FDR t-TESTS
EO = -5.716% S.E. = .8078 t = =-7.0775
B 1= - 86862 S.E. = L0604 t = 7.7127
B 2 = « 5237 S.E. = .1894 t = 22,7652
STAND. ERROR = .07

a il = WT a 2 = HT

ANOVA

SOURCE =15 DF Mo
REGRESSION 1.0086% 2 . D035
ERROR . 2202 4% . 0049
TOTAL S8 - 2272 47

e e s o g g S P SMSS i o i S ek e S e M) S ek S gl O S o e S M A o Y e T Ml e s . M o St . S S S AL St e g i S A Sl S e S e it

F = 102.8704

R¥= .B200320724276627

ADJ. R-SBOQUARED = .81663059566454399

DUREIN WATSON STAT.= 1.373470606560744

SUM OF RESIDUALS =-7.16093850887226D-15

SUM OF SQUARED RESIDUALS = . 220236933834B8201
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TABLE B-4.6. (continued)

Surface A UpEx as
a0, fge, Sex Race Bod Bodz Percent
years ﬂeia&t, Heigat, Upg Jotal of

ta rea Total
"""" T8GR 7 C S ¥ % WO 55 VA O LT - b L)
19 Adult ] ? 8.6 174 0.34B71 1.B371 18.77712
20 Adult M ? 7484 1BL.b 0.37419 2.04837 18.26749
21 Adult K ? 70.4 174 0.32935 1.92838 17.07910
22 Adult L] ? 43.32 1727 0,31968 1.B2548 17,51210
23 Adult ¥ ? 69.2 167,46 0.32806 1.91773 17.10488
74 Adult | ? 8.7 172.7 0.2B064 1.704B3 14.34547
75 fdult H ? £9.9  170.2 0.35613 1.9370% 18.38479
76 Adult N ? £2.7  149.5 0.33968 1.82387 1B.62413
77 Adult | ? 126.4  173.3 0.42871 2.5209% §7.00582
78 Adult (| ? b2.6  163.B .30032 1.72355 17.42450
79 Adult N ? 69.5  163.6 0.344B4 1.B1323 19.01799
80 Adult N ? 47.5 152,64 0.25742 1.43529 17.71764
81 Adult L] ? 3.8 173.2 0.33581 1.85516 1B.10140
82 Adult [ ? 8.5  182.6 0.34129 1.84322 18,5159
B3 Adult L] ? 8.7  170.3 0,31742 1.BOAIY 17.59349
94 18 8  Cavcasian 45,25  171.8  0,3028  1.4901 20.32078
28 0.6 M Cauwcasian  59.5 170 0,328 1.Bé96 17.54520
99 21 M Caucasian o4 1647 0.3214 1,872 19.22248
101 21.5 N Cavcasian 64,08 184,2 0.3669  1.7981 20.40487
102 2 M Caucasian 4,08 178 0.3492  1.8375 19.00408
106 26,3 M Caucasian 42.25 162 0.3758  1.9205 19.56782
107 32 M Caucasian 7407  179.2 0.3452 1.9 19.22105
108 3¢ M Caucasian 7B.25 171 0.3997  2,2435 17.8159)
109 36,3 ®  Caucasian 50 198 0.3091  1.7414 17.75008
112 46,6 M Caucasian 51.75 160  0.34B1  1.B198 19.17041
114 #b.2 M Caucasian  &5.5 172 0.3855  2.0171 19,11159
234 36 K Caucasian 24,2 §10.3 0,168  0Q.B473 §9.92210
833 19 M Japanese 52,7 195.7 0,321 1.56%96 20.48292
936 22 M Japanese 50,3 {58 0.2787  1.5159 18.38511
337 23 #  Japanese 56 160.5  0.3313  1.8254 20.38267
B40 27 M Japanese 53.4 185.5  0.3377  1.4093 20.98427
B4l 29 #  Japanese 44,2 190 0,2777  1.3621 20.38763
843 3 M Japanese 52,8 160.7 0.2BBS  1.4034 §7,99301
844 3 N Japanese 62.6  159.6  0.32(8  1.4761 19.19933
B4s 32 B Japanese $2.5 162.8 0.3069  1.571 19.53532
849 38 M Japanese 3.1 157,40, 3484 1.7771 19.40497
852 ki) N Japanese b6 168 0.3393  1.7708 19.16083
863 Adult K Chinese 2.4 140 0.1998  1.0984 18.19009
B4 Adult H  Chinese 41.7  §58.5 0.2439  1,3227 1B.43955
865 Adult R Chinese 46.9  162.4  0.2768 1,395 19.B4229
8o Adutt % Chinese 47.7  167.6 0.2712 1.4553 1B.43533
867 Adult N Chinese 30.6  170.5 0,3298 1.561B 20.84%sb
B4R Adult M Chinese 50.7  171.4 0.30B4  1,5092 20.43444
859 Adult R Chinese .3 leb6 0.2972  LLATH 20,2025
870 Adult ¥ Chinese 53 172.8 02773 L1.5016 1B.4669
B71 Adult K Chinese 5.3 1706 6.307 1.55 19.80645
872 Adult M Chinese 57 167 0.294%  1.5745 18,47427

NEAN:  59.09854 165.375 0.318987 1.699004 18.84774
STD:  14,55999 11.49027 0.046058 0.271091 1.115974

HIN: 24.2 110,37  0.1588  0,8473 14.386547
BAL: 126.4  §84.2 0.42871 2.52096 20.98427
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TABLE B_lf . 7 .

FILE =

E: FARMS
COEFFICIENTS FOR MODEL (¢ 10O

S At St e e LA e A . . A Gt M. ) . b s . . o e AUA e e, e . Sat, P i . S o e . i S . e L L AL} O WOy bk bk b e e i . S i ‘i T ST i, it el S

Y = 5A

DATA AND STATISTICAL SUMMARY FOR FEMALE ARMS

DEGREES OF FREEDOM FOR t-TESTS

E O = -6.1068 S.E. = 1.5113 t = —4.0408
Bl = .2009 S.E. = .0S04 t = 3.9837
2= .7479 S.E. = .3073 t = 2.4342
STAND. ERROR = 0359

al = WT a 2 = HT

ANCVA

SOURCE 85 DF MS
REGRESS ION . 0349 2 L0175
ERROR L0129 10 L0011
TOTAL SS .0478 12
F = 13.5773 “ 4.5
Ri= .730BS49867994047

ADJ. R-SQUARED = .70&387257597428%

DUREIN WATSON STAT.= 1.9021B725464177

SUM OF RESIDUALS = 5.551113123125783D-16

SUM OF SRQUARED RESIDUALS = 1,286458050479112D~-02






TABLE B-4.7. (continued)

firas as
Sex Race Badz Bodx Percent
ﬁeia t, Height, éaras  Total of
g c Total
Jipanese RUTINYTT0LNT TLIRTIATTORIT
Japanese 5 146.5  0.199  1.4105 14.10847

Caucasian  57.62 1648  0.2252 1.4431 13.6B913
Caucasian 93 149.7 0.2298 1.B59Z 12.34015
Japanese 59.3  156.9 0.2345  1.4571 14.15122
Japanese 49,4  148.4  0.2079  1.4653 14.18822
Japanese 4.9 147,73  0.1987 1,397 14,26417
Japanese 43.5 155 0,193  1.384B 13.93703
Japanese 4.9 14,5 9,208 14448 14,15537
Japanese 49.14 150 0.207  1.4%47 13.83042
Japanese 8.6 147.4  0,2086  1.575 13.24444
Japanese 42.7 147,71  0.1959  1.3508 14.50251
Jdapanese 4.7 152.8 0.2204  1.4897 14.79989

MEAN:  52,62461 §50,8384 0,209753  1.5081 13.94918
5TD:  12.87735 5.123481 0.012930 0.136814 0.563343

Hin: 42.7 1465 0,193 1.3508 12.36015
MAY: 93 1648 0.2345  1.B592 14.79989

sl a B o B a B s B a B s Re s B s By
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TABLE B-4.8.

DATA

AND STATISTICAL SUMMARY FOR MALE ARMS

FILE = B:MARMS Y = GA
COEFFICIENTS FOR MODEL ( 29 DEGREES OF FREEDOM FOR t-TESTS )
E O = =-6.8012 S.E. = .8523 t = -7.9799
F1 = .6162 S.E. = .0801 t = 7.6889
B2 = .5607 S.E. = .2107 t = 2.6611
STAND. ERROR = .0&4&4

a1 = WT a 2 = HT

ANOVA

SOURCE sS DF MS
REGRESSION 1.0555 z L5277
ERROR L1277 29 L0044
TOTAL SS 1.1832 31
F = 119,8114
R}= .B920418874704655
ADJ. R-SOUARED = .B8884432838823079

DUREBIN WATSON STAT.=

1.93

SUM OF RESIDUALS =-5.5511
SuM OF SGUARED RESIDUALS

3621039718482
15123125783D~-17
= .12773735982276881
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TABLE B~4,8, (continued)

fras as
. fge, Sex Race Bod Bodz Percent
years Uexgzt, Height, Arss  Total of
o Total

§ 18 8 Caucasian™ 15, ?5""171 9"'6 PALY RS GRS L
98 20.é A Cautasian 59 0.235  1.8696 12.56953
%9 2 N Caucasian 64 lbl 3 0.2314 1,472 13.8397¢
10t .5 N Caucasian 64,08  31B4.2 0.2778 1.79B 15.449%4
102 22 #  Caucasian  64.08 178 0.2524  1.BI75 13.73405
106 26.3 N Caucasian 462,23 162 0.2764  1.9205 14.39208
107 12 N Caucasian 74,03 179.2 0.277%% 1.9 14,41052
108 36 N Caucasian 78.25 171 6,292 2.2435 13.01537
109 36.3 #  Caucasian 50 158 0.2187  L.7A14 12,4440}
112 46.6 % Caucasian 51,75 160 0,25 1.8158 §3.746803
114 6b.2 #  Caucasian  85.5 1712 0.2722  2.0171 13.49482
234 6 M Caucasian  24.2 10,3 0.1092 (.BA73 12.88799
833 19 N Japanese 52.7  185.7  0.2364  1.5496 15.0b6114
834 22 M Japanese 50,5 §58  0.206 1.5159 13,58978
837 3 X Japanese 36 180.5  0,2423  1.4254 14,%0709
840 27 N Japanese 3.6 165,05 0.2415  {,4093 15.00452
811 29 % Japanese 4.2 150 0.2078  1.3621 15.2558%
843 U K Japanese $2.8  160,7  0.2064  1.4034 12.87264
84 k3| % Japanese 2.6  159.6  0.2404 1.4761 14,342B1
Baé 32 % Japanese 2.5  162.8  .2204 1,571 14.02928
849 h #  Japanese 73,1 157.4 0.2578  L.7771 (4.50478
852 39 N Japanese bb 164 0,249  1,7708 14.G6144
863 Rdult #  Chinese 32.4 140 0.1374  1.0984 12.50910
Béd Adult % Chinese 41,7 1585 0.1803  1.3227 13.63120
865 Adult % Chinese 45.9 1624 0,2029 1,395 14,54480
B4 Adult M Chinese 47.7  167.6  0.2036 1.4553 13.99024
847 Adult M Chinese 9.6 170,37 (.2440  {.SBIB 15.45075
848 Adult #  Chinese 90.7 1744 0.2265  1.5092 15,00795
8469 Adult M Chinese 9.3 1bb.6 0.2192  1.4711 14,9004
870 Adult M Chinese 53 172.8  0.2087 1.5014 13.89850
71 Adult M Chinese 3.3 170,46 0.232 1.55 14,98064
472 Adult N Chinese 57 167  0.2208 1.5765 14,0057¢

HEAN:  DA.84097  163.2 0.227809 1,5615475 14,10005
STD:  11.19840 12.76028 0.037388 0.259430 0.854914

NIN: 24,2 110,37 0.1092  0,B473 12,84401
HAL: 78.25 1842  0.292 2,435 15.4507%
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TABLE B-4.9.

'ILE = B:MUFARM Y = SA

DEFFICIENTS FOR MODEL ¢ 3 DEGREES OF FREEDOM

DATA AND STATISTICAL SUMMARY FOR MALE UPPER ARMS

FOR t-TESTS )

2.1631 S.E. = 8.2592 t = .2619
¢ 1 . 7409 S.E. = .429% t = 1.7247
r 2 = -1.4009 S.E. = 1.8791 t = -.7456
;TAND. ERROR = .0947
al=WuT az2=HT

ANDVA
{OURCE 55 DF MS
{EGRESS 10N 0366 2 . 01873
‘RROR . 0269 3 . 009
‘0TAL SS . 0635 5

T = 2Z.0402

3= LO76Z9I56944%9516
DJ. R-SEQUARED = .47034494618118951
WREIN WATSON STAT,.=
UM OF RESIDUALS =
UM OF SOUARED RESIDUALS =

B- 26

1.50703B638286816
1,94289029E094024D-16
2. 6B7698BIB4346577D-02






TABLE B-4.9.

"1, fge, Sex Race
years

87000 R " Taucasian
105 26,3 M Caucasian
108 3 #  Caucasian
109 36.3 N Laucasian
112 4.6 ®  Caucasian
116 66,2 N Caucasian

NEAN:

STD:

HIN:

Hax:

Uphre as

Percent
Total of

Total

RS "””176""0 125"'1'8893 .5R5927"

1.9205 8,0551%3
2,.2435 6,946792
17414 7,017342
1.8158 7.814737
2,017 7.704129

193465 7.374019

9.3801B3 5.649483 0.014284 0,162321 0,50559)

(continued)
K Bndz
Hexa t, He:q t, Upper
aras
62.25 162
78,28 m 0 1563
50 158 0.1222
5175 160 0.1419
65.5 172 0.1554
£1.20B33  1465.5 0.142583
S50 158 0.1222
78.23 172 0.1563

B- 27

1.7414 6.683922
2.2435 8.055193






TABLE B-4.10. DATA AND STATISTICAL SUMMARY FOR MALE FOREARMS

FILE = H:MFARMS ¥ = BA
COEFFICIENTS FOR MODEL ( 3 DEGREES OF FREEDOM FOR t-TESTS )
BEO= =-1.1212 S.E. = 4.4129 t = -.2541
E1l = YA S.E. = .229% t = 3.7378
F 2= =-.8B932 S.E. = 1.004 t = -.B917
STAND. ERROR = .0Q5046
al=WwT a 2 = HT

ANOVA
SOURCE =35 DF MS
REGRESSION L0668 2 L0334
ERROR O077 3 L0026
TOTAL SS - 0745 5

F = 1Z.0316

Ry= .B9&%185600321849

ADJ. R-SQUARED = .8711482000402312

DURBIN WATSON STAT.= Z2.777962538461B13

SUM OF RESIDUALS =-35.27305934669469474D-16

SUM OF SEUARED RESIDUALS = 7.678604464312059D-03

B-28






TABLE B-4.10. (continued)

Frare as
No. fge, Sex Race Bod Bndl Percent
years !eielt, Height, Forearas Total of
g s Tatal
""" 88T TR T LA an TS T T IN TTTTUIT TTLBRRE S BR I
104 26.3 N Caucasian  $2.25 162 0.1217  1.9205 5.336891
£08 36 M Caucasian * 78.25 1710 0.1357 2,435 £.048584
109 36,3 N Caucasian 30 158 0.0943  1.7414 3.426648
112 46.6 X Caucasian 9§1.73 160 ¢.1081 1.8138 5.953298
116 86.2 ¥ Caucasian  45.5 172 0.1168  2,0171 5.790491

MEAN: 61,2083  165,5 O.114466 1,93465 5.906591
§TD:  9.3B0183 5.649483 0.012700 0.162321 0.274419

NIk: 50 138 0.0945 1.7414 5.426468
MAX: 78,25 172 0.1357  2.2435 4,356891
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TABLE B-4.11. DATA AND STATISTICAL SUMMARY FOR FEMALE HANDS

FILE = EB:FHANDS Y = 5A
COCFFICIENTS FOR MODEL ( 9 DECREES OF FREEDOM FOR £-TESTS

—r -y

E{ (:) = - .ot / E. E - t
i = 4118 S.E. = 172 £ = =.Tia1
E o2 L0I74 S.E .

1l

B
~J
s

S57TaND. ERROR = 0596

a 1 = WT a 2 = HT

FANON'
SOURCE 5 DF Mo
REGRESEION « Q237 = S01ET
ERFOR L T2 & . DOIH
TOTAL BT 0BT 11

F = Z.6419
Fis 447I0IITOLITTEON!

aod. R-S0UARED = 3
DU TR WET S0 FT i T

’.':UH E_IF RESIDUALS = '_' ST RO SEMIB’WU‘:&QD"V
T OF EUARED REST I-_J.v’?l!‘..f":‘-‘ = ZLIRTOAATIZEERR 01 D-0E
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TABLE B-4.11. (continued)

Hands as

No. hge, Sex Race Body Bndg Percent

YEErs Hexzh HEIQ ty Hande  Total of
g Total

TTI0R 26 TTF T aucasian 57 62 IBI B 6?0805 TRESTTAVEG035E
832 1B F Japanese 9 0.0 1.4318 5,294035
3 20 F Japanese 45 146 $ 0 07 1.4105 5,373980
835 21 F Japanese 59.3 1569 0.0796 L4571 4,803%72
838 24 F Japanese 45,4  14B.4  0,0733  1,4653 5.002388
3 28 F Japanese 44.9  147,3  0.071F 1,797 5.1kI52!
842 30 F Japanese 43,5 133 0.069%  1.3B4R 5.0239%4
845 A P Japanese 47.9  146.5  0.0629  1,444F 4.4{6447
847 36 f Japanese 49,4 150 0.0794 1,4967 5,305004
848 36 F Japanese 58 147.4 0B24 1,575 5.231746
B 3 F o lapanese 2.7 4.7 0 723 1.3508 5.382387
Bl 8 f Japanese 4.7 152,  0.0714  1.4B97 4.794520
MEAN: 49,26 150,9337 0,074665 1.478041 5,055099

STD:  G.69EBIZ 5.321706 0.0450%6 0, 095831 0,276708

HMIN: 2.7 1485 0.0839  1.3500 4.416447

L 59. 3 i64.8  0,0828 1,657t §.37392%
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TABLE B-4.12. DATA AND STATISTICAL SUMMARY FOR MALE HANDS

‘ILE = HE:MHANDS Y = BA
:DEFFICIENTS FOR MODEL ( 29 DEGREES OF FREEDOM FOR t-TESTS )
0 = -3.6566 S.E. = 1.3601 t = -2.68B84
t1 = - 5731 S.E. = .1279 t = 4.4811
2= —-,2184 S.E. = (33463 t = —-.64%2
iTAND. ERROR = .10T9
a 1 = WT a 2 = HT

ANOVA
WOURCE =351 DF MS
‘EEGRESSION « 4409 2 2205
‘RROR < 3253 29 LOL12
‘O7AL SS » 7662 31

T= 19,652

F= 8754347 210966371

iDJ. R-SOUARED = .5612825459767271

UREIN WATSON STAT.= 1.18B4674590B8957754

UM OF RESIDUALS = 4.107825191113079D~-15

UM NF SLUARED RESIDUALS = .3253109749445921
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TABLE B-4.12.

(continued)

Hands as

Percent
of
Total

T.A90175. 878800
1.8695 £.979474
1,672 5,362775
1.7981 4,.955230
1.8375 5.268027
1.9205 5.175735
1.9 4,610526
2.2435 4,800534
1.7414 3. 306075
1.8158 §.402577
2.0171 5.616974
0.8473 7.034108
1,3696 5.421783
1.5159 4.795830
1.6254 5.475573
1.4093 5.977754

Total

1.3621 5.131781

1.6034 5.120369
16761 4,836512
1.571 5.506047
1.7771 5.098193
§,7708 5.0993%0
1.0984 5.,4680990
1.3227 4.8B08344
1.395 5.287491
1. 4353 4, 645090
1.5818 5.398912
1.5092 5.426714
14711 §5.302154
1.5016 4.56B460

1.55 4.825806
15765 4.668569

415475 5.234899

No. Age, Sex Race Bndz DodK
years ﬂeia t, Height, HKands
g ca
%t 18 A Caucasian 45,257 INLRTUOL0BME
58 20.6 N Caucasian 59.5 170 6.0931
L 4] 2 #  Caucasian 6 1443 0,09
104 215 M Cautasian 64.08  184.2 0,089
102 22 K Caucasian 64,08 178 0.0958
104 26.3 N Caucasian 462.25 162 0.0994
107 32 M Caucasian 7405  i79.2 0.087%
108 36 M Caucasian 78.25 171 0.1077
109 36.3 #  Caucasian $0 158 0.0924
112 4b.6 #  Caucasian 51,75 160 ©.0981
114 8b.2 # Caucasian  $5.5 172 0.1i33
23 3 8 Caucasian 24,2  110.3  0.05%
813 19 N Japanese 52.7  185,7 0.085!
834 22 ¥ Japanese 50.5 158 0,0727
837 23 M Japanese 56 160.5 0,089
840 27 N Japanese 33.6 1655 0.0962
84! 29 " Japanese 41,2 {30 0.04%9
843 3 N Japanese 52.8  1460.7 0.0821
844 3 B Japanese 2.6  159.6 0.0814
B44 32 #  Japanese 32,5  162,8  0.0865
a9 38 N Japanese 73.1  157.4  0.0904
852 39 N Japanese bb 144 0.0903
863 Adult N Chinese 32.4 40 0,062
B&d Adult K Chinese 41,7 158.5 0,083
865 Adult M Chinese 4.9 162.4  0.0739
866 Adult ¥ Chinece 47.7  161.6 0.0674
867 Adult M Chinese 90.6  170.5 0.0854
868 Adult N Chinese 5.7 171.4 0,089
849 Adult #  Chinese 3.3 1666 0,078
870 Adult %  Chinese W 1728 0.0484
871 Adult % Chinese 533 170.6  0.0748
872 Adult M Chinese §7 187 0.073¢
MEAN:  §4.44093  143.2 0.0B4009 1.
§7TD:  11.19840 12.74028 0.012728 0.259430 0,481773
MIN: 2.2 110.3  0.059
HAY: 18,25 1842  0.1133
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0.8473 4,5468460
2.2435 7.034108






TABLE B-~4.13. DATA AND STATISTICAL SUMMARY FOR LOWER EXTREMITIES

FTILE = EB:ALWEX Y = BA
{ =FICIENTS FOR MODEL (¢ 102 DEGREES OF FREEDOM FOR t-TESTS )

B o= -35.8572 S.E. = .S5G8 t = —-10.3379
B1= -.4581 S.E. = .037¢% t = 12.1767
B 2= $ 6761 S.E. = .1247 t = 5.5834
STAND. ERRDR = .0448

a 1l = WT a 2 = HT

ANOVA

SOURCE g8 DF M&
REGRESSION 1.7:394 2 . 86597
ERROR 4287 102 . Q040
TOTAL &8 2.14678 1G4

F = 207.1079

R}¥= .8024082027807801

ADJ. R-SQUGREDR = .8004898T57992166

DUREIN WATSON STAT.= 1.22644B620550504%

SuUM OF RESIDUALS = &.Z20XI371150093062ZD-10
SUM OF SRUARED RESIDUALS = 428371%6730T587

B~34






TABLE B-4.13. (continued)

ALonEx as

fo. fAge, Sex Race Budz Bodl Percent

years ﬂexz t, MHeight, Lower  Tptal of
ce Extres Total

10 2% P Caucasian™ 87,82 TRAVE 05890 1,001 10.70289
122 1.5 F Laucasian 53 14%.7  0.878 1.8592 3b.46729
169 18 F Caucasian &1.36 168 0.6864  1,5551 41.4718!
170 1B F Cavcasian  74.77 165 0.7879  1.8574 42,4195t
y) I8 F Caucasian %8 163 0.8094  2.1276 IB.0428¢
172 i8 F o Caucasian 54,1  177.5 0.6567 11,5904 41.29149
in 19 F Caucasian 52,03 161 0.6448 1,5418 41.82124
174 19 F  Caucasian 62,7  1656.3 0.7004 l 7161 40.82512
175 19 F Caucasian  43.86 150 0.5158 BB3 £0.03725
178 20 F  Caucasian 47.05  162,5 0.5878 1 4498 40.54352
1n 20 F  Caucasian 30 160 0.426  1.4614 42.83563
178 20 F Cavcasian 40,5  158.5 0.4922 1.2422 39.42324
178 20 F Caucasian 41,25 196 0,508l 1.3224 38.42256
180 20 F Caucasian 44,75 199  0.5589 1.3976 39.98998
181 A F Caucasian 4B.25  143.5 0,587 1.5017 39.08903
182 21 ¥ Cautasian 62 {58.5 0.6179 1.5709 39.33413
183 yd| F Caucasian  57.5 165  0.6785  1.4095 42.15333
184 21 F Caucasian 51.75 181 0.6091  1.4853 41.00B5S
185 2 F  Caucasian 57 166 0,408 1.5539 39.14hbb
186 21 F Caucasian 57,5 166.8  O0.64%5 1.46005 £0.33739
187 21 F Caucasian SB.25  1A1.3  0.6295 1.5989 39.370B1
188 21 F Caucasian  55.1 160 0.6668  1.6205 41,14779
189 22 F Caucesian 49,5  157.5 0.5949 11,5107 39.37909
190 22 f Cavcasian 57,5 166 0.6719 1.54677 42.B5349
19t 22 F Caucasian 49 156  0.9986  1.44156 41.52330
192 23 F Caveasian  43.2 183 0.5397  1.3647 39.54715
193 23 F o Caurasian  &1.6 16  0.6485 .42 80.03086
194 23 F Caucasian 52,5  198.% 0.6415 1.539% 41.458%4
195 24 F Caucasian 84,25  170.5  0.6995  1.694 41.29279
194 24 F o Caucasian 50.34  165.5 0.6456  {,5283 42,2430}
197 24 F Caurasian  5B.6  167.5 0.6340 1.5789 40,1087
198 25 F Caucasian 56,28 163 0.6162  1.574 39.1486%
199 25 F Caucasian 55.45 161 0,630 1.5238 41.43276
200 27 F Caucasian 56,735 180 0.6451  §.5895 4]1.84334
201 28 F Caucasian 59 149 0.69  1.596 43.23308
202 29 F Cautasian 57 169 0.6557  1.5645 41.B5764
203 28 F Caucasien 52.05 161 0.3694 1.4412 39.50874
204 29 F Caucasian S 155.5  0.6091  1,4B71 40,93891
205 " F Caucasian 74,7 1683 0.732%  1.8079 40.51662
204 32 F Caucasian 60,34  169.5 0.6844  1,6513 41.44413
207 32 F  Caucasian 64,73 171 0.7025  1.46992 41.34298
208 32 F Cautasian 56 157.4  0.6245 1,567 39.B430S
209 32 F  Caucasian MoO1S5S  0.6294 1,634 38.518%7
210 33 F Caucasian  53.5 164 0.6281 1,5727 39.937t8
211 35 F Cavcasian 50,75  156.% 0.4053  1.4742 41.05953
212 38 F Caucasian 71.3 170 0.7518  1.7907 41.98358
832 18 F Japanese 4.1 147,9 0.58 1.4318 40.50845
B34 20 F  Japanese 45 1465 0.5847  1.40005 40.0070B
835 21 F  Japanese 9.3 1569 0.7002  1.6571 42.754%4
838 24 F Japanese 49.4 1484 0.5507  1,4453 37.45099
839 2b F Japanese 4.9 147.3  0.5161 1,393 37.04953
an 30 F  Japanese 43.5 155  0.5483  1.3B4B 39.59414
845 -3 F  Japanese 7.9 186,55 0.5201  1.4448 335.94829
B47 36 F  Japanese 5.4 150 0.5702 1,4947 3B.09714
gag 36 F  Japanese $8.6  1A7.4  0.6103  1.575 3B.74920
850 38 F  Japanese 2.7  147.7 05175 1.7508 38.31083
51 38 F Japanese 4.7 152.B  0.5901 1,4892 3%.42530
§ Adult M 59 1721 0.63871 1.79097 35.86279
19 Aduit " ? 63.6 174 0,65129 1,857 35.07027
20 Adult N ? .4 1Bl.6 0.7B064 2,04B37 3B.11030
21 Adult N ? 0.4 1 0.71 1.92838 l5.B1844
22 Adult | ? 63.32  172.7 0.44935 1.82548 35.57144
23 Adult | ? #5.2  167.6 047935 1.91773 35.42489
74 Adult " ? 8.7 1727 0.67032 1,71483 39.0B958
75 adult | ? 69.9  170.2 0.72451 1.9370% 37.40197
76 Adult " ? 62.7  169.5 0.63387 1.82387 M.75412
77 Adult " ? 126.4  175.3 0.86B06 2.52096 34.43370
78 adult | ? 62.6 163.B 0.83129 1.72355 3b.62730
79 Adult A ? 69.5  163.4 O0.45484 1.81323 3b6.11455
80 Adult ] ? 42.5  152.4 0.50322 1,4529 34.43555
81 Adult ] ? 8.8 173.2 0.56613 1.85516 35.90487
82 Adult N ? 8.5 162,46 0.45516 1.84322 35.54431






83 Adult

9% 1
%6 20.8
UL ] 21
104 21.5
102 22
106 26,3
107 32
108 36
109 36,3
112 §6.8
116 8b.2
2M 36
833 19
B34 22
By 23
B40 27
841 9
BA3 3
Bd4 K|
BAg 32
849 3
852 - 39
863 Adult
Bé4 Adult
865 Adult
Bih Adult
Ba7 Adult
848 Adult
849 Adult
870 Adult
B7! Aduit
B72 Adult

TABLE B-4,13,

MEXA A XM AT XA X EEE A XA TR TR RN R RN NETCREE RN XX

7
Caucasian
{aucasian
Caucasian
Caucasian
Laucasian
Caucasian
faucasian
Caucasian
faucasian
Caucasian
Caucasian
Caucasian
Japanese
Japanese
Japanese
Japanese
Japanese
Japanese
Japanese
Japanese
Japanese
dapanese
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese

HEAN:
51D

KN
NAX:

(continued)

58.7 170,3 0.44387
45.25 17,8 0.592
9.3 170 0.737%
&4 164,37  0.6172
44,08 184.2 0.704
44,08 118 06,7266
82,25 162 0.7288
74,08 17192 07622
78.23 171 0.7902
50 158 0,7006
$1.75 160 0.70B2
63.% 172 0.7959
24,2 110.3  0.2825
52.7 155.7  0.4184
50.5 158  0.40B3
56 160.5  0,.4422
53.4 185.5  0,6184
41.2 150 0,514
52.8 160.7  0.46174
62,46 159.6  0.4253
52.8 162.8  0.4284
73.1 157.4  0,6867
bb 164 0.6429
2.4 140 0.4525
41.7 198.5 0.525%
6.9 162.4  0.5017
47.7 167.6  0,5445
$0.6 170.5  0.5661
50,7 171.4  0.5554
9.3 1h6.6  0.519
53 172,86 0,5542
533 170.6  0.5951
97 167  ©.5897

1,80419 35.68748
1.4901 39.72887
1.8696 40.53808

1,472 36.91387
1.7981 39,15243
§.8575 39.54283
1.9205 37,9484

1.9 40.11578
2. 2435 35.22175
17414 40,231%9
18158 39.00208
2.0171 39.45763
0.8473 13,3420
1.5696 39.41131
1.5159 40.12797
1.6254 39.52257
1,6093 18.43907
1.3621 37,7521
1.4034 18.50567
t.6761 37.30484

1.371 40,01273
1.7771 37.51617
1,7708 36.30562
1.0984 41.19628
1.3227 39.72934

1,395 35.96415
1,4557 37.42183
1.3818 35.76B34
£.5092 35.81420
1.4711 35.286%2
15016 36.90729

1,55 38.39354
15745 37.405¢64

57.304 142,4847 0.620670 1,620670 38,9B8349
12.86119 9.759839 0.0B3742 0.225655 2,244111

24.2
126.4
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£10.3
184.2

0.2825%
0.86806

0.8473 33.34120
2.52096 43.23308






TABLE B-4.14. DATA AND STATISTICAL SUMMARY FOR LEGS

FILE = E:ALEGS Y = 54
COEFFICIENTS FOR MODEL ( 42 DEGREES OF FREEDOM FOR t-TESTS )
B O = -b6.0332 S.E. = .B8768 t = -6.8811
E1= .5421 S.E. = .0768 £ = 7.0566
F 7= .o6264 S5.E. = .2055 t = 3.0481
STAND. ERROR = .0B75

al= Wl & 2 = HT

ANOVA

SOURCE 55 DF MS
REGRESSION 1.1398 ” . S5699
ERROR LI216 a7 L0077
TOTAL 55 1.4614 44

F = 74,473%

R¥= 7795072409578

ADJI. R-SOUARED = .774832898T50205

DUREBIN WATSON STAT.= 1.2955775446438115

SUM OF RESIDUALS =-%.92Z2&1BZB2EB7ZT7D-15

SUM OF SEUARED RESIDUALS = (Z2158B28BTZ0TL2127T
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TABLE B-4,14,

(continued)

Alegs as
Percent
Total of
Total

180870, 5812 AT LTI

L.B59Z 30.42148
1.4318 34.16678
1.4105 32.95954
1.6571 35.3147¢
1. 4653 31,31099
1,393 31,06245
1.3848 33.00115
1 4448 29.83135
1.4967 31,6564
1.575 32.4
1.3508 31.28514
1,4892 31,29973
1.4301 32,73805
1.B694 33.38682
1,672 30.03588
1,7981 32,19509
1.837% 33.24081
1.9205 31.05441
1.9 33.11578
2.2435 29.253%9
1. 7414 32,6466
1.8158 31.58938
2.0171 31.71880
0.8473 26.13004
1.9696 32,1929t
13159 33.27396
1.6254 32,3202
1.6093 31.59137
1.3621 31.18713
1.6034 31.01534
L6741 31.00650
1,571 32,89255
1.7771 30,67919
1.7708 29,33467
£.0984 32.79315
1.3227 31.87419
1,395 20,89603
1.4553 30,72218
1.5818 29. 46240
1.5092 30,05565
1.4711 28.43450
105016 30,2344
1,05 31.25181
1.5765 31.10488

94,05844 159,4288 0.500173 1.5BAASY 3152248
1174380 12, 44032 0.079934 0.233874 1,467B444

Ko. Age, Sex Race Bodg Bodz
years Reia t, Height, Le?s
g Ca talh)
104 b Caurasian 97.62
122 .5 F  Caucasian 93 149.7 0.5&%b
832 ] F Japanese 6.1 7.9 0.4892
834 20 F Japanese 4 14,5 0.4849
B33 A F Japanese 99.3  196,% 0,5852
838 4 F Japanese 49.4  148.4 0.4588
839 26 F Japanese 4.9 147.1  0.4327
g42 30 F Japanese 43.5 155 0.4%7
84d 3 F Japanese 42,9 145 0.4316
847 36 F  Japanese 45.4 150  0.4738
848 36 F Japanese 56.4  147.4  0.5103
BS0 I8 F Japanese 2.7 147.7  0.422%
851 18 f  Japanese .7 152,88  0.49%9
9 18 % Csucssian 45,25 171.8  {.,4878
98 20,6 M Caucasian  59.5 170 0.4242
99 21 #  Caucasian b4 164.3  0.5022
101 1.5 MW Caucasian &4.08 184,27 0.5789
102 27 % Caucasian 64,08 178 0.6108
106 26,3 M Caucasian &2.25 162 0.5964
107 ¥4 M Laucasian 74,05  179.2 0.6292
108 3k M Caucasian 78.25 171 0.4583
109 36.3 M Caucasian 50 158 0,5683
112 46.6 K Caucasian 3173 160 0.5734
116 66,2 #  Laucasian  65.3 172 0.4398
234 34 M Laucasian  24.2 1103 0.2214
B33 19 M Japanese S2. 155.7  0,5053
836 22 M Japanese 30.5 158 0.5044
837 22 M Japanese 9 1480.5 0.5243
840 by, M Japanese 3.6 185.5 0.50B4
841 Yyl ®  Japanese 41.27 150 0.4248
847 3 M Japanese 52,8 1607 0.4973
B44 3| M Japanese 82,6  19%9.6 0.5197
844 32 M Japanese 52,5 162.8 0.5l
849 38 N Japanese 73.1  157.4  0.5452
852 39 M Japanese b6 164 0,523
863 Adult M Chinese 32 140 0,3602
864 Adult ®  Chinese 4.7 158.5 0.4214
B4S Adult B Chinese 46.9  182.4  0.4031
864 Adult M Chinese 7.7 1876 0.MT)
867 Agult ¥ Chinese e 170.5  0.4892
868 Adult M Chinese 50.7 1714 0,453
869 Adult X Chinese $1.3 16b.6 04183
870 Adult M Chinese 83 172.8  0.434
87! Adult % Chinese 83,3 170.6 0.4B44
872 Adult ¥ Chinese W 167 0.4904
NEAN:
5Th
KIN: 4.2 10,3 0.2214
KAX: 93 1842 0.6563
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TABLE B-4.15. DATA AND STATISTICAL SUMMARY FOR THIGHS

FILE = E:ATHIGH Y = LNSA
COEFFICIENTS FOR MODEL ( 42 DEGREES OF FREEDOM FOR t-TESTS )
f 0= -5.8501 S.E. = .999 t = -5.6557
E 1= .6293 S.E. = .0B75 t = 7.1898
EZ = .3794 §.E. = .234% t = 1.&201
STAND. ERROR = .0997
a 1 = LNWT a 2 = LNHT

ANOVA
SOURCE ss DF MS
REGRESSION 1.1817 z .5908
ERROR . 4175 47 . 0099
TOTAL S5 1.5997 44

F = S59.4376

R¥= .73892B174B756243

ADJ. R-SQUARED = .732856737104652

DUREBIN WATSON STAT.= 1.2512646264607455

SUM OF REGSIDUALS =-4.468647674116285D-15

SuM OF SRUARED RESIDUALS = .4173500740Z2604074
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TABLE B-4,15.

(continued)

rea, ati AThigh as

No. fge, Sex Race Badz Bodz Percent

years leza t, Height, Thighs Total of
e Total

I 25 F "CiﬁEainﬁ"’S?‘l?""TBl'B’"0'3321"'1 8451720, 20515
122 4.5 f  Caucasian 9.7 1.8392 1B.B2530
832 18 F Japanese tb l 147 3 0.2949 1.4318 20.5%4645
834 20 F Japanese 4 165 0.2982 1.4105 19.43991
815 21 F Japanese 99.3  156.9  0.3598  1.4571 21.71263
818 H F Japanese 45,4 1484 0,2878  1.4453 19.64102
839 26 F Japanese A% 147,3 0.2383 1.393 1B.5427%
B42 30 F Japanese 43.5 159 0,287 1.3B48 20.72501
TH] 3t F Japanese 47,9  145,5 0,266% 11,8448 1B,41304
B47 36 F Japanese 43,4 150 0.2489  1.4947 17.56419
48 36 F Japanese 38.6  1A7.4 0 0,311 1.575 20.26031
850 3B F lapanese 42.7 1477 0.258 11,3508 19.09979
Ba! 38 F Japanese 46.7  152,8  0.2747  1.4892 18.44414
94 18 M Caucasian 45,25 171.8  0.3002 1.4901 20.1462%
98 20.6 #  Cauvcasian  §9.5 170 0.3287 1.B4%6 17.5813¢
99 21 M Caucasian o 1643 0.302 1,672 18.07416
101 21,0 M Caucasian 84,08 184.2 0. 3155 11,7981 17.54629
102 22 N Caucasian  &4.0B 178 0.3712  1,B375 20,20136
104 26.3 M Caucasian 62,25 162 0.3758  1.9203 19.54¢99
107 32 M Caucasian 74,05 179.2  0.382 1,9 20,10526
108 36 M Caucasian 7B.2% 171 0.4025  2.2435 17.9407]
109 36.3 M Caucasian 50 158 0,3477 1. 7414 19,9669
{12 46.6 M Caucasian 61,75 160 0,3214  1,BI5B 17.7001B
116 b, 2 M Caucasian  45.5 172 0,368 2,017 18.04570
234 36 M Caucasian 242 {103  0.1284  0.B473 15.15401
B33 19 B Japanese 32,7 155.7  0.2978  1.56%% 1B.97298
834 22 K Japanese 90,5 158 0.2923 1.5159 19.28227
837 23 M Japanese 6 140.5 0.3178  1.4254 19.5%21)
840 27 ¥ Japanese 3.6 185.5 0,3058  1.6093 19.00205
84! 29 M Japanese 41,2 150 0,259  1.3421 19,060B3
843 31 M Japanese v2.8  160,7 0.3019 1.46034 18.82873
B44 ) M Japanese b2.6  15%.6 0.3159. 1.6741 1B.84732
845 32 M Japanese 92,3 162.8  0.3107  1.571 19.75175
B49 38 M Japanese 3.4 157.4 0 0.3302  1,7771 1B.580B3
am2 39 M Japanese b 164 0,3162  1.7708 17.85633
863 Adult M Chinese 32.4 140 0.2134  1.0084 19.42825
844 Adult M Chinese 41,7 158.5 0.2379  1.3227 17.98593
843 Adult M Chinese £6.9 1824 0,2225 1,395 15.94982
844 Adult M Chinese 47.7 187,46 0,2587 14553 17.77840
847 Adult M Chinese 9.6 1705 0,275 1.3B18 17.3852%
868 Adult M Chinese S0.7 1704 0.2778  1.5092 18.40710
B&7 Adult M Chinese 51,3 166.6 0,2374  1.471) 16.1375B
870 Adult M Chinese 53 172.8  0.2038  1.5015 14.90197
871 Adult M Chinese L3 1706 0.2840 1,55 17.06451
872 Adult M Chinese 57 167 0.2953 1,575 18.73136
KEAN:  5A4,05844 159,6288 0.29478 1.584455 18.49792

§TD:  11.743B0 §2,44032 0.049394 0.235874 1.307920

RIN: 4.2 110.3 0,1284  0.B473 15.15401

RAY: 93 1842 D.MUZS  2.2435 2171263
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TABLE B-4.16. DATA AND STATISTICAL SUMMARY FOR LOWER LEGS

FILE = E:ALWLEG Y = SA
CDEFFICIENTS FOR MODEL ( 42 DEGREES GOF FREEDOM FOR t-TESTS )
B 0= -8B,192%9 S.E. = 1.0005 t = -8.19
B 1= 41&= S.E. = ,0877 t = 4.7486
P 2 = «97IE S.E. = (2345 t = 4.1306
STAND. ERROR = .0998

al = WT a 2 = HT

ANDVA

SOURCE 88 DF Ms
REGRESSION 1.1144 2 -S572
ERKROR .4187 42 .01
TOTAL &S 1.5332 44

F = 55,892

Ri= 726B9320BI795541

ADJ. R-SEUARED = ,7205419390537624

DUREIN WATESON &TAT.= 1.B8Z277411715275173

Sur OF RESIDUALS =-1.273980920757347D-14
SUM OF SGEUARED RESIDUALS = J4187172654712121






TABLE B-4.16. (continued)

Alwlgs as
No. Age, Sex Race Body Bodz Percent
years ieiaht, Height, Lower  Total of
9 cs legs Total
104 2 F " "Caucasian  57.82 IBITE"’O ZZBE"'I ST 1350798
122 .5 F Caucasian A 149.7 1.8592 11.594638
B32 18 F Japanese 4.1 1479 0 !943 1.4318 13.57033
84 20 F Japanese 45 1465 0.1907  1.4105 13.52002
BIS 21 F Japanese 9.3 1969 0,2258  1.6571 13.60207
B8 24 F Japanese 9.4 1484 0.171  1.4653 11.6899%
B39 26 F Japanese 4.9  147,3 0.1784 1,397 12.51974
842 30 F Japanese 43.5 159 0.17 1.3B4B 12,2744
B4 31 F Japanese 7.9  146,5  0.1852 1.444B 11.41830
B47 36 F  Japanese 45.4 150 0.2049  1.4957 13.4%011
BAR b F Japanese 98.6 1474 (.1%12 1,575 12.13948
BE( 38 F Japanese 42.7  147.7 Q.16 1,350B 12.1B537
got 38 F Japanese 4.7 152,88 0.2212 1.4B92 14.B534!
94 18 ®  Cautasian 43.25 171.B  O0.1B76 1.4%01 12,58975
98 20,6 M Caucasian  39.5 170 0.2955  1.B696 15.8085!
99 21 M Caucasian 64 1643 0.2 1,672 11.96172
101 24.5 M Caucasian 44,08  1B4.2 Q.2634 1.798) 14,54B879
102 2 ¥ Caucasian é4.0B 178 0.239%  1.BI75 13.0394%5
106 26,3 N Laucasian 62,25 162 0.221  1.9205 11.50741
107 32 M Caucasian 74.05  179.2 0.2472 1,9 13.01052
108 k) M  Caucasian 78.25 170 0,2538  2,243% 11.31248
109 36.3 % Caurasian 30 198 0.2206 17414 12.44796
112 45.6 #  Caucasian 51.735 140 0.2522 |.8158 13.88919
116 b6.2 M Caucasian  65.5 172 0.2798  2.0171 13.47309
234 36 M Laucasian  24.2 110.3 0,093  0.BA73 10.97604
B33 1% M Japanese 2.7 1557 0.207%  1.5698 13.21992
B34 27 M Japanese 90,3 158 0.2121  1.5859 13.99148
837 23 #  Japanese 56 140.5 0.2087 1.6254 12.83991
840 27 M Japanese §3.6 165.5  0.2026  1.6093 12.58932
B4t 29 M Japanese 41,2 190 0.1649  1.3821 12.10430
843 3 M Japanese 52.8  1A80.7  0.1994  1.46034 12.1B440
pa4 3 K Japanese 62.6  199.4  0.2038  1.6761 12.15947
B4s 32 M Japanese 2.5 162.8 06,2033 1,571 12.94089
B49 18 #H  Japanese 73,1 157.4 0,215 1.7771 12.09B34
852 39 M Japanese bé 164 0.206B 1.7708 11.478B33
863 Adult M Chinese 312.4 140 0.1468  1.09B4 13.36489
8t4 Adult M Chinese 41.7  15B.%  0.1B37 1.3227 13.88B25
B65 Adult M Chinese 4.9 1624  0.1B0& 1,395 12.94423
Bbé Adult ¥ Chinese 7.7  167.6 0.1BBA  1.4553 12.94578
B67 Adult % Chinese 50,6 170.5  0.1942  1.581B 12.27715
848 Adult M Chinese 50.7  171.4  Q.0758  1.5092 11.44855
869 Adult #  Chinese 9.3 16b.6  Q.1809  1.4711 12,29892
870 Adult #  Chinese 53 172.8  0.2002 1.50i6 13.33244
871 Adult M Chinese 5.3 170.6 O.2UW 1,35 14, 18709
872 Adult % Chinese w 1647  0.1951 1,5765 12.37551

MEAN:  54.05844 159.6288 (.203393 1.5B4435 12,82456
BTD:  11.74380 12.44032 0.034751 0.235874 1.018813

NIN: 4.2 10,3 0,095 O.BAT3 10.97604
LU 93 1842 0.2935 2.2433 15.80351
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TABLE B-4.17. DATA AND STATISTICAL SUMMARY FOR FEET

FILE = B:AFEET Y = 84/

COEFFICIENTS FOR MODEL ( 42 DEGREES OF FREEDOM FOR t-TESTS )
E O = <=7.3891 S.E. = .9878 t = ~-7.4803
B 1= 3716 S.E. = .0865 t = 4,294}
E 2 = « 72573 S.E. = .L.Z71% t = ZT.1Z27
STAND. ERROR = .0986

al = WT a 2 = HT

ANQVA

SOURCE 858 DF MS
REGRESSION : . 7599 2 . 3799
ERROR L4082 42 »QO97
TOTAL S5 1.1681 44

F = 32.0%31

R}= .6T0O55I9951426556

ADI. R-50UARED = ,642427341897177%

DUREIN WATSON STAT.= 1.0650724658%3181Z

SUM OF RESIDUALS =-1.60%8233857046477D~14

SUM OF SOQUARED RESIDUALS = .40BIBIOEI9I744679%5
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TABLE B-4.17. (continued)

Afeet as

Ne. Age,  Sex Race Budz Bndz Percent

years Heiz t, Height, Feet Total of
g ta Total

103 F EaﬁEiEiiﬁ"'S?'E?' BB CL I 08 (- I O T O L
122 0.5 F Cautasian 1497  0.1124  1.8592 6.045411
832 18 F Japanese 46 1 147.9  0.0908 1.4318 &.341467
834 20 F  Japanese 146.5  0.0994 1,4105 7.047146
B33 21 F Japanese 59 3 156.9 0,115 1.4571 6.939834
B8 i) F Japanese 45,4 14B.4  0.092% 1,457 4.3399%8
839 26 F Japanese 44,9 147,37 0.0834 1,393 5.987078
842 30 F Japanese 43.5 155 0.0913 11,3848 6.593009
845 3 F Japanese 47,9 146,55 0.0883 {4448 6.116947
B4 36 F Japanese 45.4 150 0.0964  1.4947 &,440834
848 36 F Japanese 8.6 1474 0.1 1,579 6.349206
850 38 F Japanese 42.7  147.7  0.0%49  1.3508 7.0234kb
85l 3B F Japanese 46,7  152.8 0.0942 1.4B92 6,325543
96 18 M Caucasian 45.23  171,8 O.1042 1.4901 4.992819
98 20,6 M Caucasian  59.5 170 0.1337  §.8b696 7.151262
99 2! M Caucasian 64 1643 0,115 1,672 6.877990
101 21.5 M Cavcasian 64,08  184,2 0.1251 1.79B] 4.957343
102 2 M Caucasian 64,08 178 0.1158  1.BI75 4.302040
104 26.1 ¥ Caucasian 62.25 162  0.1324 1. 9205 6.894038
107 32 M Caucasian 74.05 178.2  0.133 1.9 7
108 3k M Laucasian 78,25 171 0.1339  2.2435 5.968353
109 36.3 M Caucesian 50 158 0.1323  1,7414 7.597333
112 4.6 ¥ Leucasian 51,75 160 0.1345 1.Bi3B 7.412710
116 86,2 W Caurasian  435.5 172 0.1561  2.0171 7.738832
234 36 N Caucasian 24,2 110.3  0.0611  0.B473 7.211141
B33 19 # Japanese S2.7 185,70 133 1.5696 7.21B399
B34 22 M Japanese 50.5 158 0.1037 1.5139 4.854014
837 23 N Japanese 56 180.%  0.1159  1.4254 7.1305%2
840 27 M Japanese .6 1855 0.1102  1,6093 6.847697
841 2% M Japanese 41.2 150 0,089 1,362 6.578077
B43 3 % Jspanese V2.8 180.7  0.1201  1.6034 7.490333
844 3 M Japanese 62,6  139.6  0.1056 16761 6.300340
844 32 X Japanese 92.5  182.8  O.115 1,57 7.320178
B43 38 N Japanese 73,1 1574 04215 L7771 6.836981
852 39 M Japanese b 164 0.1199  1.770B 4.770950
863 Adult % Chinese 32.4 140 0.0923  1.0984 8,40313!
864 4dult ¥ Chinese 4.7 158.5  0.1039 1.3227 7.855144
B6S Adult #  Chinese 4.9 1824 0.0986 1,395 7.048100
Beb Adult M Chinese 47.7 1876 0.0975 14553 b.499449
867 Adult M Chinese 90.6 1705  0.09A9  1,5B1B 6.125932
BA8 Adult M Chinese 30.7 1714 0,102 1.5092 4,758547
Be9 Adult % Chinese St.3 1466 O0J100B  1.4711 4.B32015
B70 Adult W Chinese 53 172.8  0.1002 1.5016 b.472882
871 Adult M Chinese 5.3 1706 0.1107 1,95 7.141935
872 Adult ¥ Chinese 37 167 0.0993  1.5745 &.298743

MEAN: 54,0084 159.4288 0.10B0&4 1.584455 6.83244b
§TD:  11.74380 12.44032 0.017038 0.235874 0.51712%

HIN: 4.2 10,3 0.0811  0.BA73 5, 968353
HaL: 9 1842 0.1561  2.2435 8.403131
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APPENDIX C






TABLE C-1. TABULATION OF lMINUTE VENTILATION DATA

AUTHOR tyear) NUMBER of SPECIAL ACTIVITY ACTIV[TY &% ABE  wElGHT  REIGRY ESA Ve Ve 1
SUBJELTS  CIRCUNSTANCES (k;s/min)  TYPER  (4/F) tyr} thg: {s] (sq.0} {i/min) Mean?

Ghlitres, HOU19T3) 2 Intant: R 0,40 0.68

R 0.41 .72

R 0.42 .76

R 0.43 0.80

R 0.44 0.84

R 0,45 0.88

R 0.46 0.92

R 0.47 0.9¢

[ 0.48 1.00

R ¢.49 1.04

R 8.50 1.08

R .51 1.12

R 0.5 1.6

R 0.53 1,20

R 0.54 1,24

K 0.55 .28

R 0.5 1.32

K 0,57 1,36

R 0.58 1,40

R 0.%9 1.44

R .60 1,48

K 0.6l 1,52

4 0,62 1,36

R 0.63 1.8l

R 0,64 1,85

K 0,63 1,69

[ .68 .73

R 2,67 1.7

R 0,68 i8]

F 4.6% BT

R 0.70 1.B%

k 0.7 1.%3

R 8.7 1.%7

R 0,73 2,08

3 6.74 2.05

R .78 2,05
kstrang, [, (190 8 sean age range M N F 25 6.7 Y
i 106 n F % 23,3 v
8 40-4% 300 L] F i 2.0 Y
16 $0-65 oo )] F M 24,1 ¥
8 2025 150 K ¢ 5 29.4 ¥
12 30-1% 150 | 2 35 .2 Y
8 430 | F i 3.2 Y
1é 450 N F 5 130 Y
8 800 1 F 23 38.¢ Y
12 £00 X F % 40.9 Y
8 800 1 F n 3.9 Y
16 600 1 ¥ 5o 43,5 Y
4 130 i F 25 8.3 Y
7 750 1 F 15 8.2 ¥
7 730 H F 44 50.0 Y
7 750 H 3 58 517 Y

Rstrand, P.0. (1952 X N [} 39.3

H n 4 41.B

H i 4 3.3

1 F ) 3.5

H Ll 4 40.4

H F 4 32

X F § 32.3

i F H 31

| R 5 30.9

1 R 5 42,6

H ] 5 38.9

H F 3 33

1 N 3 4.9

S F [ 15.9

H N & 4.5

H [ [3 35.5

H F [ 38.9

X F 7 19.2

1 [ 7 .1

1 F 1 51.4

1 F ] 40.2

4 N 7 35.8

X [ 8 $9.3

1 F 8 .2

1 F g 5.7



TABLE C-1. ' (continued)

AUTHOR (year) NUNBER of SPELTAL ACTIVITY ACTIVITY  SEX ABE  WEIGHT  HELGWT BSA ve Ye a
SUBJECTS  CIRCUSTANCES (kpafuin)  TYPES  (W/F) fyri  lkg) {8} (sq.#} (1/ain)  Mean?

Astrand, 1952

1 N [ 82,2
icont,) X N [ 60.7
X F B 5.8
1 ¢ 4 67,4
i f § b!
1 F § 83.4
1 [ ¢ 9.7
1 F g 62
14 Ll § 75.2
1 F g 93,8
1 " [ 39,
H F 9 8.3
1 N § 8.2
1 f § 82,6
H N § 81.7
11 [ ¢ 68.9
¥ ) § 2.4
I F § 80
I F 10 4.2
X ! 10 72.5
H X Hd TE b
1 X 10 85,1
1 3 10 .
H [ 10 63.9
X F 10 62,9
X X 10 70.9
1 F i .7
H ¥ 19 53,5
1 F 10 9.5
i [ 0. 7.9
X " 11 50
1 F 1 85.9
1 L 11 70.4
¥ f 11 82,1
i o i1 £9.7
1 h 1 S6.4
i X 1 75,3
X f il 80.5
X ¥ it 49,7
I f 1 58.7
H A 11 H
1 X 11 73
X ] 1 71.5
! 3 14 7l
X | 17 69,5
1 L 17 80,9
1 N 12 6.1
X ¥ 12 70.8
1 F 12 7.8
4 N 12 $8.7
1 F 17 5.5
X ] 12 bl.é
X ] 12 84,7
X X 2 4.9
1 F 12 72.9
1 F 12 72.5
X F 12 6.8
X X 17 38.1
1 L] 13 3
1 ¥ 13 102.3
1 N 3 105
H ] 13 75,8
I F 13 .9
X N 13 81.4
H F 13 67,4
1 K 13 72.1
1 F 13 %1.5
X N 3 84
1 F 13 Bs.9
1 F 13 92.9
X F 13 100, 6
X L} 13 i)
H L] 13 80.8
H ] 13 3.8
¥ f 13 1024
H F i By
1 ] 14 196
1 F 1 97.1
H 3 14 82,9



TABLE C-1. {continued)

AUTHOR (vear) NUMBER ot SPECIAL ACTIVITY ACTIVITY  stl ABE  MEIGHT  HEIGW! BSh Ve Ve a
SUBJECTS  CIRCUMSTANCES (kpa/m:n}  TYPE  (W/F) lyr) tkg) (a (sq.o)  (L/min)  Megn?

Astrand, 1952 1 ] ] 94
teont,) i £ 14 100,7
1 N 14 120.2
M 3 14 96,5
1 N " 84,5
X F 14 B0.7
1 ] 13 97.%
1 K 18 134.1
1 n 15 1347
L £ 15 79.5§
] F 5 5.1
1 L 13 110,8
1 f 15 88.9
1 3 15 86,4
1 n 15 160.3
1 F 15 97.1
i F 5 9.4
) F 16 96,1
i F it 102.9
S F 1t BE. !
H 3 i 9.8
] ] 16 19,4
¥ K ié 93.8
H F 16 19,1
) F 16 736
X # 14 132.2
H F 1¢ 82,7
I 13 H 95,
1 X i? v, 4
i ¥ N 139.3
X | 17 94,2
i F 17 9.9
X F 17 5.7
] 4 18 139.2
1 4 18 9.5
i N 18 1257
1 K 2 1274
11 F 26 B4.!
1 3 K Bs.8
1 3 20 100, 7
] 14 20 94,7
i F 0 104.8
1 L] 21 124.4
11 3 2. 144,¢
X £ I 89
1 13 2l 93,7
1 F 21 81.7
H £ i1 4.4
¥ 3 2 B&.2
¥ F 2 8.7
H 13 21 89.8
4 £ 24 ¥7.7
] f 2 847
1 f 21 W
X £ 21 92,9
i £ 21 1041
X F 20 114.8
H 3 21 1144
¥ K 7 129.2
X " 22 109.5
1 ] z 153
1 3 2 1.2
1] F 22 8.7
1 f 2 78.4
I F 27 B4.8
H 13 u 8B.7
] F 2 94,1
X F 22 9.2
H F 7 9.6
11 F 2 9.2
I F n 9.4
H f 2 104.1
1 [ 3 i3
H A 23 137
H 3 3 91.8
i F 23 B3.7
X F 23 85.4
H F 3 77
i 13 83 106.2



TABLE C-1. (continued)

AUTHOR (year1 NUMBER of SPECIAL ACTIVITY ACTIVITY  BEX ABE  WEIGHT  HEIBHT BSA Ve Vel
SUBJECIS  CTRCUMSTANCES (kpe/min)  TYPER  (N/F) tyr} tkg) la} [ Kean?

Astrand, 1952 I F 23
{ront.) 1 f 2
H F 3
H [ 24
) L] 24
I L 4
X N 24
I M 2
i ] U
1 [ 24
1 N 24
1 ] 24
i ] u
1 F ]
1 F 24
1 f 24 .
H F 1] .
1 F 24 .
X ¥ 25 .
1 [ 23 .
X A 2 '
! K 28 130.3
H F 25 Bl !
1 ] 2 116.9
X L] it 1202
H ] 24 1381
! L] 27 127.2
s . 28 1045
1 K 28 19,4
H n 8 118.8
1 ] 28 160.3
¥ K 28 13¢
1 X 29 103.1
X ] 9 127.8
1 N n 108.7
1 f 30 108.2
1 N 30 114.8
H " il 107.5
¥ N 3 125.9
i N 32 107.9
H ] 2 117.8
1 " I 121.4
X N 33 119
M 800 F 63,4 1
k3 900 3 1 ¥
bil 200 " 714 Y
21 1200 " 75.8 ¥
i 150 * 86,7 ¥
Astrand,P.0. (1581} saxisal i n 1 76 1,78 137,14
activity H L] M M 1.77 181.4
{eycling) 1 N 26 7 i.8¢ 154.7
1 N 24 B4 .87 183.4
1 K n b4 872 1044
Batamn, £, {1945 17 & rest k " 5.5 es.d RO L7 8,17 ¥
B % X 2.7 ek, 1,72 [:H) 5.99 Y
19 ' R M %6 bb. 2 1,70 1.86 7.02 Y
o0 R £ 25.1 59.2 Y ) 5.08 ¥
O k F 433 62.6 1,68 1.72 5. 50 Y
M R F 59.8 6.2 1.8 1.70 5.78 Y
171 #in, erergise L X 5.0 86,0 1 L1770 1.8 v
5 L L] 2.7 8.9 10z 1,80 18,00 ¥
19 L [ 9.6 8.3 IN £.80  20.1% ¥
7 . L F 34 39.2 .62 1.5 1%, 20 i
0 L F 1.3 6.6 .44 1,72 18,81 ¥
1T L F 59.8 67.2 1.5 L1 19,38 ¥
Bruns, ¥.T. 11541: T infants  prone R L 0.00} 2,580 U, 442
suping R 0.413
prone R 0,445
supine R F 0,602 3,403 0.813
prone R 0,338
supine R 0.530
frone R (.54
supine R L] 0.003 2,155 0.543
prone R 0,554
sup1ne R 0.524
supine R N 0.005  2.810 0,526



TABLE C-1. ‘(continued)

AUTHOR {year) NUNBER ot SPECiAL ACTIVITY ACTEIVITY  SE2 AGE  NEISHT  HEIBHT BSA Ve Ve i
SUBJECTS  CIRCUNSTANCES (kpa/min)  TYPER  (M/F) {yr} (kg) (n} (sq.a! (/ain}  Mean?

Burns, 1941 prone R
{gont.) Supine K

supine R K 0,008 3.490
prone 1
supine R

prone R F 0.011 7%
supine R
prone R
supine R

prone R F 0.038  2.83%
supipe R
prone R

Coox, C.D. 11§55 35 Infants [ 0.008 2.42

R 0.041 2.1

k 0,061 4,08

R 0.001 2,5

k 6.003 2,48

R 9.001 2.4

R 0,00} 2.75

R 0.005 .88

& .00 3.08

R 6,091 2.82

k 0,011 2.8

R 0.001 2.86

R 0.003 2.8

R 0,01} 2,28

R 0.003 2,47

1 0.001 2,25

R 0,001 2.83

R 0,019 3,64

I 0.008 2.93

K 0,001 2,30

k 0.002 2.90

R 0.001 2,49

R 0,002 2,28

R 0.002 2,45

[ 0,003 2,82

R 0.002 3.7%

K 0,002 3.81

R 0,002 1.76

R 0,082 332

K 0.001 2.43

R 0.002 2,35

[ 0,001 2,38

R 0,002 309

R 0,007 1,54

R 4,005 2,04

Cross, K.&. (1957 3% Infants [ N 0,020 3.01

42 full-ters R ] 0.011 3.06

R [ 0.011 312

R 0,022 MY

[ ] 0.2 Yy

R F 0,005 3. 46

R " 0,030 VY]

R ] 9,067 L0

R ] 0,073 308

[ N 04011 2,41

13 3 0.013 1.06

H ] 0.00% 2,92

R £ 0.005 3040

[ F 0.024 2.92

[ f 0,016 3.2

[ L] 0,024 3.3

] F 0,004 T8l

K [ 0,007 .72

R F 0,001 3.80

3 F 0,007 3.03

R F 0.022 2.86

R F 0,016 .12

R F 0.018 3,80

R N 0,009 2.50

R H 0,001 3.8

R " 0.004 3,87

R £ 0.022 .3

R ] 0.001 3.80

R 0,001 3.80

R " 0.007 2,54




TABLE C-1. (continued)

AUTHOR {year! WUMBER cf SPECIAL ACTIVITY ALTIVITY  SE) ABL  NWEIBHT  HEiEWT RS Ve Ve 3
SURJECTS  CIRCUMSTANLES (fkpasman}  TYPEr  (N/F: {yr. tig) n) (sq.0  (I/min}  Mean?

Lross, 1997 R K 0,001 1,49 0.517
tont.} R 0,004 337 0.51%
k 0,004 TS 0.55%

k * G021 J.08 0,541

] L 9,020 3.01 0.528

R " 6,014 2.5% 0,456

R " 4,005 LW 0. 480

R F 0.013 3.29 0.627

R R 8.013 h el 0.307

P F 0,008 2.81 0,333

|3 F 6,010 il 0. 468

Rk F 0,011 3,54 0,375

R 0,030 3.80 0.543

R X 0.01% LR 0,623

R K 0.022 3.7 0.4%7

K f 9.041 Ln 0,478

& ] 0,015 2.49 0.32%

14 presature R F 0.003 2,04 0335
R [(RaE] 1.9¢ 3,364

R F G004 9% 0.387

& 4,007 7.04 4,328

F n G018 1,79 0.75]

R X 4.621 1.80 0,245

R A 0,008 1.b! 0,378

3 F 0,034 164 0,399

R 4,039 IR 0.357

k ] 5,602 1.96 0.4%¢

R X 0.032 L A7 0.322

F F 6,008 2,06 G.7s3

R L] 0,014 1.8l .33

4 0.020 1,82 4,374

R 8.034 1.9% 3,334

R X 0,028 2,00 §.4%7

I 3 0,001 L8 0.277

R 6.0% 1,97 0.413

R ¥ 9.01% 1.8 4,343

f 0.02% L8 0. 280

f 3 0.0t 13 0.378

Cugel). D, 195} 1% pregrant rest-3 ac [ F 22 7,90
* tera R F 2 9.5%
valk-3 8¢ L F 7 54,50
" ters L F 2 18,40
rest-3 ac R F 5 7.84
b ters 3 F p 17
walk-3 o L F 25 16,00
* tera L f 25 .2
rest-3 wo 1 13 2 5%
b o tera k i 3 §.38
wilk-3 s0 L F o4 17,30
* ters i F 24 19.3¢
rest-3 ag R 13 21 6.8
'oters R 1 M §.18
walk-3 ac L H 3 21,00
' tera L ¥ i 294
rest-7 &0 R F 27 .02
" ters R I3 o7 o3
walk=l &g L f a7 15,60
* tera L ¥ 7 5. 1%
rest-7 sc k H K 6.97
toters R f 21 9.%3
wali-3 ag L F 21 11,80
* tera L ‘ 21 17,00
rest-3 ag R F i 7.9
" lera R F 1% 12,30
walk-3 #c L F 19 14,56
' ters L F 1§ 19,50
rest-3 wc R 7 2% 1.9
'otere R H e 1h.68
walk-3 g L f el 14,70
" lers L f 25 19.0¢
rest-3 spo k F 21 8. 10
botere R 2 yal 10,46
walk-3 a0 L 3 2 15,80
' ters i F 21 15,20
rest-3 ap R F 17 6.9
' tere R F 1 10.80
walk-3 a0 L f 17 §3.90
° tera L f 17 20,40



TABLE C-1. (continued)

AUTHOR [vear) MNUMBER of SPECIAL RCTIVITY ALTIVITY  SEX At WEIBHT  HEIBHT BSA Ve VE 3
SUBJELTS  CIRCUNSTANCES (kps/ein)  TYPE:  (N/F! (yr) tkg! a) (sq.0) il/mnl Mean?

Eu%ell 1953 R £ M 8.47

toak, ! R F 3 10,37

L F n 19.20

L F n 22.00

[ F Y 6,75

R F 2z 9.28

L £ 2 10,50

L f 22 13.5

R f 20 10,20

R f 20 10.73

8 f 20 15.80

L f 20 18,80

R f 26 9.3

R f a4 10,59

L t n 13,40

L ¥ 20 16,20

R F g 4,53

R f 13 L

L F M 8.8

L F 15 12,70

R f 18 B.23

R ¥ 18 10,63

L F 18 15,00

L F 18 22,60

R F 18 6.83

R f 18 10,92

L F 18 12,76

L ¥ 18 17,60

R f 2 S.88

R ¥ 21 9.5

L F i1 13,50

L f 2! 18.00

R F 20 bbb

R f 20 9.02

L F 20 11,00

L f 20 15,10

9 Pregnant

I month @ rest R F t.62 B.70

’  walk L 2 1,62 14,50

4 wonth @ rest R F 1,83 §.13

. & walk L F |43 14,90

3 wonth # rest R F 165 10,00

' # walk L F 1,43 13.20

& sonth ¥ rest R f 167 9.73

* @ walk L F 1,67 16.20

7 sonth # rest R F L7000 10,33

b 4 walk L F 1,70 17,19

8 month # rest R F LW 13,02

' & wilk L F L1218

5 spnth & rest R F L7y 12

. ® walt i F 1713 20,30

Fost Part 1-2 wks 4 rest R F L4% 9.48

* € welk L P LE3 18,10

4-3 g @ rest i F 1,63 7.4

! & walk i ¥ 183 15,00

Filley, 5. 11954 53 1% at rest R " 2 6.0

R | 32 B.8

R L] Y] 1.2

fall Ve 8 37 0) R ] 4 7.4

R N 3 1.0

R L} 3 2.0

R ] i S.6

R N 30 9.5

3 L] ¥ 6.9

R L] 59 7.1

R A n 7.0

% X 28 207

I3 n AN 5.2

R [ 52 9.4

R L] 93 [N}

R ] 38 6.8

k " b 9.5

R Ll H 6.3

R ! 35 12

34 & 3.Seph/i2lgrade [ R 2 9.5

b 3.Saphil0 " M ] b ol.b

& L5k 8 Y n K o0 6.7

& 3.Saph/i2 ¥ ] Ll 2 68,2



TABLE C-1." (continued)

AUTHOR {yea=) NUNELR of SPECTAL ACTIVITY ACTIVITY  SEI #6F  NEIGHT  REIBHT BS& Ve Ve @
SUBJECTS  CIRCUMSTANCES (kpm/ain)  TYPER  (M/F} tyr} (kg {a} (sg.8) {i1/min}  Mean?

Filley, 1954 ® 3. 5eph/l2 * N n 3 49.4

zont, 0 3. Seph/l0 * N N 35 35,4

& 3.%ph/ 8 " Ll H H 59.3

£ 3.5mph/10 * R N 2 51.8

& 1.5aph/10 ¢ K | R 0.4

& 3.5ep0/12 ¢ N L] L3 .7

2 3.5aph/LG ] L] 44 38.2

£ J.5mph/ B ° ] L] 4 &6.8

¢ 3.5eph/ 8 * " K 45 Y

AT YT X X 46 50,4

0 3. 5mphsi2 0 X N 49 540

€ J.isph/t2 " n .| 50 [AN:

8 3, Saph/i0 ] ] b 5.5

£ 3.5aphf10 ¢ N 1 4 59.6

8 3.5/ B " N &5 516

0 3.5eph/ B - [ N 3 40,1

# 3, 0eph/i2 " K n 30 £5.3

b l.Sephi12 * X ! 3t bl.b

EATYIYIVER ¥ ¥ b 71.8

Bl Seph/ B ] K ot 39,3

t 3.Sephito " N 38 bl ¢

E 3.5mphs B " N N 5 395

B 3. 5mph/ B [} [ 4 50.0

2 3.5mph/ B * n N 50 45,4

¢ I.5Saphist7 "t K L] 5 HR)

¢ 3.5eph/0 N N 32 75.6

€ L.%ph/ B K n 52 44,5

f 3. %aph/ 8 K ] 9 3.0

b L.Seph/ B L] L] 12 332

Fowler, ¥, (19312 15 17 heglthy R X M 1!

k " 24 7.0

R N M) 1.4

K n MY 8.4

R n ke 8.5

R " 3¢ §6.0

R K 15 5.1

R F 28 5.5

R F 2 [

[ F 22 8.3

R N M 8.3

[ [ 3 8.9

R | i 6.1

K A 63 §.0

R [ b3 1.6

K [ al 2.1

R ] 81 5.9

RETHAA aild Kk F i 12.1

' silg R f 13 9.1

* soder ate f N 1& 1.6

. Severe R K 4 9.4

ENPHYSENA aoderate R 1 7 7.4

* severe R n o8 6.9

* severe R ] 59 7.9

* SBvere R n 60 g.0

N severs k K 84 8.9

CONBESTIVE #inisa) R L] Al €.0

HERKT  soderate R A 1% 7.5

FAILURE  severe k f 39 13.3

. severe R F M 10,2

‘ seyere R [} b 13.3

BRONCHIECTASIS R £ 22 8.4

SARLOID EYST R F 2 12.4

PULHONARY FIBRUOSIS R [ M 18,2

POST-PNEUNGNECTONY R [ 85 §.9

. . kK N FL 3.4
paghoke, S, 1199 20 age range §.5-12 26y L n 1.1 k.7 1,43 .28 20.3 v
20 L L N 1t 36,7 1.43 1,28 i Y
N ol ] L] il .7 1.43 1,728 4.6 Y
4 age range 12-14.% 200 L ) 13.5 9.7 1,80 b5C .5 Y
0 Lid1) N N 105 15,7 .8l 150 e \
14 (3] H L] 13.% 4.7 (110 1.5 48.¢ ¥
7 -6 1 [ 13,5 49,7 L.on 1,50 2.6 ¥
2 1000 ¥ N 13.5 49.7 1.80 150 68,1 Y
14 BSF 1.05-1.19 200 L N b1z 20,4 y
14 400 ] [ .12 15.2 Y
E o BEA 1.20-1,24 200 L ] 1.26 0.7 Y
H 405 ¥ N 1ot hyayl 1

Cc-8



TABLE C-1, (continued)

AUTHOR fyear} NUMBER of SPECIAL RCTIVITY ACTIVITY 51 ABE

SUBJECTS  TIRCUNSTANCES (kpa/ain) TYPER  (W/F (yr}
Sadnoke, 1969 3 800 1 ]
{cont.} B OBSA 1.3%-1.%0 00 L "
HY 400 N L]
] 800 1 [}
| A00 1 "
A BSA 1,50-1.89 200 L R
g 400 n ]
7 800 1 N
i 800 1 ]
2 1000 X |

Boddarc, k. (1969 72 ters antfants 9 k 4,007

14 presature ) R 0,034

Hackrev, J. (1987, 59 lraw data) 0 R | 13

306 ] R 13

0 R ] 1%

[3¥ X N 11

0 R [} 3

817 1 [ 13

0 R L] 17

306 ) n 12

0 R F i3

S ] f I

0 R n 14

459 ] | 1

0 R F 17

306 X 3 13

0 R ] 1]

459 ] " 14

0 R F 12

306 " f 12

0 R N 15

785 1 ] 3

0 R N 13

308 K L] 13

0 R ] 12

459 L A 12

0 R L] 13

459 ] [} 13

9 R [ 15

817 X L] 15

[ k " 13

438 N L] 13

0 R A 1]

454 1] L] 14

0 R [ 14

bi2 1 L.§ 1

0 k f 17

459 " F 12

9 R " 12

428 K N 12

0 k L 14

455 L] L] 1"

0 3 F 12

439 K f 12

0 k L] 13

473 1 [} g

0 K n 15

439 N [ 1%

0 R L} 12

306 L] [ 12

0 R N 14

673 1 L] 14

0 R i 17

W7 ] [ 12

Q k N 13

% L] " 13

0 R F 13

04 ] F i3

{ R [ {4

459 n L] 14

9 R [ 13

[3¥; 3 n M

0 1 Bl 13

455 t N 15

0 R F 13

459 " F 13

) 1] [ 14

c-9
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(continued)

TABLE C-1.

Ve 3

WEIGHT  HEIGH] BSA Ve
{1/ein}

AGE

SEY

SPECIAL ACTIVITY ACTIVITY

CIRCUMSTANCES

Hackney, (983

NUMBER of

AUTHOK (yeqr)

Mean?

(K/F} tyr) (kg! fa) (sg.8)

TYPES

{kga/aan)

SUBJELTS
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TABLE C-1. - (continued)

LOTUOE fypar)  WOMBER of SPECI&L ALTIVITY ADTIVITY  SEd ABE  WEIGHT  HEIGHT 85k Ve Ve a
SUBMTIC  CIRCUWSTANTES  tepa/mint  TYPEF  (W/F! {yr} {tg) {a) (sg.¢) d/mn) Mean®

icnes, {8E7 age range 2G-S0 200 L F 22.6 ¥
iront. 400 [} F 336 ¥
800 Hd F 4.0 ¥

Krusholty R 11954 11 Gestation 14 L 3 41 74,9 1,63 [,80 16,5

(wreis) 27 i 4.5 1.8 14,1

14 t 3 4 86,1 1.7 1.7% H

27 i 715 1,64 18,6

14 I3 3 N 60,8 170 1L 9.4

7 K 85,7 1.76 1.6

I L f it 7. 1,55 1,43 14.4

27 L 539 1.58 [

f L F 27 80,3 [P I 15,0

27 L 87,7 {.BL 15,1

14 L f 0 90.8 1,69 154 4.3

o7 L 55.8 1.pl 6.5

{4 L f 24 75.3 .73 1.89 14,4

77 L 16.2 1.3 2.5

14 R F M 57.2 1.63 1.7 9.0

7 K 3.0 [P b0

14 3 f 18 80,3 .52 1,57 T

27 i 63,5 1.4t 5.8

14 L F 21 59,9 1,68 1.6% iT.L

o L 8.7 1,75 i0.4

14 R f 17 .9 1.7 1.96 10,3

27 R o.B 1.8 5.t

Sorrom, F. {1953, sean wt. b age R ® i 66 $.50

R I 7 b6 5ol

k # 7 b6 &2

k A 27 b 5.4

1 L] 7 ot 4,75

Neigon, K. (1961 15 Infants with [ U002 2.27 0,753

Respiratory R G.Oht 0800

sistress Syndrome 3 5,007 13

R G016 (7Y

k 0,006 2.7 694

R 6,601 2.4 N Tt

R 0.002 0. 85!

K 4,003 177 1.2:8%

K 0.005 LAl

R 0.008 9. 44¢

8 0.014 0,839

R 6.027 b127

R 0.038 0,353

R 6.001 .45 1,076

R 0,003 1.0:4

R 6.008 0.78¢

k 0,019 0,772

R 0.003 2.44 0,955

R 6.001 2.91 6,996

R 0.003 4,789

[ 6.001 i 1.489

R 0.004 1.9¢ 0,344

k 4,003 0,448

R 0.00% (370

k 5,003 306 0.716

R 0,005 0.878

R 0.0 2.02 0,158

R 0.001 L2 0.921

K 0,002 0,664

R 0,003 0,686

R 0.001 .51 0.702

R 9,003 0.718

R 0.001 198 0,453

R 0.003 6.472

R 0.001 3.30 0.852

k 0,003 0.679

17 noraal infants R 0.005 216 0,50%

R 0.003 3.4 1,078

R 0.00! .13 U.641

R 0,006 3.2 0.837

R 0,004 LA 0.740

R 0.007 2,18 0,395

R 0,901 0.37¢

K 0.00% 2.34 0.547

k 00! o 0,365

i 0.004 2.2 0,660
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TABLE C-1. (continued)

AUTHOR fyear! NUMBER of SPELIAL ACTIVITY ACTIVITY  SEX AGE  BEIGHT  HEIGHT BSA Ve Ve a
SUBJECTS ~ CIRCUNSTANCES (kpasmind  TYPE®  (M/F) {yr) (kg (8} (sq.0  (l/ain}  Rean?

Melson, 198 R 0.002 1% 0.54

icont ) R 6.0 Lo 0.621

R 0.004 2,36 0.528

® ¢.002 358 1,067

R 0.001 .24 0,362

R 0.001 .43 G544

R 0,403 0.533

k G002 1,48 0,553

R {0,004 0.475

R 0.005 2.89 0.723
Flass-Gherst (1935 14 Pregnant 9-17 wis k F 53.5 .83 4.98 1
78 13- R £ 35,2 1.57 5.04 Y
4 17-20 * R F 38.9 [.60 2 ¥
44 -4 R 3 [ 1.62 5.3 ¥
L1 25-28 * Kk F b2.4 1065 9.50 Y
40 29-32 ° K F 85,0 1.87 5.80 A
43 33-34 * R F 6b.8 [0 6,03 ¥
kY 37-40 " R F bb.o L.6% 6,17 ¥
29 Puzreeral 1wk R E 60,7 Lol .18 ¥
52 2wk ) F 35.6 {80 4,66 ¥
% * 3wk R F 55,7 1,60 4.2 ¥
& ‘ -5 ai R f 3.0 1.58 4.20 Y
iz ' T-14 W ] 12 60.2 1,41 4,40 Y
20 Nonpregnant R F Stk 1.56 4,48 M
22 Late/primgravidae R f 83,1 .44 6,78 ¥
23 " Jaultigravigee K 14 54,2 fobt 8,70 ¥

Fuerperal

i1 Prisipara: H £ 52,9 5 .47 t
10 Multiparaz R F RN Eob7 5.9 4
kob1ason, 3.61938- b mEan @rest G # " [ 0.0 I 0.6¢ 0.5 ¥
§ values wmplerate 8% L [} 8.0 20.2 1.2 ¥
4 sar;nal 36 L " 6.t 1.0 133 Y
14 frest 0 R L G5 29,5 1.3 1,08 7.1 ¥
10 acserate 175 i ¥ W3 9.5 .2 ¥
9 [THEIH 293 L " 10.4 30,0 4 ¥
11 Erest, I R d 141 55,8 1.8 1.3} 7.3 1
il soderate 35 " [ 4.1 55.8 42,8 ¥
8 [TEST TN 920 1 N . 7.9 §2.2 1
12 frest 0 R ] 17.4 88,4 1.79 1,84 1.3 ¥
12 asderate 80U H N 17.4 65,4 48.4 Y
[ [TPSY TH 1556 1 ] 15,0 47.6 1210 Y
10 frest 0 R ] 4.9 13 1.79 1.9 [N Y
1! soderate 880 i | 4.5 72,5 7.6 ¥
§ saxisal 1605 1 ] 25.3 72.4 118,2 ¥
1 frest ¢ K X 35,1 793 1,77 1.9 7.8 Y
10 anderate 993 H n 5.1 79.3 52,0 Y
19 aziinal 1760 1 | 39.1 79.3 122.4 Y
10 frest 0 R X (TR %7 n 1.93 8.1 ¥
10 soderate 938 X r 4.6 4.7 3.7 ¥
q saxinal 1355 i X .3 4.1 97.4 Y
] frest 0 R A 2.1 710 L 1,83 7.4 ¥
g soderate 820 H n 51,6 T0.8 4.6 Y
I [TESETH i135 | [ 50,7 88,6 8.8 Y
8 Grect 0 K ] 8.1 87.4 1.72 L9 6.8 Y
] sodarate 9% H " 63,0 874 2.8 b
7 saxingl %8s 1 " 82.7 89.3 B0.B y
3 trest 0 R N 15.0 87.4 .70 L 8.9 y
3 soderate 675 X N 75.6 87.4 47,4 Y
3 waxiaal 725 X A 15,0 87,4 4.7 Y

1 Orest L R L] 91,0 64,4 1.64 1.7 5.7

Saxton, [, (1981 3 Control L L] 2.3 1.83 1.93 3.85

i L] 72,30 1,83 1.93 4,22

L L] #6.50 1.8 1.87 4,00

L [ 64,50 1.83 . .92

L " 75.30 1,81 1.94 .n

L N 75,30 1.8) 1,94 180

{ L] 35.9% 1.80 1,10 3.82

L n 55,95 1.80 .71 4,40

L | TE.%0 1.78 1.%0 3.6

L " $8.35 1.68 1. 64 318

L " 74,50 1.78 1.93 4.77

L [ 69,00 1.73 1.82 3.3

L N £9.00 1.73 1,82 328

L ] 7318 1,72 1.8% 1.98

< Hyperthersic L " 2.3 1.83 1.93 5.7

L [ pa] 1,83 1.53 .94
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TABLE C-1. (continued)

AUTHOR {(year) WUMBER of SPECIAL ACTIVITY ACTIVITY  Ser AGE  WEIBHT  HEIGHT BSh Ve Ve i
SUBJECTS  CIRCUNSTANCES (kpa/ain)  TYPE®  (N/F) tye) (kg} {s) tsq.8) (1/win}  Nean?

Saxton, 1981 L ] bb. 50 1.83 1.87 3.8

{eond ) L " 8.5 1.8 L7 e

L N 3.3 1.81 .94 5.68

L ] 75.30 1.81 1,94 5.2%

L ] 55.95 1.80 1.1 $.72

L N 55.9% 1,80 t.n 8.97

L L] 74,90 1.78 1.50 419

L " 58.2 1.86 1,64 9.4%

L A 74,50 1.9 1.93 6.87

L N 89,00 1.73 1,82 Tk

L ] 459,00 1,73 1.82 6.96

L N 13.1% 1.72 1,84 5.21
Shoce, R, ¥, {193%. 3 age 11.75-12.24 0 [ # 12.0 14,3 ¥y
50 range 0 R F 12,9 16,1 Y
50 137514, 24 0 R N LR} 17.0 ¥
MY 1 R F 14,0 15,8 Y
50 13.75-16. 24 0 R n 18,6 15.4 Y
30 0 [] 3 16,0 15.2 Y
S0 18.00-256.24 n 22.6 14,0 Y
5 F 22,0 .7 Y
L1 21.00-43, 00 N .4 13.7 Y
4 F 26,8 4.4 ¥
Shocx, N, (1955: 17 hgeRange -9 ] i5 16.83 {
M ¥ ot 16.73 ¥
3% " 85 16,92 Y
] ¥ 5 16,77 1
2 Ll 8t 1822 Y

Saver, PR, U198y 15 Intants [ 3 349 0.0837

K F .3 G.b0%

k " i 0,84

R ] ERT 0, T43

[ F N 13 0.413

k f 38 0,812

13 F 2.5 0,4%¢

K L] 2.88 0,377

& " 2.4 0.5%

k F 3.2 0,756

R f 2.%8 6.52

R f 3% 0.8:19

R F f At 0,48

3 3 7.4 G

R F 2,38 0.579

R F

Taylor, [. $1941) 3 treadmll 0 R n 3.8

age (19-24) 500 N N 27.3

400 ] N 30,4

700 1 K M

800 I n 19.3

[ k [ b2

00N N 2.5

000 H ] 32.4

700 X ) 3.0

BOO H X .3

0 Rk ] 10.3

500 L] ] 30.8

600 ] ] .4

700 X L} 36.9

800 1 N 5.2

0 4 K 4,0

7 L ] 13,9

400 ] L] 23.2

500 N [ 28.7

800 N LI 3.8

0 R ] S

300 L R 16.8

400 X n 14.4

S00 H ] 20,4

400 ] .} 113
Thaden, J.5. (1949, 7 aean L:ght L 1 254 \
values Roderate A M B.b Y
Noderate N L] 4.9 Y
age  Heavy H . 45.7 y
21-40  Huavy 1 L} 57.3 Y



TABLE C-1. (continued)

AUTHOR {year! NUKBER of SPECIAL ACYIVITY ACTIVITY  SEX ABE  MEIGHT  HEIBHT B5A Ve Ve i
SUBJECTS  CIRCUMSTARCES (kem/winl  TYPE®  (N/F) tyrd  (kg) (a) (sq.a} {l/ain)  Mean?
dells, 1.6, 1857} 6 sean values 0 R X 32 3 1,79 1.53 8.7 Y
] 18.7 Y
[ 140 L L4 Y
o 210 L 4.7 Y
b 560 ] 3.3 Y
[ 40 H 48,8 ¥
& 1000 1 81.9 ¥
3 1360 1 B4 | Y
b 1430 I 88.6 Y
[y 1509 X 931 Y
wilacre,d B, (1567 20 ergoaeter 352 sec F 8.5 30,3 134 1.06 32.7 ¥
20 riding &1 sap f 10.4 3.0 1,483 1.2 59.% ¥
22 lise 488 sec F i 4 49.9 1.59 1.47 70,1 ¥
H 800 ] F .0 2.4 1.3 .02 44,5 Y
15 750 [ F 3.0 30.4 1,35 1.08 9.9 v
i35 900 1 F 10,2 3.2 1.47 1,22 8l.3 Y
L] 1050 X F 11.7 §5.8 1.59 1,42 43,9 ¥
11 1200 H f 12,0 4.7 1,59 1.9 19.9 Y

*5ee tewt for description of each author 's bounds on the varicus activity types

resting
ligh!
soderate
sanieal
yes

EEE 1ok -]
WMok
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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
pol lutant concentration expected to cccur in selected areas within a
study region under specified regulatory scenarios, adjusts the estimates
to account for an exhaustive set of microenvirorments, and simulates

typical movements of population subgroups through the areas and
microenviromments.

For the NEMS analysis of carbon monoxide, activity patterns were
described for 56 population subgroups with hourly assigmments to a
microenvironment and an exercise level for typical weekdays, Saturdays,
and Sundays. The 56 subgroups listed in Table 1 were obtained by
dividing age—occupation groups into three to six subgroups on the basis
of demographic veriables that could affect exposure, such as commuting
time, work shift, work location, age, and degree of mobility. The
pepulation 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 & small number of studies
initiated for other purposes, many simplifying assumptions were made in
constructing the activity patterns, For example, retired persomns with
limited mobility were assigned to the outdoor microenviromment 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 & 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 assigmments to locations,
microenvironments, and activity levels for weekdays, Saturdays, and
Sundays. Note that the hour designated "l 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 Envirommental, Inc. for Office of Air

Quality Plenning and Standards, U.S. Envirommental 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 Code 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, 1lst shift, >30 min
commute 26
043 | Indoor work, 2nd shift, <30 min
commute 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, lst 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 | Qutdoor work 4
056 | Indoor and outdoor work 10
Operatives and Taborers 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)
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TABLE 1 {continued)

Subgroup
Age-occupation group Codea Description Percent
Service, military, and 081 | Service, day time work, <30 min
private household workers commute 36
082 | Service, day time work, >30 min
commute 17
083 | Service, night time 22
084 | Service, in motor vehicle 3
085 | Military 14
086 | Private household 8
Housewives 091 | No children at home 42
092 | Some children <13 49
093 | No children <13, some 13 to 18 9
Unemployed and retired 101 | Unemployed, job hunting 20
102 | Unemployed, not job hunting 24
103 | Disabled 20
104 | Retired, full mobility 30
105 | Retired, limited mobility 4
106 | Retired, confined indoors 2
Children less than 5 111 | 0 to 12 months 21
112 | 13 to 24 months 20
113 | 25 to 36 months 20
114 | 37 to 60 months 39
Children 5 to 17 121 | Elementary school, <30 min
commute 56
122 | Elementary school, >30 min
commute, walk or bike 4
123 | Elementary school, >30 min
commute, vehicle 7
124 | High school, <30 min commute 26
125 | High school, >30 min commute,
walk or bike 2
126 | High school, >30 min commute,
vehicle 5

8Fipst two digits indicate age-occupation group, third digit indicates

subgroup.



ACTIVITY PATTERNS bY AGE-OCCUPATION SUBGROUP

A=-0 GROUP: 1~--Students age 18+ SubGROUP:Z? PCT IN SUBGROUP:=23
DAY GF TIME LUCATION/MICROENVIRUNMENT/A{TIVITY—-LEVEL BY HOUR
JEEK OF DAY 1 < 3 4 S ) 7 & 9 16 11 12
«EEKDAYS Ap H H H H H H H H H H H H
2 2 P 2 2 é < 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 5 P e P < l 2 <
1 1 1 1 2 1 1 1 1 1 1 1
SATURDAY Al H h H H h i H H H ] H H
Z 2 2 Z Z < 2 Z 2 2 5 2
1 1 1 1 1 1 1 1 1 1 2 1
M H H H H H H B h H H H H
: < 5 Z < 2 < 5 é 2 P4 <
1 1 3 1 1 1 1 1 2 1 1 1
SUNCRAY AM H H H H H H H H H H H
< 2 2 2 2 2 < 2 2 Pl 2 Z
1 1 1 1 1 1 1 1 1 1 1 1
PM H H H H H H H H H H
2 2 ) 5 2 2 < < 1 1 2 2
1 1 3 P 1 1 1 1 1 1 1 1
LOCATION CODES: FK=home W=work
RICRCENVIRONMENT CODES:
1 = work or schoot 2 = home or pther 3 = transport vehicle
4 = roads ide 5 = outcoors & = kitchen

ACTIVITY LEVELS: 1={uwm Z=medium 3=high



ACTIVITY PATTERNS BY AGE-CCCLPATION SUBGROUP

B-0 GROUP: 1-—-Students age 18+ SUBGROUP:2 PCT IN SUBGROUPZ&T
DAY OF TIME LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUR
WEEK OF DAY 1 P4 3 & 5 6 7 b 9 10 11 12
wEEKXKDAYS AM H H H H H H h H H H H H
¢ é 2 Fi P 2 < P 2 1 1 1
1 1 1 1 1 1 1 1 1 1 1 3
. Fm H K H H H H H H H H H H
2 E) 1 1 1 5 ™ 2 1 l 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 R H
2 Z 2 2 2 2 < Z < é 2 5
1 1 1 1 1 1 1 1 1 1 g | 2
1] K H H H H H H H H H H H
3 2 2 5 Z 2 Z Z 2 P4 2 P
1 1 1 3 1 1 1 1 1 Z 1 1
SUNDAY AM H H H H H H H H H H H
Z 4 P 2 < 2 < 2 2 P < 5
1 ] 1 1 1 1 1 1 1 1 1 1
Pk H H H H H H H H H H H H
é 3 é 5 5 é 2 1 1 < 2 2
1 1 1 3 2 1 1 1 1 1 1 1
LOCATION CODES: H=home wW=work
MICROENVIRONMENT CODES:
1 = work or school 2 = home or other 3 = transport vehtcle
4 = roadside 5 = gutdoors &6 = kitchen

ACTIVITIY LEVELS: 1=low 2=medium 3=high



ACTIVITY PATTERNS BY AGE-OCCUPATION SUEGROUP

A-0 GROUP: T1--Stucents age 18+ SUBEROUP:Z PCT IN SUBGROUP:=11
bAY (F TI~E LUCATION/MICRUENVIFONMENT/ACTIVITY-LEVEL BY HOUK
WEEK CF DAY 1 2 3 4 5 6 7 & ) 10 11 12
wEEKDAYS Am H H H H H H h H o W ¥ M
P < 2 2 P2 2 < 3 1 1 1 1
1 ] 1 1 1 1 1 1 1 1 1 3
P . - w w w H 3] H H H H H
< 1 5 1 3 < 4 < é 2 i Z
1 1 1 1 1 1 3 1 1 1 1 1
SATURDAY AM H H H H H H H H H H H H
é P 2 Z P P P 2 i P P P4
1 1 1 1 1 1 1 1 1 1 2 1
DM H H H H H H H H H H H H
2 Fd S 2 e < < < Z F < <
1 1 3 Pa 1 1 1 1 1 P 1 1
SUnNDAY AM H H H H H H H H H H H H
< < 2 P é 2 < < 2 Z 2 2
1 1 1 1 1 1 1 1 1 1 1 1
™ H H H H H H H H H H
P 5 é 5 P4 2 < 2 Z 2 P4 <
1 1 1 é 1 1 1 1 1 1 1 1
LOCATION CODES: t=home W=work
MICROENVIRONMENT CODES:
1 = work or schoot 2 = home of other 3 = transport vehicle
4 = roadside S = putdoors 6 = kitchen

ACTIVITY LEVELS: T=low Z=mediua 3=high
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ACTIVITY PATTERNS oY AGE-OCCUPATION SUcGhRCUP

8-0 6ROUP: 1--Stucents age 13+ SUbGROUPz=4 FCT 1IN SUBGROUP:¢1
LAY OF TI¥E LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL EY HOUR
WEEK CF DAY 3 P S & 5 ) 7 & $ 10 11 12
~EEKDAYS AM H H H H H H H ] i ¥ W -
< Z P4 P4 < 2 l < 3 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
Pr L] - L) ™ W w W H H H H H
2 b 5 1 1 1 > 2 2 Z Pl 1
1 1 3 1 1 1 1 1 1 1 1 1
SATURDAY AM H H H H H H H H H H H H
2 2 2 é < P < < 2 2 P4 3
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 5 5 2 2 l < 2 Z 2 <
1 1 3 2 1 1 1 1 P4 1 1 1
SUNDAY AF H H H H H H ] H H H H H
l 2 P4 < < 2 l 2 P 2 P4 P4
1 1 1 1 1 1 1 1 1 1 1 1
F" H H H H H H H H H H H H
2 4 2 5 5 2 3 2 2 P P4 <
1 2 1 Z 1 1 1 1 1 L 1 1

o B N S I L ey et e T e T T T T ¥ ]
-4 3+ 4 53 8 & 4+ 5498 F-F 25 5 5 9 5S> S PP F PSP P-S—P—p 5 & F -9 95 53—

LOCATION CODES: h=home Wawark

MICROENVIRONMENT (CODBES:
1 work or school P
4 roads ide 5

home or other 2
cutdoors é

transport vehicle
kitchen

o
Hou

[ ]|

ACTIVITY LEVELS: T=louw Z2=mediua 2=high



ACTIVITY PATTERNS BY AGE~OCCUPATICN SUSBGROUP

A=0 GROULUP: Z=-Myrs & Professionals SUEGROUP:1 PCT IN SUBGROUP:4?
DAY OF TIME LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HGUR
wEEK CF DAY 1 é 3 4 5 6 7 8 9 10 11 12
WwEEXDAYS AM H H H H ] H H H w h ™ ™
2 é P4 < 2 P4 Z P 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
PM - - W - - H H H H H H H
Fd 1 1 1 1 3 Fa 2 2 Z Z <
3 1 1 1 1 1 1 1 1 1 1 1
SATUR=-AY AW H M H H H H H H H H H H
< 2 2 Z P l Z 2 2 P 5 Pl
1 1 1 1 1 1 1 1 1 < P 1
Pm H H H H H H h H H H H H
2 p4 3 Z c Z Z P4 < < < <
1 1 1 2l 1 1 1 1 1 g 1 1
SUNLCAY A¥ H H H H H H H H H H H H
2 Z 2 2 2 2 3 2 Z Py 3 <
1 1 1 1 1 i 1 1 1 1 1 1
PM H H H hH H H H H H H H H
P < P 3 2 p < < Z P 2 pd
1 1 1 pd 1 1 1 1 ] 1 1 1
LOCATION CODES: wn=home w=work
MICROENVIRONMENT CODES: .
1 = work or schaool & = home of other 3 = transport vehicle
4 = roadside S = outdoors & = kitchen
ACTIVITY LEVELS: 1={ow =medium I=high
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ACTIVITY PATTEKNS BY AGE-OCCUPATION SUBGROUP

A-0 GRJIUP: Z2--Fgrs & Protessionals SUBGKOQUP:?Z PCT 1IN SuUBGROUP:=Z1
DAY OF TIME LOCATION/MICROENVIRONAENTFAACTIVITY-LEVEL BY HOUR
WEEK OF DAY 1 2 3 4 S 6 7 E 9 10 11 12
nEEKDAYS AM H H H H H H H H w - ] -
z P 2 2 2 2 2 < i 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
M [ » W ™ n 31 H H H H H H
1 1 1 1 1 2 c 2 < Z <
1 1 1 1 1 1 1 1 1 1 1 1
SATURDAY AM H H H H H H [ H H H H H
P 2 2 2 < < 2 P Z 2 b 2
1 1 1 1 1 1 1 1 1 Fd 1
FH H H H H H H H H H H H H
3 < Z 5 5 2 < 2 2 2 2 2
1 1 1 2 3 1 1 1 1 1 1 1
SUNDAY Ak H H H H H H H H H H H H
y 2 2 2 2 2 i 2 2 2 3 <
1 1 k] 1 1 1 i 1 1 1 1 1
PM H H H H H H H H H H H H
pa 2 2 4 Z 2 Z 2 2 Fd 2 Z
1 1 1 2 1 1 1 1 1 1 1 1
LOCATION CODES: H=hone W=work
MICROENVIRONMENT CODES:
1 = work or schoot ¢ = hoge or other 3 = transport vehicle
4 = roadside 5 = gutcoors & = kitchen

ACTIVITY LEVELS: 1=low 2=medius 3=high



ACTINVITY FATTEKNS BY AGE-OCCLPATION SULGKRCUF

A-0 GROUP: ¢=~*yrs & Professionals SUEGrkOUPZ3 PCT IN SUBGROUPz222
DAY OF TIME LCCATION/MICROENVIRONMENT/ACTIVETY~LEVEL BY HOUR
WEEK CF DAY 1 c 3 4 5 b 7 b 9 10 11 12

D NS M S S AR T W G I R A S L TR S A W S M T G T S A . O W oy o o e, W W . e W T e T . S ————

«EEXKDAYS AM

H H H H H H H H o “ W w
< Z Z ¢ P 2 < 3 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
PN ¥ - w w H H H H H H H
< 1 1 1 1 3 < P 2 g 2 c
1 1 1 1 1 1 1 1 1 1 1 1
SATURDAY AM H ] H H H H H H H H H H
2 P < P P 2 2 2 P 5 2 Z
1 1 1 1 1 1 1 1 1 < P4 1
FM H H H H h H 1] H H ] H H
< 3 < P4 < é 2 2 l < 2 P
1 1 1 2 1 1 1 1 1 1 1 1
SUNDRY AN H H H K H H H H H H H H
Fg 2 l i Z c < 2 2 Fa é c
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 P2 2 2 c 2 P4
1 1 1 3 1 1 1 1 1 1 1 1
LOCATION CODES: H=home =wark
MICROENVIRONMENT CODES:
1 = work or school 2 = home of other 3 = transport vehicle
4 = roadside 5 = gutdoors 6 = kitchen

ACTIVITY LEVELS: T1=tgs Z=medium 3=high
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ACTIV1IIY PATTERNS EY AGE~OCCLPATION SUEGROUP

A-0 GROULP: 2--Mgrs & Professiounals SUBGKROUP:Z4 PCT 1IN SUBGROUP:z10
DAY OF T1IME LOCATION/MICROENVIRUNMENT/Z/ACTIVITY-LEVEL BY HOUR
WEEK CF DAY 1 < 3 4 5 5 7 s $ 16 11 12
~EEKDAYS AM H H H H H H H H w - w w
i < z 2 Z < P P 3 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
PM " ™ w w W w H H H H H H
1 1 1 1 ] 3 P 2 Z Z 2 2
1 1 1 1 1 1 1 1 1 1 1 1
SATURDAY (1.1 H H H H H H H H H H H H
¢ 2 P4 Z 2 2 Z Z Z 2 £ Z
1 1 1 1 1 1 1 1 1 1 3 1
] H H H H H H ] H H H H H
b 2 3 2 4 2 z P4 2 é 2 Z
1 1 1 2 < 3 1 1 1 Z 1 1
Sunbay AM H R H H H H H o] H H H H
Z Z 2 2 b4 2 A < 2 2 2 Z
1 1 1 1 1 1 1 1 1 1 1 1
PM t H H H H H H H H H H H
4 2 2 3 P 2 2 2 rd 2 Z
1 1] 1 1 1 1 1 1 1 < 1 1

o T W T Al e - A . - = S A A TR W e . e i e S N L S e e G G A AR M - . D o . . R MR W wm ew m wm m e
44 3 84 &+ 1+ R 2Tt et e - i)

LOCATICN CODES: H=home W=wecrk

MICROENVIRONMENT CODES:
1 = work or school 2
4 = roadside : 5

home or other
outdcors

transport vehicle
kitchen

woH

[ ]

L MV

ACTIVITY LEVELS: 1=low Z=medium 3I=high



ACTIVITY PATTERNS bY AuE~-OCCUPATICON SUEGROUP

A-0 GROUP: 3--Sales workers SUEGROUP2 PCT IN SUBGROUP:43
DAY OF TIME LOCATION/MICRUOENVIRUNMENT/ACTIVITY-LEVEL BY HOUR
WEEK 0OF DAY 1 < 3 4 5 6 7 g S 14 11 12
=EEKDAYS AM H H H H H H H H "] w W w
2 < < l Z 2 < z 1 1 1 1
1 1 1 1 1 ] 1 1 1 1 1 1
M w "~ ] - w H h 3] H H H H
- 1 1 1 1 3 C P 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1
SATURZAY AM H hH H H H H H H H H H H
¢ l P4 Z P 2 pd 2 2 2 2 5
1 1 1 1 1 1 1 1 Z 1 1 Pz
M H H H H H H H H H H H H
2 Z 2 2 2 2 c 3 P 2 P4 <
1 1 1 2 1 1 1 1 1 1 1 1
SUNBAY AN H H H H H H h ] H H H H
Pd é 2 2 i 2 P4 2 2 py 2 P
1 1 1 1 1 1 1 1 1 1 1 1
PH H h H H H H H H H H H H
2 3 S Z 2 2 < Z P4 Z 2 Z
1 1 2 1 1 1 1 1 1 1 1 1
LOCATION CQODES: izhome W=uork
MICROENVIRONMENT CODES:
1 = work or school 2 = home or other 3 = transport vehicle
4 = roadsige 5 = putdoors 6 = kitchen

ACTIVITY LEVELS: T1=tow 2=medium 3I=high
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ACTIVITY PATTERNS bBY AGE-OCCLPATION SUBEROUP

A-0 BROUP: 3—Sales wolrkers

DAY (F TI®E
WEEK OF DAY 1 P4 3 4 5 6
~EEXKDAYS AM H H H H h H
: < Z Fi P4 2
3 1 1 1 1 1
Pm - » = - w F ]
‘ 1 1 1 1 3
1 1 1 1 1 1
SATURDAY AW b H H H H
2 P4 2 2 2 Fd
1 1 1 1 1 1
PM H H H H H H
P c 2 Z 2 é
1 1 1 1 1 1
SUNDAY AF H H H H H H
Z 2 2 2 < 2
4 1 1 1 1 1
PM H H H H H H
2 2 5 2 2 2
1 1 1 2 1 1

SUb€EROUPzZ

7

x wt PO

it PO

- T

FCT IN SUBGROQUPp:=221

o e o R - A A A SML M e S e . . e e e e e M M M bt i e e e Mo A A v ML e . e e M e Am M e e e S e b e i e e M e —
- — =i e APt PP~ g

LOCATION/MICRGCENVIRONMENT/ACTIVITY-LEVEL BY HOUR

o ¢ 10 11 12
H - n W -
3 1 1 1 1
1 1 1 1 1
H H H H H
Z P4 < l P
1 1 1 1 1
H H H H H
Z P 5 5 <
1 1 < 2 1
H H H H H
3 l pi P2 Fs
1 1 1 1 1
H H H H H
< 2 2 Z P4
1 1 9 1 1
H H H H H
é 2 é 2 l
1 1 1 1 1

R e T L L T R T ¥ ey e - A -
E3 35— P — o= & 5 § § F ¥ ¢

LOCATION CUDES: h=home wW=work

MICROENVIRONMENT CODES:
1 = work or school 2
3

= home or cother
& = roadsiae

outdoors

ACTIVITY LEVELS: 1=low Z=mediug  3=high

O

transport vehicle

kitchen



ACTIwITY PATTERNS bBY AGE-CCCUPATION SUBGROUP

A~0 CwOuP: 3~~Ssles workers SUBGROUP:2 PCT IN SUBGROUP: =
DAY OF TIME LOCATIONIHICRGENVlRONHENTIQCTIVITY~LEVEL BY HOUK
WLEK GF DAY 1 I'd 2 4 5 & 7 t ¢ 10 1t 12
wEEKDAYS AN H h H H H H H H w [ ] ™
‘ < 2 2 < P P Pl 4 4 5 4
1 1 1 1 1 ] 1 1 ¢ k] 1 1
FM - [ ) ~ n it H H H H H
Z 4 4 5 4 3 < 2 2 < 2 2
1 < 1 1 2 1 1 1 1 1 1 1
SATURDAY Anm H H H H H H B H H H H
Z 2 l P4 é < < Z 2 3 2 2
1 1 1 1 1 1 1 1 1 1 1 1
M H ] H H H H H H )1 H H
< Z Z 2 P 2 < < Z é 2 4
1 1 1 P 1 1 1 1 1 Ps 1 1
SUnDAY A2 H H H H ] H H H H H H H
P P 2 2 2 é pd 2 2 2 2 4
1 1 1 1 1 1 1 1 1 1 L] 1
PM H H H H H H H H H H H H
Z 2 < 4 2 2 c e 2 P4 P4 2
1 1 1 Z 1 1 1 1 1 1 1 1
LOCATION CODES: #H=home w=work
MICROCENVIRONMENT CODEST:
1 = work or school 2 = home of other 3 = transport vehicle
4 = rgadsige 5 = gutdoors 6 = kitchen

ACTIVITY LEVELS: 1=tcw Z2=medium 3=high

D-14



ACTIVITY PATTERNS BY AGE—OCCuPATION SUBGROUP

A-0 GROLP: 3--Sales workers SUsGROUPZ 4 PCT IN SLBGROUP: ¢
DAY OF TIME LOCATION/MICROENVIRUONMENT/ACTIVITY~LEVEL BY HOUR
whEK OF DAY 1 2 3 4 5 ) i b ¢ 10 11 12
wEEKDAYS Al H H H H H H H H H . W ]
P4 ¢ Z pi 2 2 Pd P 2 1 2 5
1 1 1 1 1 1 1 1 1 1 1 Z
4.4 - » ™ W H H H H H H H
2 3 5 1 1 2 é 2 2 < 2 4
1 1 < 1 1 1 1 1 1 1 1 1
SATURZAY AN H H H H H f M H » w w -
by 2 P 2 < 2 l P4 1 3 S 1
3 1 1 1 1 1 1 1 1 1 2 1
PM w W " W H H H H H H H H
2 5 3 1 Z < 5 pa 2 i 2 2
y 1 1 1 1 1 Py 1 1 1 1 1
SUNDAY AN H W H H H H K H W HKH K H
< Pa < P 2 2 < i 2 P4 P 4
1 1 1 1 1 1 1 1 1 1 1 1
M H H w o W H H H H H H H
c 2 2 5 1 2 < 2 2 < < P
1 1 1 < 1 1 1 1 1 1 1 1

e e o A i A o T o e L S e e he . = e e e S = A R e Am M A Em e = e e - - - -
T T T T TP Tt P et F P T S S+ I X ST ST E E T R T R T 2 2 T T R T R T S R L L L P Y Y P T

LOCATION CODPES: H=home V=work

MICROENVIRONMENT CODES:
1 work or school 2
4 roads fae 5

home or other X
gutdoors 6

transport vehicle
kitchen :

i |
non
oo

CACTIVITY LEVELS: 1=low 2=medium 3=high



ACTIVITY PATTERNS bY AGE-OCCULPATION SUEGROUP

A-0 GRCUPz 3--Sales workers SUbBGROUP:=S FLT IN SULUBuROUP:Z?2
LAY OF TIME LOCATION/MICRUENVIRONMENTZACTIVITY-LEVEL BY HOUR
WEEK CF DAY 1 2 3 4 5 6 7 & ? 16 11 1<
wEEKDAYS Al H H H H 2] H H H H [ ™ w
: c 2 2 < < Z i Z 3 1 3 1
3 1 1 1 1 1 1 1 1 1 1 2
PF W w W w " - (3} H H H H H
) 3 1 1 1 3 2 2 Z 2 2 P4
1 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
< P P4 2 < < < P 2 P 5 <
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 L 3 é 2 b4 é 2 2 P 2 2
1 1 1 1 1 1 1 1 2 1 1 1
SUNDAY AK ] H H H H H H H H H H H
P é P 2 Z 2 < é 2 2 2 c
1 1 1 1 1 1 1 1 1 1 1 1
M H H H H H H H H H H H
¢ 2 5 5 < 4 < 2 P < P4 2
1 1 Pa 3 z 1 1 1 1 1 1 1
LOCATION CODES: h=home w=work
MICRCENVIRKOKNMENT CODES:
1 = work or school 2 = home of other 3 = transport vehicle
4 = roadsice S = gutdoors 6 = kitchen

ACTIVITY LEVELS: t=taow 2=medium 3=high



ACTIVITY PATTEKRNS BY AGE-~OCCUPATION SUSBGROUP

A-0 GROWLP: 4--(Clerical workers SUBGROUP: 1T PCT IN SUBGROUP:5¢
DAY OF TIME LOCATION/MICRCENVIRONMENT/ACTIVITY-LEVEL EY HOUR
WEEK OF DAY T2 3 4 5 6 7 &8 9 10 11 12
wEEKDAYS AM H H H B H H H H o w u "
- < < < Z 2 < é 1 1 1 1
1 1 1 1 1 1 1 1 1 i 1 1
PM W - " N H H H H H H H
1 1 1 1 1 3 P ¢ Z 2 P4 <
1 1 1 1 1 1 3 3 )| 1 1 1
SATUKDAY AM H H H H H H H h H H H H
< P4 2 2 Fi P l 2 2 3 4 2
1 1 1 1 i 1 1 1 1 1 1 1
PM H H H H H H H H ] H H H
Py 2 Z 5 2 Vs Z < 2 é Z c
1 1 2 2 1 1 1 1 1 1 L] 1
SUNDAY AM H H H H H H H H H H H H
2 F3 2 l 2 é b 2 2 P 2 3
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
? Fd 5 P4 P P P4 2 2 2 b4 2
1 1 2 1 1 1 1 2 1 1 1 1
LOCATION COGDES: bH=home w=work
MICRGENVIAONMENT CODES:
1T = work or schootl 2 = home or other I = transport vehicle
4 = roadsiae 5 = gutdoors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=mediur 3=high



ACTIWITY PATTERNS EY AbE;OCCuPATIOh SULGKOUP

A~0 GROUP: 4-—Clerical workers SUbBLkOUP:?Z FCT IN SUBGROUP ¢4
vAY CF TIME LOCATICN/MICRUENVIRONMENT/ACTIVITY-LEVEL BY HOUUR
WEEK OF DAY i 2 3 4 5 & 7 ) 9 10 11 ¢
wEEKDAYS AM H H H H H H H H W S - w
z 2 2 2 l P P 2 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
PM W " W - W W H #H H H H H
c 1 1 1 1 3 < < < é 2 2
1 1 1 1 i 1 1 1 1 1 1 1
SATURDAY AR, H H H R H H H H H H H hH
< 2 2 P4 2 2 < pa pd pa 5 <
1 1 1 1 1 1 1 1 1 Z Z 1
M H H H H ] H H H H H H H
Z 2 Z 2 < 2 l 2 L 2 . 2
1 1 1 2 1 1 1 1 1 1 1 1
SUANDAY AM H H H H H H H H H H H H
Z 2 2 e P é Z P 2 < 3
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 b4 2 2 5 4 P P P Z < <
1 1 1 1 3 < 1 1 1 1 1 1
LOCATION CODES: H=home wW=work
MICROENVIRONMENT CODES:
1 = work or schooti 2 = home or other 3 = transport vehicle
4 = roadsiae 5 = gutdoors 6 = kitchen :

ACTIVITY LEVELS: 1=low Z=medium 3=high



ACTINVITY PATTERNS BY AGE-OCCuUPATION SUZGROUP

A=-0 GROUP: 4-—(Clerical workers SUcGROUP:3 PCT IN SUBGROUP: &
vAY CF TIME LOCATION/MICROENVIRUNMENT/ACTIVITY~LEVEL BY HOUR
WEEK CF DAY 1 2 3 4 5 [ i L} ¢ 10 11 12
wEEKDAYS AM o w H H H H H H H H H H
1 1 pa < < 2 pd < 2 P4 l P
1 1 1 1 1 1 1 1 1 1 1 1
M H H H H W w ™ w W w W
. 4 2 3 P4 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
SATURDAY Al H H H H H H H H H H H H
¢ P P4 2 P4 2 « 2 2 Z 2 2
1 1 1 1 1 1 1 1 1 1 l 1
PM H H H H H H H H H H H H
Z P 2 Z 3 & l < Z Z 2 pd
1 P 1 1 1 2 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 < < <
3 1 1 1 1 1 1 1 1 1 1 1
PM R H H H H H H H H H H H
- P4 5 S 2 Fi F4 Fd 2 Z 2 <
1 1 3 é 1 1 1 1 1 P2 1 1
LOCATYION CODES: H=home swork
MICROENVIRONMENT CODES:
1 = work or Schaol z home or other 3 = transport vehicle
4 = roadside 5 = ogutdoors 6 = kitghen

ACTIVITY LEVELS: 1=low 2=medium 3=high
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ACTIVITY PATTERNS Y AGE~-OCCLPATION SUBGROUP

A-3 GROUP: 4~--Clerical workers SUbGrROUP =4 PCT IN SUBGROUP: 4
DAY OF TIME LOCATION/NICROENVIRONMENT/ACTIVITY~-LEVEL BY HOUR
WEEK CF DAY 1 Z 3 4 5 6 7 1S 9 10 M 12
wEEXKDAYS AM W " " H H H H H H 1 ] H H
1 1 3 < < 2 2 Z 2 < 2 P
1 1 1 1 1 1 1 3 1 1 1 1
4 H H H H H " (5 " W - - w
L 4 2 é 3 1 1 1 1 1 1 1
1 2 Z 1 1 1 1 1 1 i 1 1
SATURDAY A H H H n H H h H H H H H
T 2 P é P l é P4 2 Z 2 2
1 1 1 1 1 1 < 1 1 1
FM H H H H H H hH H H [ ] H H
P 3 4 2 2 2 . < 2 < 2 P
1 1 Z 1 1 1 1 1 1 1 1 1
SUNDAY - AR H H H H H H H H H H H H
z P 4 Fd P 2 P < el Pa 2 P
1 ] 1 1 1 1 k] 1 1 1 1 1
L ] H H H H H H H [ H H H H
¢ 2 5 2 5 2 < P 2 z 2 2
1 1 3 2 1 1 1 1 1 1 1 1
LOCATION CODES: h=home w=work
MICROENVIRONMENT CODES:
1 = work or school 2 = home of other 3 = transport vehicle
4 = roadside 5 = gutacors 6 = kitghen

ACTIVITY LEVELS: T=luw 2=mecdium 3=high
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ACTIVITY PATTERNS bY AvE-OQCCuLPATION SUBGROUP

A=0 GhOLP: &——Clerical workers SUEGROUP:=S PCT 1IN SUBGROUP: 1
DAY OF TImME LOCATION/MICROENVIRUNMENT/ACTIVITY-LEVEL BY HOUR
WEEK OF DAY 1 < 3 4 5 é 7 & ¢ 10 11 12
wEEKDAYS APF H H H H H H H H H [ W 9
P é P c Z 2 Fa 1 3 4 4 4
1 1 1 1 1 1 1 1 1 l Z Z
M » ] w ~ h H H H H H ]
: 3 4 4 1 2 < P é < < ‘
1 1 Pd 1 1 1 1 1 1 1 1 1
SATUKDAY AR H H H H H H H H H H H H
‘ Z c 2 2 £ P4 < 2 < 5 é
1 1 1 1 1 1 1 1 1 < l 1
Fk H H H H H R H H H H H H
- < 2 2 < 2 2 & 2 < 2 c
1 1 1 1 1 ] 1 Py 1 1 1 1
SUNDAY AF H H H H H H H H H H H H
P l Z 2 < 2 Pd pa 2 ¢ Z 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
< Z é 2 S P < P4 P4 P ? 2
1 1 P 1 pd 1 1 1 1 1 1 1
LOCATION CODES: H<home ¥=uwork
MICRCENVIRONMENT CODES:
1 = work or school ¢ = home or other 3 = transport vehicle
4 = roadside S = gutdoors 6 = kitchen

ACTIVITY LEVELS: T={cw 2=mecium 3=high

D-21



ACTIVITY PATTERNS £Y AGE-QCCLPATION SUBGROUP

A=-0 GRCuP: 4=-=(lerical workers SUbCGwOUPd PCT IN SUBGROUP: 4§
gAY OF TIKE LOCATION/MICRUENVIRONMENT/ACTIVITY~-LEVEL BY HOUR
WEEK OF DAY 1 c 2 4 5 6 7 & ¢ 10 11 1
«EEKDAYS AY H H H H H H h H w - W .
z P < 2 2 2 Z < 1 3 4 1
1 1 1 1 1 1 1 1 1 1 1 1
PM - ™ W w (1 H H H H H H H
z 3 4 1 1 2 2 pd 2 2 2 Z
1 1 l 1 1 1 1 1 1 1 1 1
SATURDAY Af H H H b H k H H H H H H
2 2 2 < < 2 < 2 2 5 5 <
1 1 1 1 1 1 1 1 1 P 2 1
Fi H H h H H H H H H H ] ]
Z é Py 3 &4 P4 L < 2 2 < 2
1 1 1 1 é 1 1 1 1 < 1 1
SUNDAY AF H H H H H H H H H H H H
Z 2 Z 2 < P Fd Z 5 5 2 <
1 1 1 1 1 1 1 1 2 1 1 1
PM H H H H H h H H K H H
T Z < < Z 5 Pq l 2 P 2 2
1 1 1 1 Z 2 1 1 1 1 1 1
LOCATION CODES:= H=home wWw=work
MICRGENVIRONMENT CODES:
1 = work or school 2 = home or ogther 3 = transport vehicle
4 = ropadsijae 5 = ogutdoors 6 = kitchen

ACTIVITY LEVELS: T=lcw 2=mediua 3=high



ACTIVITY PATTERNS BY AoE-OCCUPATION SUEBGROUF

A=Q GKOUPz S-==C(Craftsmen & fForemen SUBGERQUP:Z? PCT 1k SUBGROUP:S
DAY CF TIXE LCCATION/MICROENVIRUNMENT/ACTIVITY-LEVEL EY HOUER
wEEK OF LAY 3 i 3 4 5 é i & ¢ 1L 17 12
wEEKDAYS [ 3. H H H H H H H - ] w W W

: 2 Z 2 < 2 < 1 1 1 1 1
1 1 1 1 1 1 1 1 é 2 3 1
PE w ™ - '] h H H H H H H H
% 1 1 1 3 2 2 N 2 P 2 <
’ 1 2 1 1 1 1 1 1 1 1 1
SATUKDAY A H H H H H H H H H hH H
c 2 z < 4 2 & e 2 2 Z 2
1 1 1 1 1 1 1 1 1 1 1 1
FM H H H H H H ] H H H h
z 2 4 5 2 Z Z 3 2 2 2 P
1 1 P4 2 1 3 1 1 1 1 1 1
SUNDAY AM H H H H H H ] H H H H H
2 Z P4 2 < 2 < 2 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1
M H H H H H H H H H H H H
& é 4 2 2 P4 4y 2 pid é Z <
1 i 2 2 1 1 i 1 1 1 Z 1

LOCATION CQDES: H=haome W=work
MICROENVIRONMENT CODES:

1 = =0fk Oor school z = home or other 3 = transport vehicle
4 = roadside S5 = gutdoors 6 = kitchen

ACTIVITY LEVELS: T1=low 2=mediun 3=high
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ACTIVITY PATTEANS BY AGE-OCCUPATION SUEGROUP

A-0 GROLP: S5-——Craftsmen & foremen SUBGRQUP:=Z +CT IN SUBGROUP:Z 4G
LAY OF TIKE LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HCUR
WEEK Of DAY 1 2 3 4 ) 6 7 ) g 1L 11 1z
wEEKDAYS AN H H H H H H H » w b W ™
2 2 2 2 pa Z 3 1 1 1 1 1
1 1 1 1 1 1 1 1 1 P Z 1
Pr N u " " [ K K K K K K K
1 1 1 1 3 P z A é < Z <
1 Z P 1 1 1 1 1 1 1 1 1
SATURDAY AN H H H H H H H H H H H H
pa 2 £ 2 2 2 Z 2 2 3 4 2
1 1 1 1 1 1 ] < 1 1 2 1
PH H H H n H H H H H H H H
< < P4 5 Fa 2 é Z P < Z 2
1 1 1 2 1 1 1 1 1 1 1 1
SUNDRAY AM H 133 H H H H H H H [+ H H
Py 2 P4 2 Y3 P Z . 3 < 2 Fa
1 1 1 1 1 1 | 1 1 1 1 1
[ H H H H H H H H H H H H
k¢ Z 2 5 Z 2 P 2 2 Z 2 Z
1 1 2 2 1 1 1 1 1 1 1 1
LOCATION CCDES: H<home Ww=work
MICROENVIRONMENT CODES:
1 = work or schocl ‘2 = home OF other 3 = transport vehicle
4 = roadside 5 = gutgoors & = kitchen

ACTIVITY LEVELS: T1=low 2=mecdium  2Z=high
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ACTIVITY PATTERNS BY AoE-QCCLPATION SUBGRUUP

A-Q CaOULP: S5-==(Craftsmen & Foremen SUBGaOUP:Z PCT IK SUBGROUP:10
UAY OF TIME LOCATION/MICRCENVIRONMENT JACTIVITY~-LEVEL BY HOUR
WEEK OF DAY 1 P4 3 4 3 6 i & g 10 11 12
SEEKDAYS AN " H H H H H H H H W H K
1 é < < Z z < e P < P4 <
1 1 1 1 1 1 1 1 1 1 1 1
| H H H H w - w W N Y] w
. 2 Fa 2 i 1 1 1 1 1 1 1
1 1 1 1 1 1 < 2 3 1 2 1
SATURDAY Al H H H H H H [ ] H H H H H
2 2 z 2 < 2 2 2 2 < Py <
1 1 1 1 1 1 1 1 1 1 P 1
M H H H H H H H H H H H H
2 5 2 2 é 3 4 < 2 ) 2 <
1 2 P 1 1 1 1 1 1 1 1 1
SUNCAY AM H H H H H H H )] R H H H
< z 2 2 l 2 < 2 P4 P4 pd <
1 1 3 1 1 1 1 1 ] 3 1 1
PM H H H H H H h H H H H H
K < 4 < < < 2 < 2 < F4 2
1 1 2 1 1 2 1 1 1 1 1 1
LOCATION CODPES: H=home W=work
AICRCENVIRONMENT CODES:
1 = work or school ¢ = home or other 3 = transport vehicle
4 = roadside 5 = ocutdoors ¢ = kitchen '

ACTIVITY LEVELS: 1=luw 2=mediun 3=high

D-25



ACTIVITY PATTEKRNS £EY AGE-OCCuUPATION SUBGROLP

A~0 GROUP: S5~==({raftsmen § Foremen SU3GRQUP:4 PCT IN SUBGROUP: 2
DAY OF TIrkrE LOGCATION/MICRUOENVIRUNMENT /ACTIVITY-LEVEL BY HGUR
WEEK OF DAY 1 Z 2 4 5 & 7 & ¢ 1¢ 11 12
~EEKDAYS AN W - ™ w w w = H H H H H
1 1 1 1 1 1 1 < 2 Fd Fd 2
1 P 3 1 Fd 1 1 1 1 1 1 1
PM H H H H H H h H H H H W
C < P4 3 Z 2 Z z 2 Z 2 1
1 1 1 1 1 1 1 i 1 1 1 1
SATUKDAY AP H H H H H H H h H H H H
I z 2 2 < 2 < 2 F4 5 Z 2
1 1 1 1 1 1 1 1 3 c 1 1
Pr H H h H H H H H H H H
2 5 Z 2 P4 c c 3 i c P4 2
1 2 1 1 1 2 1 1 1 1 1 1
SUNDAY Ap H H H H H 4] H H H & H H
2 Pe P4 2 Z pd b Pa 2 2 Fd P4
1 1 1 1 1 1 1 1 1 i 1 1
PP 4 H H H H H ] k H ] H H
z 2 3 5 é 2 < Z P P 2 P4
1 1 1 2 1 1 1 1 1 1 1 1
LOCATION CCDES: H=home W=work
MICROENVIRONMENT CODES:
1 = work or school ¢ = home or other 3 = transport vehicle
4 = roadsidae 5 = outdeoors 6 = kitghen

ACTIVITY LEVELS: T1=lowu 2=mediua 3=high



ACTIVITY PATTERNS BY AGWE-CCCLPATICN SUSGROUP

A-0 GROLP:z S--Craftsmen X foremen SUBGHROUP:S PCT 1N SUBLROUP: 4
DAY OF TIME LOCATION/MICRGUENVIRONMENTJ/ACTIVITY-LEVEL BY HOURK
WEEK QF DAY 1 e 3 4 5 [+ 7 & 9 10 11 12
sEEKLAYS AN H r H H H H 5] H - " W ™
) < 2 b Z 2 Z 2 5 5 4 5
1 1 k] 1 1 1 1 1 2 3 2 1
pM b w w - ] h h h H k H H
2 1 5 S 5 g P P4 pa < Z 2
1 1 l 3 1 1 1 1 1 1 1 1
SATUKDAY Ar H H H H H H ] H H h H H
< 2 2 2 b 2 Fa < 2 Z &4 2
1 1 1 1 1 1 1 1 1 1 2 1
M Y H H 41 H H H H H H H 4]
2 4 5 2 2 é V4 2 2 P4 2 2
1 1 P 1 1 1 1 1 2 1 1 1
SUnDAY AN H H H H H H H h H K H H
2 ‘ P 2 é Z z p 2 Z 2 Z
1 1 1 i) 1 1 1 1 1 1 1 1
L} H H H H H H H h H H
by Pd 5 2 Z 2 2 2 2 2 2 2
1 1 2 1 1 1 < 1 1 1 i ] 1
LOCATION CODES: H=home W=uork
MICROENVIRONMENT CGDES:
1 = work or school 2 = nome or gther 3 = transport vehicle
4 = roadsice 5 = gutdoors & = kitchen

ACTIVITY LEVELS: T=law 2=medium 3=high



ACTIvITY PATTERNS BY AeEFOCCuPATION SUBGROULP

A-0 GROLP: 5-—Crattsmen & Foremen SuuGROUP:S FCT IN SUBGROUP:10
CAY OF TIRE LCCATION/MICROENVIRONMENTZALTIVITY-LEVEL BY HOUR

WEEK CF DAY 1 < 3 “ 5 & 7 & § 10 11 1
~EEKLAYS AN H h H H H hH H h w " ] "
2 2 2 < 2 2 2 3 1 1 5 1

1 1 1 1 1 1 1 1 1 c 3 1

kM " 'r. w - " H h H H h H H

1 5 5 1 1 2 b3 2 2 L Z c

1 < 3 < 1 1 1 1 1 1 1 1

SATURDAY Ar H n H H H H H n H H h
g < r4 2 < 2 < é 2 3 4 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

¢ Pd 5 2 l 2 < < 2 ¢ 4 é

1 1 i 1 1 1 < 1 1 1 1

SUND 2Y At H H h n h H H hH h H H
2 é 3 2 2 < < A 3 < 3 2

1 1 1 1 1 1 1 1 1 1 1 1

FM i H H H H H H h H H H H

z Pa 2 5 4 z < 3 Z 2 2 Z

1 1 1 P 2 1 1 1 1 1 1 1

- o A E IS ENE S N SR e T T N T e T T T T D T R EEmr A AR . S Y AT W T S I o e s A e e e S ——
T N Y I TS Tt PP F PP T Y T T P 3 S R T I 3 T T R P S S P E P Y R N P YT P T P

LOCATION CODES: H=home W=work

MICROGENVIRONMENT CODES:
1 = work or school £ = home or cther
4 = roadsiae = gutooors

transport vehicle
kitchen '

w
o~ W
[ ]

ACTIVITY LEVELS: 1=0(» 2=medium 3=high



ACTINITY PATTERNS EY AGE-OCCUPATION SUEGROUP

A-0 GKQuUPz o—-—Cperatives slaborers SUBGrROUP:1T

- G A G T G e - ————————— - - - auw - ——

DAY (F TIME
WEEK OF DAY 1
»TEKDAYS AWM H
1
PM %
1
1
SATUR DAY At H
¢
1
Pm H
1
SUNDAY At H
2
1
FM H
4
1

[ S - )X

= 4

—-oox -

2% BEW N o

7

]
<

1

-

- AT

PCT IN SUSeROUP:39

LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUR

A g 10 11 12
- [ [ W -
1 1 1 1 1
1 F4 1 2 1
H H H H H
< 4 < 2 l
1 1 1 1 1
H H H H H
< Z < 2 <
1 1 2 1 1
k H H H H
2 2 2 < ¢
1 1 é 1 1
H H H H H
2 2 P 3 2
1 1 1 1 1
H H H H H
P2 2 2 2 <
1 3 1 1 1

—— - —— —  mr y m M EE MR e M M M G e M S MM NS S i R M M MR S WA M W e e e . e N S e M M A A e A MR o s e W S e - T
-4 4+ 4 4 § 13 8 % ¢ b PP —p S+ § & 4 & F 5+ > F B 3

LOCATION CODES: H=-home

MICROENVIROKMENT CODES:
1 = work or school ‘
4 = rpoadside 5

ACTIVITY LEVELS: 1=lcw

"

D-29

3 9 5 &
H H H H
Fa r < P4
1 1 1 1
™ H 13}
1 1 3 2
< 1 1 1
H H H H
2 P4 < P4
1 1 1 1
H H B RH
3 4 < <
1 Z 1 1
H H H H
2 2 2 2
1 1 1 1
H H H H
] 2 < 2
1 1 1 P
W=work
home or other
outdoors
Z=medium 3=high

(v

no

transport vehicle

k3tchen

/éﬁ-l



ACTIVITY PATTERNS BY AGE-OCCUPATION SUGGROUP

A-0 GROuUP: é=-=nNgeratives wlaborers SUoErQOUP:? PCT IN SuBGROUP:=1°
LAY COF TI»¢E LOCATION/MICROUENVIRUNMENT JALTIVITY-LEVEL BY HCUK
WEEK CF bay 1 < 3 4 5 6 ' & 9 16 11 12
wEEXKDAYS Am H H H H H H h w w e W -
é 2 2 2 2 P4 3 1 1 1 1 1
1 1 1 1 1 1 1 1 P4 e 1 1
Pe v w 1~ . - H H H H ] H H
1 1 1 1 3 4 P4 < Fa P4 ps 2
z 1 < 1 1 1 1 1 1 1 1 1
SATURDAY AN H H H H H H H H H H H H
l Z < 2 2 2 . Z 2 3 2 l
1 1 1 1 1 1 1 1 1 1 ¢ 1
Pp H H H H H H H H H H H H
c P4 5 P2 P4 2 Z < 2 é é Z
1 1 3 1 1 1 1 1 1 1 1 1
SUNDAY Ak i H H H H H H H H H H H
< é c é < 2 < l 3 2 2 4
1 1 1 1 1 1 1 1 1 1 1 1
FM H H H H H H H H H H H ]
2 P4 2 5 2 P4 2 Z 2 P 2 Fa
1 1 2 2 1 2 1 1 1 1 1 1
LOCATIUN CODPES: h=home w=work
MICROENVIRONMENT CODES:
1 = work or school 2 = home or other I = transport vehicle
& = roadsiae S = gutdoors 6 = kitchen

ACTIVITY LEVELS: 1={ow Z2=medium 3=high



ACTIVIIY PATTERNS BY AGE-QCCULPATION SUCGROUP

A-0 GkOuUP: u~=-Cperatives Llaborers SUEGKkQuUP:I2 PCT 1IN SUBGROUP: £
DAY CF TIME LCCATION/MICRUOENYIRUNMENT/ACTIVITY~-LEVEL BY HOUR
dEEK OF DAY 1 < 3 4 S [+ 7 .} 9 1& 11 12
«EEXKDAYS AN P H H H H 3} ] H H H H H
1 P2 P 2 P 2 P 2 2 l Z 2
1 1 1 1 1 1 1 1 1 1 1 1
PM H H H R ~ w " w W - w -
¢ < 2 < 1 1 1 1 3 1 1 1
1 1 1 1 1 2 1 P4 1 é 2 1
SATURDAY AWM H H H H H H 4 H H H H
“ < 2 2 l P4 P4 Fd P < e <
1 1 1 1 1 1 3 1 1 2 1 1
M H H H H H H H H H H H 4]
¢ 2 5 Z 3 4 pa < P P4 Z 2
1 1 2 1 1 1 1 1 1 1 1 1
SUNDRAY AN H H H H H H H H H H H H
< é P P Z 2 < P4 Z 2 2 <
1 1 1 1 1 1 1 1 1 1 1 1
F# H 3] H iH H H K H H H H H
d é 5 2 < & < < 2 P4 2 2
1 1 1 1 Z Z 1 1 1 1 1 1
tOCATIGN CODES: bh=home W=work
MICROGENVIRONMENT CODES:
1 = work or school ¢ = hone or other 3 = transport wvehicle
4 = roadsige S = yutucors & = kitchen

ACTIVITY LEVELS: 1=low 2=mediua 3=high

D-31



ACTIVITY PATTERNS BY AGE-QCCUPATION SUEBGHROUP

A-0 GHrOLP: o-—Cperatives alaborers SUBGRKOUP:« PLT IN SUBGROUP: 3
DAY OF TIME LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUR
WEEK CF DAY 1 < 3 % ] 6 Fé & 9 16 11 12
wEEKDAYS AM - w - " w ™ ™ H H H H H
1 1 1 1 1 1 c P < P Z
1 2 1 1 P4 2 1 1 1 1 1 1
PN H H H H H H H H H H H .
- < 3 2 < 2 P 2 2 < l 1
1 1 1 1 1 1 1 1 ] 1 1 1
SATUKDAY A~ H H H H H H H H H h H
& P2 Fa P4 P4 < < 2 2 3 4 z
1 1 1 1 1 1 1 1 1 1 2 1
PN H H K H h H H H H H H H
2 5 3 l < 2 Fa c F4 < < P4
1 1 1 Z é 1 1 1 1 1 1 1
SUNDAY AN H H H H H H H H H H H
P 2 2 P4 é Pd < < 2 < 4 2
1 1 1 1 1 1 1 1 1 1 1 1
FM o H H H H H K H H H H H
2 5 S é P4 2 Fd < 2 P4 é 2
1 3 1 1 1 1 1 1 1 1 1 1
LOCATION CODES: h=home wW=work
MICROENVIRONMENT CODES:
1 = work or schocul 2 = home or other 3 = transpart vehicle
4 = roadsice 5 = wutdgors ¢ = kitchen

ACTIVITY LEVELS: 1=tgw 2=mediur  3=high
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ACTIVITY PATTEKRNS BY AoE-OCCUPATION SUcGROUP

-0 GROUP: o6--Uperatives &lLaborers SUbGROUP:S FCT IN SUBGROUP:1?
DAY GF TImE LOCATION/MICROUENVIRONMENT /ACTIVITY-LEVEL BY HCOUR
wEEK CF LAY 1 < 3 4 ) b { ¢ $ 16 11 12
wEEKDAYS AM H H H H H H H H v W W (]
< pa Z Z P4 P4 é ¥4 1 5 4 5
1 1 1 1 1 1 1 1 1 3 2 P
PM - - W w W H H 4] H H H H
2 > 1 ) 5 Z 3 < 2 < P4 <
1 3 2 2 1 1 1 1 1 1 1 1
SATURDAY A H ] H H H H H H H H H H
l < P é P Fd 2 P P 3 2 é
1 1 1 1 1 1 1 P 1 1 1 1
(o K ] K it H H H L) H H H H
P P4 P4 P 5 4 pa 2 C Fd 2 P4
1 1 1 1 P4 1 1 1 1 1 1 3
UNDAY Al H h H H H H H H H H H
é < 2 P 2 P4 P 2 Z P4 l Z
1 1 1 1 1 1 1 1 1 1 1 1
24 i H H h H H H H H H H
‘ 2 5 5 < 2 < P 3 Z P 2
1 1 1 2 1 1 1 1 1 1 1 1

P N N R O O O N O N N o O O N
e g e e T T T = ¥ & -5 3 + $ P &+ 5 S ¥ 3+

LOCATICN CODES: h=home W=work

MICROENVIRONMENT CODES:
¥ work or school 2
&4 roads ide 5

[V
|

home Or other
outdoors &

transport vehicle
kitchen

0on
[}

ACTIVITY LEVELS: T=low 2=medium 3=high



ACTIVITY PATTEKNS bY Aub~CUCCUPATION SUBGROUP

A-0 ERNUP: 6--Operatives slaborers SULGROUP:¢ FCT IN SUBGROUP:=16
DAY CF TIME LOCATION/MICROENVIRONMENTJACTIVITY-LEVEL BY HOUR
L1334 OF DAY 1 Z 32 4 5 6 7 b 9 10 11 12
wEEKXKDAYS Ak H ] H H H H w w W W W =
c P4 2 < P4 3 3 3 3 & 2
1 1 1 1 11 1 i 1 1 2 1
PM w - W " . H H H H H L] H
i 3 é 3 3 Fd < < P é 2 pd
1 1 1 1 1 1 1 1 1 1 1 1
SATURDAY AN H H ] H H H H h H H H
2 et 2 < c < 2 r 2 2 pd P4
1 1 1 i 1 1 1 1 1 1 2 1
M H H H H H k H H H H H H
2 2 5 < 2 2 2 4 2 2 Z 2
1 1 < 1 1 1 1 P 1 1 1 1
SUNDAY AN H H H H H H H H H H H H
2 2 2 é pd 2 Pd é P4 2 3 i
1 1 1 1 i 1 1 1 1 1 1 1
F™ 3] H H H H H H H H H H H
Z < 2 é 5 Z rd < 2 < P4 P
1 1 1 1 2 1 1 1 1 2 1 1
LOCATION CODES: un=hoame ¥=work
MICROENVIRONMENT CQDES:
1 = work or school 2 = hoge or other 3 = transport vehicle
4 = roadsiae 5 = outdoors 6 = kitghen

ACTIVITY LEVELS: 1=low Z2=medium 3=high



ACTIVITY PATTEKNS ©Y AGE-OCCLPATION SUBGROUP

A~0 GROUP:z B8-=Service &% Household SUsGxOUP:z PCT IN SUBGROUP:3é
DAY OF 1ImE LOCATION/RICRCENVIRONMENT JACTIVITY-LEVEL EY HOUR
AEEK GF DAY 1 2 b} i 5 & 7 é g 14 11 1c
wEEKDAYS AM H H H H H H H H W - . "
& P 2 2 Z 2 i 3 1 1 1 1
1 1 1 1 1 1 1 1 1 2 2 1
Fm P » - " W H H H h H H H
P 1 1 1 1 2l ya < 2 e 2 P
1 Fd 1 2 1 1 1 1 1 1 1 1
SATURSAY AF H H H H H H H ] H H H H
< < < 2 < 2 < 2 2 b 5 Z
1 1 1 1 1 1 1 1 1 3 P 1
rM W ] H H H H H H H H H H
z < 3 2 Z 2 P2 2 < P Py 2
1 1 1 1 1 1 1 1 2 1 1 1
Sunpry A H n H H h H [} H H H H H
Py 3 i < < é pa 2 2 3 2 e
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
oy 2 P 5 4 2 Z < 2 Z 2 2
1 1 1 P4 é 1 1 1 1 1 1 1
LOCATION CODES: H=shome w=work
KRICROCENVIRONMENT CODES:
1 = work or school ¢ = home or other 3 = transport vehicle
4 = roadside 5 = outdgors ¢ = kitchen

ACTIVITY LEVELS: T1-low 2=mediua 3=high
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ACTIVITY PATYTERNS BY AGE—-QCCUPATION SUpGROUP

A-0 GK7OUP: &-—=Serwvice % Household SUoGROUP:¢ PCT 1K SuBeROGUP:17
LAY OF TIME LOCATION/MICROENVIRONMENTJACTIVITY-LEVEL BY HOUR
WEEK OF LAY 1 P 3 “ 5 6 7 & g W 11 1
nEEXDAYS AR H H H H H H h H ] n W 1]
z P4 P4 P4 l 2 é 3 1 1 1 1
1 1 1 1 1 1 1 g F4 1 2 1
£M W - [ w ™ W H H H H H H
2 1 1 1 1 3 < Z 2 < P Z
1 1 2 z 1 1 1 1 1 1 1 1
SATURDAY Ar H H H H H H H H H H H
< 2 2 2 P 2 P pd 2 P 5 S
1 1 1 1 1 1 1 1 1 1 P4 1
Fm H H H H H H H ] H H H H
< 2 2 2 P 2 l P4 3 3 < <
1 1 1 1 2 2 1 1 1 1 1 1
SUNDAY Al h H H H H H H H H H H H
2 Z 2 Fa 2 pd < Z 2 4 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
7 2 l 5 < é é < 2 3 2 Z
1 1 L) 3 1 1 1 1 1 Z 1 1
LOCATION CODES: H=home Ww=work
MICROENVIRONMENT CODES:
1 = work or school Z = home or other 2 = transport vehicle
4 = roadside 5 = gutdcors ¢ = kitgchen

ACTIVITY LEVELS: 1=low 2=medium 3=high
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ACTIVITY PATTERNS bY AGE-OUCCOLPATION SUEGROUP

=0 GkOULP: &--Serwvice & Household SuUcGrOUP:2 FCT IN SUBGROUP:=c?Z
DAY OF TINE LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUR
WEEK OF DAY 1 2 3 4 5 6 7 8 9 16 11 12
~EEXDAYS AM w H H i H H H H H H H H
1 Z P 2 Z l Py 2 < F3 z 2
1 1 1 1 1 1 1 1 1 1 1 1
o o H H H H ' W w " W " w -
z 2 2 Z 1 1} 1 1 1 1 1 1
1 1 1 1 1 2 Z 1 1 P 1 <
SATURDAY AN i H H H H H H h H H H H
2 Z 2 < < 2 < < 2 Py P P4
1 1 1 1 1 1 1 2 1 1 Z 1
PH H H H H H H H H H H H H
h 3 4 2 A 2 < l P4 < Fid 2
1 1 2 1 1 1 1 1 1 1 1 1
SUNDAY AR H H H H H H H H H H H H
¢ 2 é < 2 2 Z pl 2 b 2 <
1 1 1 1 1 1 1 1 1 P4 1
Fm H H H H H H H H H H H H
2 Py 5 5 Z 2 < Z 3 < Z Z
1 1 2 2 1 1 1 1 1 1 1 1
LOCATION CODES: H=home w=wark
MICROENVIRONMENT CODES:
1 = work or school ¢ = home of other 3 = transport vehicle
4 = goadside 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1=Luw 2=zmedium 3=high
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ACTIVITY PATTERNS bY AGE-OCCUPATION SUEGROUP

A=-0 GROUP: &-=~Service 8 Hocusehold SUbGRKQUP:4 FCT IN SUBGROUP: 2
VAY OF TIKE LOCATION/MICRUENVIRONMENT/ACTIVITY~-LEVEL BY HOUR
WEEK OF DAY 1 é 5 4 5 & 7 & g 16 11 12
wEEKDAYS Am H H H H H H H H H ™ ] ™)
‘ P4 Z Fa P Z Py Py 2 1 L) '
1 1 1 1 1 1 1 1 1 1 1 <
PM W w - w " " H H H H H H
by 4 3 3 1 < P4 Z é 2 P
1 2 1 1 1 1 1 1 1 1 1 1
SATURDAY A H H H H H H H H H W W ()
< P < 2 2 2 4 < 2 1 3 4
1 1 1 1 1 1 1 1 1 1 1 Pq
PH » h w w - W H H H H H H
< 3 4 3 3 1 < < 2 2 Z <
1 1 1 ] 1 1 1 1 1 1 1 1
SUNDAY AF H H H H H n H H H H H
P é Z P4 < 2 Fi < 2 < l 3
1 1 1 1 1 1 1 1 1 1 1
PM H H H H H H H H H H ] H
< 2 5 Z 2 < < < 2 < é é
J 1 2 1 < 1 1 1 1 1 1 1
LOCATION CODES: H=home W=work
MICRGENVIRONMENT CODES:
1 = work or schoot 2 = home oOr other 3 = transport vehicle
4 = roadsiae 5 = ogutdoors 6 = kitchen

ACTIVITY LeVELS: T={lcw 2=medium 3=high



ACTIVITY PATTERNS BY AGE-OCCUPATION SUBGROUP

A=-0 BROLP: b--Service % Household SUEGKOYP:S PCT IN SUBGROUF:=14
vAY CF TINE LOCATION/MICRUENVIRUNMENTAACTIVITY-LEVEL EY HOUR
wEEK OF DAY 1 P4 3 4 5 6 7 Q 9 1¢C 11 12
wEEXDAYS AN H [ h H H H h H H H H e
z é 2 2 Z < < & 1 1 5 1
1 1 1 1 1 1 1 1 1 2 P 1
M H H H H ] d H H H H H H
3 1 3 5 1 2 < P 2 Z < 2
1 2 1 Y2 1 1 1 1 1 1 1 1
SATURDAY AY H 3 H H H H H H H H H H
. Z 4 2 2 2 Pd < Z 3 l <
] 1 1 1 1 1 1 1 1 1 1 1
FM H H H H H H H H H 4] H H
Z 4 PA S < P4 < l 2 Py Pd Fd
1 2 1 3 1 1 1 1 1 2 1 1
SUNDAY AN H H ] H H H hH H H H H H
3 P P4 2 2 P4 Fa rd P l 2 z
1 1 1 1 1 1 ] i 1 1 1 1
M H H H H H H H H H H H H
7 2 S S P < 2 3 2 Z 2 Z
1 1 2 1 1 1 1 1 1 1 1 1
LOCATION CODES: H=home W=work
MICROENVIRONMENT CODES:
1 = work or school 2 = hume orf other I = transport vehicle
4 = roadsice 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: T=low 2=medium 3=high
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ACTIVITIY FATTERNS BY AGE-OCCuUPATION SUBGROUP

A-D GHOUP: B~=Scervice & Mousehold SUuGROUPZS PCT IN SUBGROUP: ¢
JAY OF TIAE LOCATION/MICROENVIKONMENT AACTIVITY-LEVEL BY HOUK
SWEEK CF DAY 1 < 3 & 5 6 i s 9 10 11 12
«EEKDAYS AM B h H H H i h H H h H h
= z P z < b < Z < 2 2 2
1 1 1 1 1 1 1 1 1 < 2 1
PM H H H H H H h H H o H H
2 P 2 5 l 3 Fa P P 2 <l 2
1 Fi 1 P 3 1 1 1 1 1 1 1
SATURDAY A¥ H H H ] H H H H H H H H
c < 2 < Z 2 < Fd Z 4 Z
3 1 1 1 1 1 1 1 1 < 1 1
M H h H H H H H [} H 4] H H
2 < P2 3 Z 2 < < Pg P 2 <
1 Z 1 1 1 1 1 1 1 1 1 1
SUND ALY AM H H ] H H H ¥ H H H H
é Z l 2 2 2 < P4 2 3 P s
1 1 1 1 1 1 1 1 H 1 1 1
PM H H H H H H H H H H H H
2 < Z 5 2 2 ‘ < Z l Z Z
1 1 1 é 1 1 1 1 1 4 1 1
LOCATION €ODES: H=home W=work
MICROGENVIRONMENT CODES
1 = work or school 2 = hoae or other 3 = transport vehicle
4 = roadside 5 = outdoors 6 = kitchen
ACTIVITY LEVELS: 1=1ow =gedium 3I=high
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ACTIVITY PATTERNS bY AGE-QCCLPATION SUBGROUP

A-0 GROLP: Y——Kouseuives SUbGROUP =T PCT IN SUBGROUP:=24C
DAY OF TimE LOCATION/MICROENVIRUNMENT/ACTIVITY-LEVEL BY HOUR
WEEK OF DAY 1 < 3 4y 5 6 i o % 10 11 1¢
~EEXDAYS AR H H H H H H h H H H H H
2 Z Py 2 2 P G < Fd ra 2 )
1 1 1 1 1 1 1 Z 1 1 2 1
FM E H h H H H H H H H H H
< < 3 < < & P < 2 2 l 2
1 1 i) 1 1 1 1 1 1 1 1 1
SATURDAY AF. H H H H H H h H H H 1] h
< 2 < 2 2 Z Z & Z 2 2 Z
1 1 1 1 1 1 1 1 2 1 1 1
P B H H H H h H H H H H H
& P4 5 2 Z 2 Pl 4 3 P4 2 é
1 1 P4 1 1 1 1 ¢ 1 1 1 1
SUNDAY AM H H H H b H H H H H H H
7 2 Fa P < P < ¢ < 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
¢ 2 2 é 5 2 () 2 é é Y4 Z
ki 1 1 Z l 1 1 1 1 1 1 1
LOCATION CODES: H=home w=work
MICROENVIRONMENT CODLES: :
1 = work or schoot 2 = home or other 3 = transport vehicle
4 = roadsiae S = gutdeors 6 = kitchen

i
ACT;VITV LEVELS: T=luw c=mediux 3=high



ACTIVITY PATTERKNS oY AuE-QCCULPATION SUcGAOUP

A-0 GhkOuP: ¥--fHOousSewives SUbGRQUP ;2 PCT IN SUBGROUP:=4"°
DAY COF TInE LOCATION/MILRUENVIRUNMENTJACTLVITY-LEVEL BY HOUK
wEEK CF D2Y 1 Z 3 4 5 ¢t 7 & ] 1¢ 11 12
~nEEKDAYS AR H h [} H H H h h H ] H h
Z 2 Z é < 2 ¢ 2 2 s 2 P4
1 1 1 1 1 1 1 Z 2 1 1 1
M ] h H H [ h h h H H H kH
< b 4 2 3 6 Z 2 2 Z 2 2
1 1 2 P4 1 1 1 1 1 1 1 1
SATURDAY Al H kK H H H H " H H H H H
? 2 4 2 2 6 < c 2 5 2 é
1 1 1 1 1 1 1 1 1 l 1 Fd
o ] o] H hH H H H H H H H H H
z 3 & bd P4 6 < Z Z Z Z 2
1 1 2 1 1 1 1 1 1 é 1 1
SUNDAY AV hH H H H H hH h H H h H )]
< 2 2 Z 2 2 s 6 3 2 2 [
1 1 1 1 1 1 1 1 1 3 1 Z
PHM H h H H H H H H H H H H
‘ P 5 P < 2 < 4 2 2 Z 2
1 1 l 1 < 1 1 1 1 1 1 1
LOCATION CODES: H=home W=wOork
FICROENVIRONMENT CODES:
1 = work or school 2 = home or other 2 = transport vehicle
4 = ropadside 5 = ogutdoors 6 = kitgchen

ACTIVITY LEVELS: 1=low =pedium 2=high
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ACTIVITY PATTEKNS bBY AE-OCCLPATION SUBGROUP

A-0 GLRKQLP: 9-—Housewives SUBGROQUP:Z PCT 1IN SUBGRGUP: %
uAY COF TIFE LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUK
wEEK CF DAY 1 < 3 4 5 6 1 8 ¢ 10 11 12
~EEXKDAYS AM H 2] hH H H h h H H H H H
Iy F < 2 P4 2 U < P P 5 2
1 1 1 1 1 1 1 1 1 Z 2 1
e H H H H (o] H H H H H H H
Z P é L1 < & Pl < 2 Pa 2 Z
1 Z 1 1 1 1 1 1 1 1 1 1
SATURDAY AW H ] it ) H [ H H H h H
Z < < < < 2 Z < 6 3 2 Z
1 1 1 1 1 1 1 1 1 1 1 1
PHM H H H ] H H H H H H H H
¢ 2 P4 5 2 & P P < < 3 <
1 2 1 3 i 1 1 1 1 1 1 1
SUNDAY Al H h h H H H h H h H H
Z < P 2 < 2 Z 2 P pd 2 i
1 1 1 1 1 1 1 1 1 1 1 1
M H H H H H H H H H H H H
oY < 3 5 Z 2 o 2 r 2 2 é
1 1 1 2 1 1 1 1 1 1 2 1
LOCATION CODES: H=home s=work
MICROENVIRONMENT CODES: .
1 = work or school < hone of ather 3 = transport vehicle
4 = roadsiae S = putdoors 6 = kitchen

ACTIVITY LEVELS: 1=lcs 2=mediua 3=high
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ACTIVITY PATTERNS BY AGE-OCCUPATION SUSGROUP

A=0 GROLP:TU-~Unemployed & Retirea SUc6KkOUP:1 PCT IN SURGROQUP:zcO
DAY CGF TIME LOCATION/MICRGENVIRONMENT/ACTIVITY-LEVEL BY HOUR
WEEK CF DAY 1 < 3 4 5 6 i s 2 16 11 12

“EEXDAYS AN H h H H H H »

P 1) W - H H H H H H H H

4 1 3 5 pd rd < 3 2 4 P 3

1 1 2 1 1 1 1 1 1 1 1

SATURDAY AR H ] H H H H H H H H H H
< < e 2 < l < P4 Z 4 2 rd

1 1 L 1 1 1 1 1 i 1 1 1

PM H H H H H H H R H H H H

Z 2 3 2 é < P4 é 2 2 2 r4

1 1 1 1 1 1 1 1 3 1 1 1

SUNDAY AN H b H H H H H H h H H H
c l 2 Z pa 2 < < 2 5 Fi Z

L 1 1 1 1 1 1 L 1 1 1 1

PM H H H H H H H h H H H H

< Z 5 2 < l 4 < é Pa 2 2

1 1 3 1 1 1 < 1 1 1 1 1

———— o — - ——— e W e T o e e - i A L v W N o M . W NS o o - e g
383 5+ - 3+ 31+ 3 5 5+ 3 3+ 1 F 2+ F E S - T+ P TS 4 PSS F P 3 F+ F T+ T 2+ 4 F 4 53

LOCATION CGDES: H=home W=work

MICROENVIRONMENT CODES:
= wmork or school 2

1= transport vehicle’
4 = roadsice 5

kitchen

howe or other
outdeors

[~ IRV
]

ACTIVITY LEVELS: 1=Lluw Z=medium 3=high
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ACTIVITY PATTERNS BY AGE~OCCUPATION SUDGROGUP

A-0 GROLPz1 ~-~Uneamrloyed § Retirec SUpGaQUP:z?2 PCT IN SUBGRCUP:zZ24
CAY QF TIME LOCATION/MICROENVIRUNMENT/ALTIVITY-LEVEL B5Y HOUR
“EEX CF DAY 1 2 3 4 3 6 i & % 1 11 12
WEEKDAYS AM H h H H H H H H H H H H
< c 2 < Z 2 Pl < 2 & 3 <
1 1 1 1 1 1 1 1 1 2 1 1
PM H H H H h H H H H H
Z 4 5 < Z P < 4 < é 2 2
1 2 Z 1 1 1 1 1 1 1 1
SATURDAY Ak, H h H ] H H K H ] H H H
. 2 P 2 2 P < < Z ‘ 4 2
1 i 1 1 1 1 1 1 1 1 1 1
Pk L] H H H H H ] )] H H H H
< e 5 & e é P4 A A P4 2 <
3 1 3 2 1 1 1 1 1 Z 1 1
SUNDAY AR H H H H H H H H H H H L]
L Z 2 Pl < P4 P 2 2 ¢ 4 Z
1 1 1 1 1 1 1 1 1 1 2 1
PP H H H H 11| H H 4] H H H
z ¢ 2 3 2 P4 4 < P4 é Z 2
1 1 1 3 1 1 1 1 1 1 1 1
LOCATION CODES: H=home W=work
MICROENVIRONMENT CODES:
1 = work or school ¢ = home or other I = transport vehicle
4 = roadsice 5 = oputcdoors 6 = kitchen

ACTIVITY LEVELS: 1={uw 2=medium 3=high
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ACTIVITY PATTERNS BY AGE-OCCLPATION SUBGROUP

A-0 GROUP:1(0--Unemployed & ketirea SUBEGKOUP:Z FCT 1IN SUL8GROUP:cO
BAY OF TImE LOCATION/MICROENVYIRCOGNMENTJACTIVITY-LEVEL BY HOUK
“EEK CF DAY 1 2 3 - 5 & 7 .} ¢ 1¢ 11T 12
~EEKDAYS Am H H 4] H H H (43 h ] H H H
g l 2 2 l c Z P 2 P4 5 2
1 1 1 1 1 1 1 1 1 1 P4 1
oM H hH H H H H H H H 1] H H
e P & 2 Z p) Z 2 P4 2 2 2
1 1 2 l 3 1 1 1 1 1 1 1
SATURDAY AM H H H r h H [ H H H H H
2 l P2 pa P < P c 2 Z 3 <
1 1 1 1 3 1 1 1 Z 1 1
M H H H h H H h H H h H H
2 P 4 5 2 l < é P pa 2 P
1 3 c 1 1 1 1 1 1 1 1 1
SUNDAY AM H H R H H H h H H H H H
z P 2 2 P P é < P4 Kt 2 2
1 1 1 1 1 1 1 1 1 1 1 1
PH H H H 4 H H h H H H H H
Z rd 5 4 é 2 < Fd 2 < 2 Z
1 1 1 2 1 1 1 1 1 3 1 1
LOCATICN COPES: h=home w=work
#ICROENVIRONMENT CODES:
1 = «work or school ¢ = home or gtheg 3 = transgort vehicle
4 = roadsiae 5 = gutdoors & = kitchen

ACTIVITY LEVELS: 1=iow Z=medium 3=high
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ACTIVITY PATTERNS bY AGE~OCCUPATICON SUBGROUP

A=0 GRUUP:10~~Unemployed & Retireu SUBGKOUP:-4 PCT IN SUBGROUP:=30
oAY GF TINE LOCATION/MICROENVIRONMENT/ACTIVITY-LENVEL BY HOUR
sEEK CF DAY 1 P4 3 . 5 6 7 < 4 10 11 12
«EEKDAYS AWM 1] H H H H H H H H H H H
I ‘ Pd 2 P < < F 2 < 2 2
1 1 L] 1 1 1 3 1 1 1 1 1
P¥ H H H H H H H H H H H H
2 5 4 P4 Pé 2 P < é Z 2 <
1 l é 1 1 1 1 1 1 1 1 1
SATURDAY AP H h H h n n H H h H H H
z é 2 P4 2 2 Fd < c c 2 i
1 1 1 1 1 1 1 1 1 1 1 4
fad H n H H t H h H H ] H H
< 2 5 & P Py 2 P 2 2 Z Z
1 1 1 P 1 1 1 1 1 1 1 1
SUNDRAY AM H H H H H M H H H H H H
2 P Fa a 2 P Fa < P z 2 Z
1 1 1 1 1 1 1 1 1 1 1 1
Fe H ] H H H H H H H H H H
‘ z 2 5 2 i i 2 2 Z 2 <
1 1 1 2 1 1 1 1 1 2 1 1
LOCATION CODES=z H=home- W=work
MICRCENVIRONMENT CODES:
1 = work or school 2 = hoge or other 3 = transport vehicle
4 = roadside 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1=luw Z2=medium 3=high



ACTIVITY PATTERNS bY AuwE~-O0CCULPATION SUEGROUP

A-=0 GuOUP:T0--Unemuloyed « netirea SUuGROUP:S PCT IN SUBGROUP: 4
vAY OF TIME LOGCATION/MICRUENVIRONMENT/ACTIVITY-LEVEL BY HOUR

WEEK nF DAY 1 Z 3 4 by o 7 k ¢ 1C 17 1<
wEEXDAYS AN H H H H H H hH H H H H h
< 2 2 P4 i < l < 2 2 2 2

H 1 1 1 1 1 1 1 1 1 1 1

FM H H H H H H ] H H ] H h

‘ 2 5 P Z 2 2 b4 2 2 < rd

1 1 2 1 1 1 1 1 1 1 1 1

SATURDAY AMm H H H H H H H H H H H H
P 2 < 2 p 2 < Z 2 Fa 2 3

1 1 1 1 1 1 1 1 1 1 1 1

Pw H H H H H H h H H H H H

Z < 2 5 2 < 2 é < pa l 2

1 1 P4 2 1 1 1 1 1 1 1 1

SUNDAY AM H H H H H B H H H H H
2 P4 P p. < 2 '3 2 2 3 2 2

1 1 1 1 1 1 1 1 1 1 P4 1

M H H H H H H H H h H H H

P4 2 5 Fd 2 < pa ‘ 2 Py 2 2

1 1 2 1 1 1 1 1 1 1 1 1

T
R I R e T e e S a e T o o o - 2 o e Er e o - T A A Y G e A e - - e Em R e e EmE e - o EEESEEZZ=EESEX

LOCATIGN CODES: H=home WEwork

MICROENVIRONMENT COUDES:
1 = work or school 2

= hoge or other
4 = proadside 5

outdgoors

transport vehictle
kitchen

O tA
(L]

ACTIVITY LEVELS: T=lcew Z=mediux 3=high
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ACTIVITY PATTERNS BY AGE-OCCUPATION SUELGROUP

A=-0 GROLPzIU-=-Unemutioyed o Retirec SUSGROUP:S PCT IN SUBGROUP:= 2
UAY CF TIME LCCATION/MICROENVIRONMENT/ALTIVITY-LEVEL BY HUUR
dEEK CF DAY 1 Z 3 & 5 é 7 ) Y 16 11 12
~wEEKDAYS AR H H H h H H ] H H H H H
< 2 2 2 Y Z Z < 2 Z 2 2
1 1 1 1 i 1 1 1 1 1 1 2
PM H H H H H H H H H H H H
< 5 2 < < Z 2 2 2 i P Z
1 1 1 1 1 Py 1 1 1 1 1 1
SATURDAY AW H H H H h ] H H H H H H
& r < Z P l P4 P 2 P4 2 5
1 1 1 1 1 1 1 é 1 ] 1 1
PM H H H H H H H H H H H H
: 2 P 2 rd 2 2 Z Z P 2 2
1 1 1 1 1 P4 1 1 1 1 1 1
SUNDAY AM H H M o H H H H H H H H
z 2 2 2 P 2 P4 < 2 2 pJ Z
1 1 1 1 1 L] 1 1 1 1 2 1
(] H H H H H H M H H H H H
P ¢ 2 5 2 2 2 2 P l l é
1 1 1 2l 1 1 1 1 1 1 1
LOCATION CODES: K=home W=work
HICRUENVIRONNENT €0bES:
1 = wortk of school Z = home or other 3 = transport vehicle
4 = roadside 5 = outdoors & = kitchen

ACTIVITY LEVELS: T=luw 2=mediue 3=high

D-49



ACTIVITY PATTERNS BY AGE-OCCUPATION SULCRGUP

A-0 EKOUPz11--Children unaer 5 Sub6rQUPz1 PCT Ih SUBGROUPzZ1
LAY CF T1ImE LOCATION/MICROENMVIRONMENT JACTIVITY-LEVEL EY HOUR
wEEK OF DAY 1 é 3 ™ S 6 I o) 9 10 11 12
WEEKDAYS AN h H H H H H H H H H H H
< Pd P 2 Fa P4 < 2 2 3 <
1 1 1 1 1 1 1 1 1 1 1 1
pa H 4] H H H H L] H H H H H
il é 5 P < g < Z P c 2 b3
1 1 1 1 1 1 1 1 1 1 1 1
SATURDAY A¥ H H H H H H H H H ] H H
Z Z c < é 2 c < Z 2 S Z
k] 1 1 1 1 1 1 1 1 1 1 1
M H H H H H H [ H H H H H
z 3 < 3 P4 2 < i 2 c 2 P
1 1 1 1 1 1 1 i 1 1 1 1
SUNDAY AV H [} H H H H H H H H H
< 2 2 P l 2 c é P Pl 2 2
1 1 1 1 1 1 1 1 1 1 1 1
) H H H H H H H H H K H H
Z 2 5 2 2 2 ‘ < 2l 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1
LOCATION CODES: H=home w=work
FICROENVIRONMENT CODES:
1 = wotrk or school é = home or other 3 = transport vehicle
4 = roadside S = gutdcoors 6 = kitchen

ACTIVITY LEVELS: T1=low 2=medium 3=high



ACTIVITY PATTERNS BY AGE-OCCUPATION SUEGROGUP

A-0 GROLP:2Yl-=Children uncer 5 SUaGROUP:C PCT IN SUBGROUP:=cO
LAY OF 1IME LOCCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUR
WEEK CF DAY 1 < 3 4 S 6 ¢ bl g 10 11 12
+EEKDAYS AM B )] H H H H h H H H H H
2 < Fd 2 P z < Z 2 3 Z 2
1 1 1 1 1 1 1 1 2 1 2 1
i Lot ;] H H 2] H H H H H H
< < 2 S < 2 c Z 2 Z 2 p
1 < 1 Z 1 1 1 P4 1 R} 1 1
SATURDAY A¥ H H H H H H H H H H H H
p Z 2 2 P4 P < 2 2 5 2 Z
1 1 1 1 1 1 1 1 2 Z 1 1
PM H H H K H H H H H H H H
P 2 3 2 Z ¢ < < 2 2 2
1 P ] 1 2 1 1 1 1 1 1 1
SUNDAY AN H H H H H L] ] H it H H
2 2 < P4 2 2 < 2 ) < 2 2
1 1 1 1 1 1 1 1 1 < 1 1
PM ol H H H H H H H H H H H
P4 5 < 3 P Z < < 2 Z 2 Z
1 3 1 1 1 Z 1 1 1 1 1 1
LOCATION CODES: H=home da=work
MICROENYIRONMENTY CODES:
1 = work of school Z = home or other 3 = transport vehicle
4 = rogdsiae 5 = outdeuors € = kitchen

ACTIVITY LEVELS: T=low ¢=medium 3=high



ACilVITY PATTERNS ©Y AE~QCCUPATION SUEGKCQUP

A-0 GaQUP:11--Children uncer 5 JUEBROQUP:Z PCT IN SUEGROUP:ZO
wAY GF CTIME LOCATION/MICRGENVIRONMENTAACTIVITY-LEVEL BY HOUR
WEEK CF GAY 1 < k! ™ 5 o) q o) 2 11U 11 12
»ZEKDAYS A H H H H H H H H H H H H
z Z P4 2 P P Py P4 2 c P4 2
1 1 1 1 1 1 1 1 1 i 1 1
Pm K H H H H H H H H ] H H
< 2 2 2 5 P < < 2 P4 P4 <
7 1 1 2 l 1 1 2 1 1 1 1
SATURDAY AN H H H H 4] H H H H H H H
< P4 c 2 l 2 < < 2 Z 2 S
1 1 1 1 1 1 1 1 2 1 1 3
Pt H H H H H H H H H H H H
Z pa 2 3 5 2 c < P i 2 4
1 1 1 1 3 1 1 1 1 1 1 1
SUNDAY A H H H H H H H H H H H
< A P <l 2 2 ‘ < Z P 2 Z
1 1 1 1 1 1 1 1 1 < 1 1
PM h H H H H H h H H H H H
P 5 2 < I 2 l < Z < P4 <
1 4 1 1 1 1 1 1 1 1 1 1
LOCATIGN CODES: tH=home w=work
MICRCENVIRONMENY CODES:
1 = work or school e = home or other 1 = transport vehicle
4 = roadside 5 = outdoors ¢ = kitchen

ACTIVITY LEVELS: i=tow 2=medium 3=high



ACTIVITY PATTEhNS £Y AGE-QCCUPATIOR SUBGROUP

A-0 GROULPzTt——Chilcren uncer 5 SUBBROUP 4 PCT IN SUBGROUP:3°9
0AY OF TIVE LOCATION/MICROENVIRONMENT/ZACTIVITY~LEVEL BY HOUR
WEEKR CF DAY 1 F4 3 4 5 & 7 & g 16 11 12
»EEKDAYS AM H H H H H H H H H H ]
z l 2 2 2 ¢ < Z 3 P 2 5
i 1 1 1 1 1 1 1 1 1 1 <
PM H H H H h 2] H H H H H
Z 2z 2 5 2 2 < 2 2 2 2 P4
1 1 1 3 1 1 1 1 1 1 1 1
SATUKDAY AM H H H H H H H H H H H H
z 2 2 2 c < < l 2 5 2 2
1 1 1 1 1 1 1 1 1 3 1 1
PM H H H H H H H H H 4 H H
2 5 2 2 3 < 2 Z 2 Z é P
i P 2 1 1 1 1 1 1 1 1 1
SUnDaAY AM H H H H H K H H H H M H
Z é 2 2 P 2 pa 2 2 z 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
Z Z 2 2 3 2 P4 Z 2 < 2 <
1 3 1 1 1 1 1 1 1 1 1 1
LOCATION CODES: H=home Ww=work
MICROGENVIRONMENT CODES:
1 = work or school 2 = home or gther I = transport vehicle
4 = roadsive 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1=luw Z=mediua 3I=high



ACTIVITY PATTERNS bY AGE-OLCULPATION SULGROUP

£=0 GhyLPzTe~-Thildren 5 to 17 SUsGROUP:T PCT IN SUBGROUP:5£
DAY QF TI*E LOCATION/MICROENVIRONMENTFACTIVITY-LEVEL EY HOUR
S“EEK CF DAY 1 P 3 4 5 6 7 o Y 10 11 12
«TENDAYS AM H H H H H H h H H H H H
< P < P 2 2 < < 1 1 5 1
1 1 g | 1 1 1 1 1 1 ) 3 1
EM H H H M H H H H H H H
1 1 1 2 5 2 P4 C 2 P 2 2
1 1 1 1 Z ] 1 1 1 1 1 1
SATURDAY AY H H H H H H H H H H H H
< 2 P4 Z Z 2 P P Z Z 3 2
1 1 1 1 1 1 1 1 1 < 1 1
M H H H H H H H H H H H H
z 2 5 3 P4 Z < c Z 2 2 P4
1 1 2 Z 1 1 1 1 1 1 1 1
SUNDAY AN H H [ H H H H H H H H H
c 2 2 Z Z é < P4 2 2 2 Z
i 1 1 1 i 1 1 1 1 1 1 1
PM H H H H H H H H H H H H
7 Z Z 5 5 2 2 2 2 2 < 2
1 1 1 1 2 1 1 k] 1 1 1 1
LOCATION CODES: H=home W=work
MICROENVIRONMENT CODES:
1 = work or schoal ¢ = homwme or other 2 ® transport vehicle
« = roadside 5 = autcgors 6 = kitchen

ACTIVITY LEVELS: 1=laow Z2=medium 3=high
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ACTIVITY PATYTERNS BY AwE-QOCCUPATION SUBGROUP

A~Q GKOUPz1¢==Chiidren 5 to 17 SUBGKOUP ¢ PCT IN SUEGROUP: 4
DAY OF TIME LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUR
wEEK CF DAY 1 2 3 4 5 [ 7 & 9 1z 11 1<
wEEXKDAYS AM L H H H H H H H H H H H
P 2 Fi 2 2 e 2 4 1 1 1 5
¥ 1 1 1 1 1 1 2 1 1 1 2
M b H H H H H H H H H H H
1 1 1 4 2 5 Z Pa 2 P2 2 2
1 1 1 Z 1 P4 1 1 1 1 1 1
SATURTAY AM H 4] H n H H H H H H H H
z 2 < 2 < 2 i 2 e 2 5 5
1 1 1 1 1 1 1 1 1 1 3
EM H H H H H H H H H H H H
N Z 4 < 2 2 é 5 Z < 2 P
1 1 1 1 < 1 1 1 1 1 1 1
SUNDAY AP H H H H H H H H H H H H
2 p 2 P < 2 < < P 4 P 3
1 1 1 1 1 1 1 1 1 1 1 1
FM i H H H 8 H H H H H H H
2 P S 2 5 i P4 2 2 Z 2 <
1 1 3 1 2 1 1 1 1 1 1 1
LOCATION CODES:z H=home W=work
MICROENVIRUNMENT CODES:
1 = work or school £ = home or other 3 = transport wvehicle
4 = roadside 5 = putduoors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=medium 32=high
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ACTIVITY PATTERNS BY AGE-OCCUPATION SUBGRCUP

A~0 GhQuP:1i=-~Children 5 tc 17 SUbGROUP . PCT 1IN SUBwROUP: 7
DAY OF TIME LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUR
sEEK OF DAY 1 P 3 4 5 é 7 & ¢ 10 11 12
~EEKDAYS AM H H H H H )] ] “h H H H H
Z 2 < 2 2 2 P 2 3 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
M H H H # ] H H H H H H H
1 3 1 3 2 5 Pa Z 2 2 2 Z
1 3 1 1 1 é 1 1 1 1 1 1
SATURDAY AN H H H H H H t H H H H H
B < < P4 < e < < 2 < 4 2
1 1 1 1 1 1 1 1 1 P p4 1
PN H H H H H H H H h H H
< P N 5 P4 F c i P4 Z P4 <
1 1 1 Z 1 1 1 1 1 1 1 1
SUNDAY AF H M H H H H H H H H H H
2 P l 2 Z 2 < < 2 2 5 4
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
< r P4 5 Pl P b é 2 < 4 P
h 1 1 3 1 1 1 1 1 1 1 1
LOCATION CODES: H=home ¥=work
MICROENVIRONMENT CODES:
1 = work or school £ = home or other 3 = transport vehicle
4 = roadgside 5 = cutaoors 6 = kitchen

ACTIVITY LEVELS: T=Llow 2=medium Z=high

D-56



ACTIVIIY PATTERNS BY AGE-OCCUPATION SUnGROUP

-0 ERQOJPzTc~--Chilaren 5 tec 17 SUsenOuP:cé PCT 1IN SUBGROUP:Z!
DAY OF IINE LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUR
JEEK CF DAY i c 3 4 5 6 7 H ¢ 1C 11 12
«EEKDAYS AF H H H H H H H H 2] H H ]
¢ P4 3 P P4 Z < 3 1 1 1 5
1 1 1 1 3} 1 i 1 1 1 1 3
Fm n H H H H H H H H H H H
1 1 1 1 5 Z 2 < 2 2 2 pa
1 1 1 1 1 1 1 1 1 1 1 1
SATURDAY Al H H H H H H H H H H H H
‘ < 2 2 < 2 < 2 2 2 2 5
3 1l 1 1 1 1 1 1 1 1 1 2
PM H H H H H H H H R H H
Z 4 5 2 2 2 < 3 2 2 2 2
1 1 2 1 1 i 1 1 1 < 1 1
SU.DAY Ak H H H H H H H H H H H H
2 < < 4 P P4 < 3 Z 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1
rm 1) H H H H H h h H H H H
< < 5 5 P Pd < P 2 2 2 2
1 1 1 2 1 1 1 1 1 1 1 1
LOCATION CODES: H=home W=work
MICROENVIRONMENT CODES:
1 = work or school 2 = home or other 3 = transport vehicle
4 = roadside 5 = gutgooors 6 = kitchen

ACTIVITY LEVELS: 1=low Z=medium  3=high
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ACTIVITY PATTERNS BY AGE-OCCUPATION SULGROUP

B-0 ckOUP:Tc~--Chilaren 5 to 17

o i e e e o e R L o AB e AR ML AR ER L M AR MR A M M e M G MW MR e M de . M ot N A Sm M WR I SN SR Mk SR MR e M MR S e A M e R WA AR MR A L e e wm e
A~ e e . T T T T T i

LAY OF TIME
JEEN 0F LAY 1
LEEKDAYS AW H
1
FM H
S
:
SATURDAY  Ar H
Z
1
FM H
<
1
SUNDAY A¥ M
h
1
P H
1

<

b s L
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1

-t N T -t B - )T - o T

(VR V- o

SUBEKOUP:S

4 5 6
H H H
2 < 2
1 1 1
H H H
1 4 z
1 P 1
H H H
2 2 2
1 1 1
H H H
< S 2
1 < 1
H H H
P4 2 2
1 1 1
H H H
5 2 2
Z 1 1
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h
2
1

-t

- P

wd M) T
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LOCATION/MICRUENVIRONMENTZACTIVITY-LEVEL BY HOUR

— o ——— T o T T e e T o T D T e R - S ML S A R Ak S A e e WY S R e e e e A i A = o =
Y T T T P r YT P T F T P T I Tt T Tt T Tt T I I I ISt Y S T

LOCATION CODES: d=home

MICRCENVIRONMENT CODES:
1 = work or schoot Z
4 = roadsice 5

ACTIVITY LEVELS: 1=low

howe Oor other
gutdoors

Z=mediua

I=high

[« SR

(1]

transport wvehicle
kitchen



ALTIVITY PATTERNS B8Y AGE~uECLPATION SUBGROUP

p=0 GROUPz1Z--Children 5 to 17 SUBCKQUP 6 FCT IN SUBGROUP: 5
LAY OF TINME LOCATION/MICROENVIRONMENT/JACTIVITY-LEVEL BY HOUR
wEEK GF LAY 1 P4 3 4 5 6 I3 o 16 11 12
wEEKDAYS ANV H h H H H H H H H ] H H
2 < 2 2 2 Z < 3 1 5 1 1
1 1 1 1 1 1 1 1 1 3 1 1
P k 5] H H H ] H H H H H H
1 1 1 3 Z 3 < Z e < l <
1 1 1 1 1 1 1 1 ] 1 1 1
SATURDAY AM H H H H H H h H H H H H
< Py é 2 2 < P4 é P Z 4 2
H 1 1 1 1 1 1 1 1 1 1 1
M r H H H H H H H H H H H
2 3 5 c 2 é c Z P 3 P 2
1 Fd P4 1 1 1 1 1 1 2 1 1
SUnDAY Ar H H H H H H H H H H H H
C 2 Z < ¢l 2 Z P4 2 3 £ 2
1 i} 1 1 1 1 1 1 1 1 1
Pp H H H H H H H H H H H H
2 Z 5 2 b} < F Fd 2 z 2 Fd
1 1 3 ] 1 1 1 1 1 1 1 1
LOCATIGN CODES: MH=-home W=work
MICROENVIRONMENT CODES:
1 = work or schoot 2 = home oF octher 3 = transport vehicle
4 = roadside 5 = gutdoors 6 = kitghen

ACTIVITY LEVELS: 1=l.w 2=medium 3=high
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