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and 68-01-3997 to GCA Corporation. It has been subject of the Agency's peer
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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 reviev assessments and related documents, and 3) to develop guidelines
for Agency exposure assessments, The activities under each of these three
functions are supported by and respond to the needs of the various EPA program
offices. As part of the third function, EAG conducts projects for the purpose
of developing or refining techniques used in exposure assessment. This
document is the product of such a project and serves as a support document to
EPA's Exposure Assessment Guidelines, providing data and information on
standard factors that are needed to calculate exposure. Statistical
distributions or ranges of values are presented for body weight, skin surface
area, and ventilation rates.

James W. Falco
Director
Exposure Assessment Group
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ABSTRACT

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

Percentile distributions of body weight were computed from the Second
National Health and Nutrition Examination Survey (NHANES 11) data base using a
computer program that performs variance estimation of multistage sample data
using the Jackknife Repeated Replicate approach. Distributions of skin
surface areas were similarly calculated from NHANES height and weight data by
applying regression equations that were either located in the literature or
were developed by multivariate analysis of available measurements.

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

This report was submitted in fulfillment of Contract Nos. 68-01-6775 and
68-02-3997 by GCA Corporation under the sponsorship of the U.S. Environmental
Protection Agency. This report covers a period from March 1, 1984 to
January 31, 1985, and work was completed as of Januarzﬁll. 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 Envirommental Protection Agency (EPA) is imvolved. Consis-
tency with respect to common physical, chemical, and biological factors,
vith respect to assumptions about typical exposure situations, and with
respect to the presentation of the possible ranges of estimates,
enhances the comparability of results and encourages gains in state-of-
the-art exposure assessment techniques through the sharing of common
data. '

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

® weizht of adult males,

° veight of adult females,

[ weight of children by age and sex,
] skin surface area, and

. respiration rate.

Where sufficient dats were svailable, 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
vomenl and male and female children? are based primarily on data
gathered in the first National Health and Nutrition Examination Survey
during 1970 to 1974. The source of data used in this study is the more
recent, second National Health and Nutrition Examination Survey,

NHANES 11, for which published percentiles are not yet available.

NHANES Il was conducted on a nationwide probability sample of
approximately 28,000 persons, sged 6 mouths 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 certainm population groups thouyht to be at
high risk of malnutrition (persons with low incomes, preschool cltildren
and the elderly) wvere 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 11 provides information on 20,322 interviewed and examined
individuals. Selected sample persons for whom appcintments could be
wmade were brought into examination centers. There, examinees changed
from their street clothing into disposable paper examination uniforms
and foam rubber slippers designed to facilitate and standardize various
elements of the examination. Body measurements, including height and
weight, were made at various times of the day and in different seasons
of the year; thus diurnal and seasonal variations in body measurements
were not standardized. Ome'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 vere made at the beginning of each
new examination location.




METHODS

NHANES II 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.

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 1I data using the computer
program QNTLS. QNTLS is a SAS macro written in PROC MATRIX that per-
forms variance estimation of multistage sample survey data using the
Jackknife Repeated Replicate Approach.’ 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
NHARES II data using the SAS procedure UNIVARIATE.S

RESULTS

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




TARLE 2-1. BODY WEIGCHT OF MALE ADULTS IN KILOGRAMS
|
!
Percentile (s.c.) \
T ‘.'
Mean : !
Age (s.e.) ) 10 15 15 50 13 83 90 | 95
18 < 25 73.7 (0.0035) $5.5 (0.66) | 59.3 (0.48) | 60.9 (0.41) | 63.8 (0.47) | 70.9 (0.56) | 79.1 (0.65) | 83.9 (1.17) | 89.4 (0.98) 98.3 (I.BS)'
25 < 135 78.7 (0.0034) 58.4 (0.335) 61.9 (0.69) 64.6 (0.31) 68.4 (0.43) 76.7 (0.50) 84.6 (0.53) 90.2 (1.00) 94.2 (0.90} 1at > Ia amy
35 < 45 80.8 (0.0040) 8.8 (1.00) | 63.9 (0.80) | 66.6 (0.70) | 71.2 (0.62) | 78.9 (0.58) | 87.3 (0.91) | 93.6 (0.52) | 97.7 (1.04) | 103.5 (1.04) .
45 < 55 81.0 (0.004)) 59.7 (1.74) 64.4 (0.94) 66.3 (0.44) .9 (0.88) 78.1 (0.50) 88.7 (0.56) 9.0 (0.97) 98.3 (0.78) 104.3 (1.20):
55 < 65 78.8 (0.0041) 59.0 (0.84) 63.0 (0.92) 65.4 (0.30) 69.4 (0.31) 76.8 (0.57) 84.8 (0.44) 89.8 (0.47) 93.7 (0.77) 101.4 (0.69)
65 < 75 74.8 (0.0051) 53.5 (0.79) 57.8 (0.58) 60.4 (0.80) 65.2 (0.66) 73.2 (0.50) 81.7 (0.56) 86.9 (0.66) 90.5 (0.81) | 96.0 (.as)!
18 < 35 16.4 (0.0025) 57.4 (0.31) 60.2 (0.37) 62.3 (0.45) 66.1 (0.31) 73.8 (0.42) 82.6 (0.52) 87.9 (0.83) 92.6 (0.54) 5.6 ll.lﬂ)l
35 < 55 80.9 (0.0028) 59.3 (1.34) 64.2 (0.63) 66.4 (0.4)) 71.0 (0.45) 78.5 (0.32) 88.0 (0.5)) 93.8 (0.42) 98.0 (0.66) : 103.8 (1.00) '
59 < 715 77.2 (0.0032) 6.5 (0.81) 60.4 (0.63) 63.7 (0.68) 67.5 (0.58) 75.6 (0.40) 83.8 (0.50) 88.9 (0.42) 92.4 (0.58) 99.4 (1.17)
18 < 75 718.1 (0.0016) $7.7 (0.32) 61.2 (0.23) 64.0 (0.30) 67.8 (0.30) 75.9 (0.24) 84.6 (0.28) 90.4 (0.38) 94.7 (0.54) 101.7 (0.56)
L---..-- - ----‘-.----..-J CUNASCEECERSSUCERBUEKCEGESESss -.--.--ﬂ----SJ EEPEESrSOEOSGiSNBeTRNRNGEESDS - RMERARESEDEUSRCENSREEG.
s.e.: eotandard error




TABLE 2-2,

BODY WEIGHT OF FEMALE ADULTS IN KILOGRAMS

Percentile (s.e.)

Mean [
Age (s.e.) 5 10 15 23 50 75 85 90 95
18 < 25 60.6 (0.0032) 45.6 (0.62) 48.1 (0.33) 49.6 (0.35) 52.2 (0.29) 57.1 (0.48) 64,1 (0.54) 69.6 (0.83) 4.2 (0.76) 82.1 (1.39)
25 < 35 64,2 (0.0037) 46.4 (0.55) 48.7 (0.35) 50.2 (0.40) 53.2 (0.47) 59.9 (0.32) 68.7 (1.00) 77.3 (1.57) 83.2 (1.31) 92.7 (2.17)
35 < 45 67.1 (0.0043) 48.4 (0.66) 51.0 (0.53) $2.3 (0.66) 55.9 (0.53) 62.4 (0.45) 72.9 (0.87) 80.8 (1.00) 86.7 (1.12) 97.8 (1.94)
45 < 55 67.9 (0.0044) 47.3 (0.62) 50.2 (0.60) 52.5 (0.61) 56.2 (0.73) 64.4 (0.80) 74.8 (0.91) 81.5 (0.99) 86.5 (1.64) 95.0 (2.78)
5% < 65 67.9 (0.0045) 47.6 (0.87) 50.2 (0.79) 53.3 (0.39) 5% .5 (0.59) 64.46 (0.47) 74.5 (0.62) 81.3 (0.51) 86.4 (0.71) 94.1 (2.53)
65 < 15 66.6 (0.0048) 46,2 (0.84) 49.8 (0.59) 52,3 (0.52) 56.3 (0.50) 63.8 (0.50) 72.8 (0.99) 719.1 (0.94) 83.6 (0.53) 90.3 (0.90)
18 ¢ 35 62.6 (0,0025) 46.1 (0.38) 48.4 (0.23) 49.9 (0.27) 52.7 (0.24) 58,1 (0.23) 66.6 (0.64) 713.6 (1.07) 18.9 (1.07) 88.0 (1.32)
35 < 55 67.5 (0,0031) 47.8 (0.69) 50.6 (0.39) 52.4 (0.36) 56.0 (0.31) 63.3 (0.44) 73.8 (0.59) 8t.1 (0.85) 86.6 (1.01) 96.7 (1.78)
5% < 715 67.3 (0.0033) 47.) (0.69) 50.0 (0.44) 52.9 (0.49) 56 .4 (0.39) 65.2 (0.30) 73.8 (0.4)3) 80.5 (0.6)3) BS.1 (0.94) 91.9 (1.83)
18 < 75 65.4 (0.0017) 46.8 (0.33) 49.3 (0.20) $1.2 (0.20) 54.4 (0.20) 61.5 (0.23) Ti.1 (0.48) 78.3 (0.53) 83.4 (0.55) 92.3 (1.23)

s.e.:

standard error




—

s.0.:

standard error

TABLE 2-3. BODY WEIGHT OF MALE CHILDREN IN KILOGRAMS
jeesessesyosscinanesensnsreaneas [ ——— assssmawa asmssssnsoson
1
: Percentile (s.¢.)

Mean
Age (o.e.) b) 10 15 25 50 75 83 90 93
<1 9.3 (0.0015%) 7.3 (0.35) 7.6 (0.03) 7.9 (0.25) 8.4 (0.27) 9.2 (0.16) 10.0 (0.09) | 10.3 (0.21) | 10.8 (0.14) 11.3 (0.13)
| 1 <2 11.7 (0.0013) 9.4 (0.08) 9.8 (0.13) 10.0 (0.09) | 10.6 (0.09) 11.5 (0.12) 12.4 (0.10) 12.9 (0.22) | 13.4 (0.25) 14.3 (0.16)
2<) 13.4 (0.0014) 10.9 (0.06) 11.3 (0.07) 11.6 (0.13) ]| 12.3 (0.42) | 13.4 (0.07) 14.3 (0.08) | 14.9 (0.22) | 15.4 (0.38) 16.2 (0.24)
Jch 15.5 (0.0016) 12.7 (0.15) 13.3 (0.13) | 13.6 (0.13) | 14.) (0.09) 15.3 (0.10) 16.5 (0.34) 17,1 (0.15) | 17.7 (0.31) 18.8 (0.60)
4 <5 17.6 (0.0020) 14.0 (0.23) | 14.9 (0.22) { 15.3 (0.07) | 15.9 (0.12) | 17.4 (0.10) 18.8 (0.07) 19.7 (0.24) | 20.3 (0.40) 21.6 (0.68)
5 <6 19.7 (0.002)) 16.0 (0.28) 16.7 (0.09) 17.0 (0.10) 17.7 (0.08) 19.3 (0.12) 21.1 (0.19%) 22.2 (0.16) 23.4 (0.19) 24.7 (0.32)
1 6 <7 22.8 (0.0030) 17.8 (0.68) 18.9 (0.47) 19.6 (0.52) | 20.2 (0.19) 21.9 (0.10) | 24.0 (0.06) | 26.2 (2,02) | 27.8 (1.85) 36.0 (2.18)
R 8 24.9 (0.0030) 19.2 (0.18) 20.3 (0.89) 21.1 (0.12) 22,0 (0.46) 24.4 (0.30) 26.5 (0.68) 27.9 (0.29) 29.5 (1.94) 33.4 (1.46)
8¢9 28.0 (0.0046) 20.4 (0.77) | 22,6 (0.48) | 23.4 (0.68) | 24.3 (0.67) ] 27.3 (0.69) | 29.6 (0.36) | 32.8 (1.87) | 35.4 (1.84) 38.0 (2.31)
9 <10 | 30.7 (0.0048) 23.5 (1.30) 25.3 (0.27) 25.7 (0.48) 26.6 (0.74) 29.7 (0.88) 32.6 (0.64) 34.1 (2.57) 38.3 (1.38) 42,2 (1.83)
10 < 11 36.2 (0.0056) 26.9 (0.88) 27.9 (0.31) 29.4 (0.27) 31.3 (0.84) 34.5 (0.44) 39.1 (1.46) 43.2 (i.48) 45.8 (1.97) 52;7 (4.35)
11 <12 | 39.7 (0.0073) 26.8 (0.84) 26.8 (0.73) | 31.5 (0.57) | 33.2 (0.25) | 36.4 (1.42) | 45.2 (1.99) 50.3 (2.18) | 34.4 (3.91) 59.7 (2.62) .
12 < 13 | 44.1 (0.0078) 30.5 (0.69) 32.1 (0.97) 35.4 (1.94) 37.3 (1.33) 42.1 (1.44) 48.8 (0.86) 52.2 (3.47) 56.5 (5.28) 67.3 (2.48)
13 < 14 | 49.5 (0.0090) 34.4 (0.70) 36.2 (0.40) 37.7 (0.57) 39.3 (1.00) 47.7 (1.07) 56.4 (1.63) 59.6 (1.50) 64.1 (4.45) 0.9 (3.09)
14 < 15 56.4 (0.0071) 39.9 (1.95) 43,1 (2.35) 46.3 (1.79) 49.3 (0.80) 55.5 (0.99) 62.7 (1.47) 64.7 (1.10) 68.7 (1.72) 71.9 (3.33)
15 < 16 | 61.2 (0.0078) 46.0 (1.02) | 48.7 (0.54) 50.3 (1.39) 54.3 (0.60) 60.2 (0.80) 65.4 (1.10) { 68.6 (0.68) 71.8 (3.69) 80.3 (6.70)
16 < 17 { 66.5 (0.0084) 52.2 (2.33) 53.9 (0.40) 55.0 (0.39) 57.8 (0.53) 631.6 (0.58) 11.7 (3.37) 17.7 (2.33) 81.2 (3.68) 91.1 (7.27)
17 <18 | 66.7 (0.0077) 50.4 (0.43) 53.1 (0.80) 54.6 (1.718) 58.8 (0.71) 65.7 (0.67) 72.2 (0.67) 76.5 (4.02) 82.3 (1.22) 87.9 (1.31)
<3 11.9 (0.0016) 8.4 (0.21) 9.1 (0.19) 9.6 (0.17) 10.3 (0.15) 11.8 (0.10) 13.3 (0.05) 14.1 (0.13) 14.4 (0.11) 15.2 (0.12)
J <o 17.6 (0.0014) 13.5 (0.08) 14.2 (0.12) 14.6 (0.08) 15.4 (0.08) 17.2 (0.16) 19.2 (0.07) 20.4 (0.14) 21.3 (0.22) 23.0 (0.40)
;. 6 <9 25.3 (0.0023) 18.8 (0.21) 20.0 (0.29) 20.5 (0.26) 21.8 (0.27) 24.3 (0.23) 27.7 (0.57) 29.4 (0.70) 31.3 (1.40) 34.7 (0.718)
l 9 <12 | 35.7 (0.0038) 25.6 (0.33) 26.4 (0.15) 27.7 (0.18) | .29.5 (0.58) 33.5 (0.35) 39.2 (1.02) 43.8 (1.36) 47.2 (2.58) 54.5 (1.97)
12 <15 | s0.5 (0.0051) 34.0 (0.52) 36.6 (0.65) 38.3 (0.43) 40.8 (0.99) 49.1 (0,41) 57.7 (1.31) | 62.9 (1.24) | 65.8 (2,18) 70.9 (2.27)
15 < 18 | 64.9 (0.0047) 48.9 (0.50) S1.4 (0.32) 53.9 (0.77) 57.0 (0.62) | 63.1 (0.85) 70.2 (1.30) | 74.8 (0.55) | 80.3 (1.33) 88.0 (2.53)
SR S - cmm— crccusncerradesssancanscsndsnupn P J—




TABLE 2-4, BODY WEIGHT OF FEMALE CHILDREN IN KILOGRAMS

r--=-=............ - - srause —— - - - S ———
Percentile (s.e.)
Hean
Age (s.e.) 5 10 15 25 50 15 85 90 95
K1 8.6 (0.0015) 6.5 (0.20) 1.0 (0.24) 7.2 (0.08) 7.7 (0.13) 8.5 (0.09) 9.2 {(0.12) 9.6 (0.29) 9.9 (0.27) 10.4 (0.23)
1 <2 10.7 (0,0011) 8.7 (0.09) 9.0 (0.13) 9.2 (0.07) 9.7 (0.25) 10.5 (0.08) 11,5 (0:17) 12.1 (0,18) 12.5 (0.16) 13.3 (0.26)
2<3 12.8 (0,0013) 10.4 (0.24) 16.9 (0.15) | 11.4 (0.39) 11.8 (0.10) 12.6 (0.03) 13.7 (0.07) 14.3 (0.12) 16.7 (0.12) 15.5 (0.27)
I <4 14.8 (0.0017) 11.6 (0.07) | 12.0 (0.35) 12.7 (0.18) IJ;J (0.10) 14.6 (0.15) 16.0 (0.15) 16.9 (0.25) 17.4 (0.20) 18.1 (0.32)
4 ¢S 16.8 (0.0020) 13.6 (0.08) 14.2 (0.11) 14 .4 (0.13) 15.1 (0.08) 16.4 (0.27) 18.3 (0.18) 19.2 (0.10) 19.9 (0.73) 21,1 (0.17)
i 5 <6 19.4 (0.0026) 15.1 (0.12) 15.9 (0,27} 16.6 (0.31) 17.1 (0.12) 18.8 (0.17) 20.7 (0.80) 22.5 (0.66) 24,2 (1.21) 2.1 (1.19)
! 6 <7 21,9 (0.0031) 16:3 (0.48) 17.5 (0.17) 18.3 (0.43) 19.0 (0.27) 21.0 (0.83) 23.7 (0.34) 26.0 (1.22) 27.7 (0.89) 29.2 (0.56)
L7 <8 24,6 (0.0039) 18.8 (0.87) 19.4 (0.20) 19.7 (0.18) 21.3 (0.10) 23.5 (0.43) 26.4 (0.53) 28.7 (0.97) 30.0 (0.76) 33.5 (2.07)
8 <9 27.5 (0.0045) 21.1 (0.56) 22.3 (0.62) 23.1 (0.48) 24.1 (0.54) 27.3 (0.81) 29.6 (1.11) 30.8 (0.86) 32.5 (0.83) 36.1 (1.89)
~ i 9 <10 | 31.7 (0.0059) 22.8 (0.31) 24.9 k0.61) 25.6 (0.36) 26.9 (0.39) 29,6 (0.49) 33.2 (0.548) 37.0 (3.34) aJ,l (2.93) 47.9 (3.91)
10 < 11 35.7 (0.0062) 25.6 (0.26) | 27.0 (2.34) 28.9 (0.37) 30.3 (1.464) | 34.3 (0.80) | 39.2 (0.80) | 43.6 (0.44) | 45.4 (1.01) 48.8 (1.17)
11 <12 | 41.4 (0,0078) 29.5 (1.80) 30.3 (0.26) 31.3 (0.42) 33.7 (1.29) 40.0 (1,78) | 45.3 (0.42) 50.8 (1.57) 53.0 (2,94) 59.9 (0.35)!
12 < 13 | 46.1 (0.0078) 31.2 (1.06) 34.3 (1.32) 36.3 (1.00) 38.7 (0.73) 45.2 (2.01) 51.6 (2.20) 57.7 (3.46) 60.2 (1.78) 63.4 (2.67)
13 < 14 50.9 (0.0091) 35.3 (1.37) 37.5 (2.63) 29.8 (0.87) 43.8 (0.81) 48.6 (0.96) 55.6 (1.19) 61.9 (2.4)) 66.3 (3.62) 73.6 (8.7])!
14 < 15 | 54.3 (0.0076) 39.9 (0.68) | 41.7 (1.95) 43.6 (0.67) 46.8 (1.46) 52.8 (0.51) | 60.1 (0.89) | 64.6 (2.85) | 672.4 (0.3)) 73.8 3.1))
15 < 16 55.0 (0.0065) 4).2 (1.26) | 44.9 (0.55) 46.4 (0.45) | 48.1 (0.27) 53.9 (0.77) 59.5% (0.63) 62.0 (0.89) 64.8 (2,26) 71.6 (2.91)
16 < 17 57.8 (0.0068) 44,1 (2.98) | 472.2 (1.25) | 48.6 (0.96) 51.1 (0.62) $5.3 (0.51) | 61.1 (3.,319) 67.4 (2.39) 713.2 (2.03) 17.7 (6.85) .
17 < 18 59.6 (0.0082) 45.3 (2.43) | 48.8 (1.36) 50.3 (1.03) 51.9 (1.44) 56.3 (1.08) 63.6 (1.60) | 69.2 (2,35) 71.5 (1.13) 79.7 (5.28)
< 3 i1.2 (0,0011) 7.1 (0.09) 8.5 (0.12) 8.9 (0.09) 9.6 (0.22) 11.1 (0,08) 12.6 (0.05) 13.4 (0.07) 13.7 (0.09) 14.5 (0.12)
J <o 17.1 (0.0015) 12.6 (0.13) 13.4 (0.12) 14,0 (0.25) 14.8 (0.30) 16.6 (0.11) 18.8 (0.15) 20.1 (0.16) 21.0 (0.24) 2).0 (0.98)
6 <9 24.6 (0.0024) 17.7 (0.19) 18.9 (0.29) 19.4 (0.14) 20.9 (0.66) 23.7 (0.15) 27.5 (0.37) 29.1 (0.52) 30.3 (0.23) 33.1 (l.]ﬁ)'
9 <12 | 36.2 (0.0043) 25.1 {0.35) 26.1 (0.17) 27.5 (0.62) 29.4 (0.33) 33.7 (0.58) 41.4 (1.59) 45.3 (0.37) | 48.6 (1.48) 56.0 (5.61)
12 < 15 | 50.7 (0.0049) 34.9 (0.58) | 37.4 (0.94) | 39.5 (0.36) | 43.0 (0.17) } 49.3 (0.58) } S6.4 (1.40) | 60.8 (1,79) ] 65.9 (2.69) 70.9 (4.50)'
15 < 18 | 57.4 (0.0042) 44,1 (0.46) | 46.6 (0.42) | 48.0 (0.29) 50,8 (0.52) | 55.5 (0.58) | 61.6 (0.87) | 66.3 (1.54) 70.3 (1.66) 76.4 (1.57)'

s.¢.: ostandard error
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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 fol lowed 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 conmsidered only direct coating, triangulation, and
surface integration as direct measurements.

The coating methods comsist of coating either the whole body or
specific regions with a substance of known or measured area. In some
instances the pieces of coating were placed on cross-section paper and
the area measured by counting the squares covered. In others, the areas
of the pieces of coating were calculated by weighing the coating or
weighing duplicates cut 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); Rastner (1912); DuBois and DuBois (1915);
Sawyer, Stone, and DuBois (1916); Warnmer (1923); Boyd (1928); Stevenson
(1928); and Takeya (1929).}

Triangulation consists of marking the area of the body into
geometric figures then calculating the figure areas from their linear
dimi'nsions, 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 bod,, subdivided them into regular geometric figures, and
measured the dimensions with a8 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 dome much anymore. Gehan
and George, in a 1970 article, cite only 3 studies since 1935 where SA
vas directly measured.2 Consequently, existing direct measurement data
are limited and somewhat old.

Geometric Approximations—-

Body SA is estimated using geometric methods by assuming the parts
of the body resemble geometric solids, them 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
vere made for the rest of the body.1

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

Recently, Popendorf (1976)3 and Haycock, et. al. (1978)% 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.d Most formulae for estimating SA
relate height to weight. The first such equation was derived by Meeh
and can be expressed by:

SA = KwW2/3
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where SA is surface area in square meters, W is weight in kilograms, and
K is a constant.? While the Meeh equation has been criticized because
the specific gravities of human bodies are not equal and because the
surface area per unit volume differs for individuals with different body
builds, it gives a reasonably good estimate of SA.

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

a a
SA =a, H1 w2

where SA is surface area in square meters, H is height in centimeters,
and W is weight in kilograms. The values of ap (0.007182), aj (0.725),
and a2 (0.425) were estimated from a sample of only 9 individuals for
which SA was directly measured. Boyd stated in her comprehensive 1935
study that the DuBois and DuBois formula was used more extensively than
any other for estimating surface area.d 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 Ge%§y Scientific Tables (1981) are based on the DuBois and
DuBois formula. In addition, a computerized literature search con-
ducted for this report identified several articles written in the last
10 years in which the DuBois and DuBois formula was used to estimate
body SA.

Boyd developed new constants for the DuBois and DuBois model based
on 231 direct measurements of body SA she found in her review of the
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; a; = 0.500; and ag = 0.4838.1 Boyd also developed a formula
based on weight alone, but this is inferior to the one based on height
and veight. 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 dates for some Japanese and Chinese individuals,
and some individuals with unusual body types. The wmethods used to
measure these subjects were: coating (163 cases), surface integration
(222 cases), and triangulation (16 cases).2

A least-squares method was used to identify the values of the
constants. The value of the constants chosen are those which minimize
the sum of the squared percentage errors of the predicted values of SA.
This approach, rather than minimizing the sum of squared absolute error,
was used because the importance of an error of 0.1 square meter depends
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on the SA of the individual. Using the least-squares method on the 40l
observations summarized in Boyd, they obtained the following estimates
of the constants: ay = 0.02350, a) = 0.42246, and a2 = 0.51456. Hence,
their equation for predicting SA is:

SA = 0.02350 HO.42246 y0.51456
or in logarithmic form:
1n SA = -3,75080 + 0.42246 1o H + 0.51456 In W

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

When the natural logarithms of the measured surface areas are
plotted against the natural logarithms of the surface predicted by the
equation, the observed surface areas are symmetrically distributed
around a line of perfect fit with only a few large percentage
deviations. Only 5 individuals differed from the measured value by 25
percent or more, and because each of the 5 weighed less than 13 pounds
the amount of difference was small. Eighteen estimates differed from
measurements by 15-24 percent. Of these, 12 weighed less than 15
pounds, one was overwveight (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 discoun:ed.h

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 ag aj) ag
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
> 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 22 for an
18-year-old at the 97th percentile. The authors concluded that there is
no advantage in using separate values of ag, a] and a2 by age interval.?

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 az 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 estimatiny SA from 34 body measurements for 81
individuals. Their study included newborn infants (10 cases), infants
(12 cases), children (40 cases), and adult members of the medical and
secretarial staffs of 2 hospitals (19 cases). The subjects all had
grossly normal body structure but the sample included individuals of
widely varying physique ranging from thin to obese. Black, Hispanic,
and Caucasian children were included in their sample.®

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: ag = 0.024265, aj = 0.3964, and az =
0.5378. The result is this equation for estimating surface area:

SA = 0.024265 H0.3964 y0.5378

expressed logarithmically as:
In SA = 1n 0.024265 + 0.3964 In H + 0.5378 1ln W.

The coefficients for this equation agree remarkably with those obtsined
by Gehan and George for 40l 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 measuremcnts (Boyd; Gehan and George) and geometric
estimates (Haycock, et. al.) larger than DuBois and DuBois used, these
authors have obtained parameters for the DuBois and DuBois model which
are different than those originally postulated by DuBois and DuBois.
The DuBois and DuBois model can be written

In SA = In ag + 8] ln H + a3 1ln W.

The values for ap, a), and az 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

g —— — — — ———— —— —

Author Number of

(year) persons ag al a2

DuBois and 9 0.007184 0.725 0.425
DuBois (1916)

Boyd (1935) 231 0.01787 0.500 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 vere Haycock, et. al. unavare of the others” work, they used an
entirely different set of subjects and used geometric estimates of SA
rather than direct measurements. Because the Gehan and George formula
is based on the largest number of direct measurements (401), theirs
should be the one of choice for estimating SA.

Nomograms

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

Surface Area of Body Parts

Several investigatore 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 newbornm 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, and
another female child at five differen: 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 months. 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.l

DuBois and DuBois reported the SA of various budy parts for four
adult males and one adult female. Sawyer, Stone, and DuBois reported
body part SA for a 29-month female, a 12-year, l10-month male, an 18-year
male, a8 2l-year, 6~month male, and a 26-year female. Both research
teams measured SA for head, trunk, arms, hand, thighs, legs, and feet.

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

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

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

folloving:9

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

° the percentage of total SA of the lower extremities, such as
thighs, increases with age; and
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TABLE 3-3. PERCENTAGE OF TOTAL BODY SURFACE AREA OF PARTS BY SEX AND AGE OF JAPANESE SUBJECTS

LLLL

L)

Age O |1 2 |3 |a-s Je-9 |ro-m| 12-14 | 1s5-17 18-20 | 20-a0 | > so
Sex M/F IN/F |M/F IM/F |M/F [M/P M/F ] F N F M ] M F
Part n 12 | 18 | 13 |12 [12 |12 | 16| 9 [1w |10 |10 [ 9 16 |12 |11 |12
1 Heir 8.9} 9.0 8.6 | 8.6 7.5 6.5 | 5.8 4.8] 4.8 4.3]4.6]4.3]4.7] 4.0}4.5]4.0]4.6
2 Forehead 1.4 1.3 1.2] 0.9 0.9]0.7 | 0.7]0.8{0.7] 0.6]0.6|/0.6|0.6]0.7]0.7[0.6]0.6
3 Face 3.9 3.7 | 3.5 | 3.6 2.9 | 3.8 | 3.3] 23] 2.2] 2.2{2.0]| 2.0 2.1] 2.0] 2.2] 2.1 | 21
4 Eer 1.0 1.0} 0.9 0.8 | 0.7 0.5 0.5} 0.5]0.4]0.5]|0.6}/0.5|0.5|0.6]0.6
S Neck 3.3 ) 3.2 3.2} 2.6 | 3.0 | 2.0 | 2.5| 2.8] 2.5| 2.7 ) 2.4] 2.7 ] 2.4] 2.6] 2.5] 2.6 | 2.1
6 Upper Front Trunk 8.2 |14.0 |14.6 | 6.6 J12.7 J10.9 | 11.3fnofizaafin.s hu.9) 7.8 | 7.6) 6.2] 7.4 135 fise
7 Lower Front Trunk 6.5 6.4 5.7]15.0] 6.6] 5.1
8 Upper Back Trunk 8.8 [11.6 |12.2 | 8.8 {11.6 {13:1 | rn.afr0.7f10.3frn.8 ] 9.0 |8.7] 9.8] e.sfz.s hiz.2
9 Lower Back Trunk 3.6 3.1 2.8)12.5] 2.8] 3.4
10 Hip 9.5| 7.9 ] 8.2 | 8.2 9.3 8.9 s.7010.1{10.3]10.2]9.9]7.9]9.1[ 9.8] 9.6|8.8]8.9
Il Upper Ara 6.9 6.9 7.5y 7.8l 2220 | 10|73 7.6]8.0]8.a]|8.0]8.1]8.4]7.9]7.9]8.0
12 Lover Arm s.7| 5.8 s.6)5.9)5.9|6.a] 6.009.2/6.006.6]6.3]6.3]6.0]5.5]5.7]6.4]5.9
13 Hand s.2| 6] s.0ofs.aa|s.sfs.2| soalsalsafs.alaa]s.o]se]s.afsafs.efs.s
14 Thigh 1.1 [11.8 [12.0 [12.8 [12.6 [14.2 | 14.9]14.6 [16.6{14.8 1.3 J1s.6 hr.9fra.e 17.1 fis.2 |is.2
{5 Leg 9.5 (10.3 [10.8 [11.7 [12.5 [13.6 | 14.6{14.6 13.4[13.9 2.8 [13.7 i3.1{13.4f12.8{12.7 13.0
16 Foot 6.6 7.5 6.7 7.6 | 7.6 7.6 8.0l8.4]7.9]7.8)7.0]7.6]6.8]7.3]71.0]2.4]12.2
i

n: pnueber of subjects




. the differences in percentages of different body regioms
between sexes become significant after adolescence, the thigh
having a higher percentage in the femsle.

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

Linear and Geometric Methods--

Two methods have been used extensively to estimate the surface area
of body parts: linear methods and geometric methods. Linear methods
are based on actual measurement data, and generally involve multiplying
8 linear dimension of a body part (length, circumference, etc.) by a
constant which is derived from previous direct measurements. Geometric
methods divide the body into parts which are assigned a simple geometric
shape, e.g., a forearm is treated 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.

Lirear 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 &
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 8 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
so!ids to calculate the SA of the geometric solid most closely related
to the body part. The results were reported as a percentage of total SA
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 (SPS)10 software package to generate
equations that calculate SA as a function of height and weight. These
equations were then used to calculate SA distributions of the U.S.
population with NHANES II height and weight data using the computer
program QNTLS.1l (See Appendix A for & description of this program.)
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TABLE 3-4.

POPENDORF'S COMPARISON OF HIS ANATOMIC MODEL WITH THREE

EARLIER METHODS FOR ESTIMATING, THE PERCENTAGE OF SKIN

|
L

AREA (WITH ASSUMPTION OF 1.9 nz TOTAL AREA)3
L] =
Popendorf’'s
Wiedenfeld Berkow Cylinder Anatonic
Body Part (1902)* (193112 model (1973)13 | model (1976)3
Bead 4.8 9.7° 5.7
6
Neck 2.1 1.1 1,2
Upper Arms 10 7.0 9.7
13.5
forearms 7.4 6.7
9.8¢
Hands
4.2 4.5 6.9
Fiagers 3.3
Shoulder 6.8
Chest 27 384 8.0
30.8
Back 8.0
Bips 9.1
5 17
Thighs 20.9 18.0
Calves 12.5 12.7 13.5
17.4¢
Peet 7.4 6.3 6.6
8 As referenced in Berkow (1931).12
b Cylinder model of Parker et al. (1973) assumes & cylindrical head.l3
€ Apparently, hands vere included in forearms sod feet were included in
calves.
4 The relative proportions of the Berkov model compare favorably with other

: mod2ls if the percentage attributed to the trusk is reduced by one-half.

18




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
adults used by Gehan and George were reanalyzed using SPS to obtain this
standard error. These data are presented in Appendix B in Table B-l.

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

8 a
SA{ = agWj IHi Ze;

or in logarithmic form:
lIn (SA); = 1n ag + ajln Wi + azln Hj + In ej

wvhere SA is surface area in meters squared, W is weight in kilograms, H
is height in centimeters, ap, a}, a2 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 fol lowing parameter
estimates (and their standard errors) were obtained:

ag = -3.73 (0.18), ay) = 0.517 (0.022), a3 = 0.417 (0.054).

The model is then:
0.0239 W0.517 y0.417
or in logarithmic form:
ln SA = -3.73 + 0.517 ln W + 0.417 la H

with a standard error about the regression of 0.00374. This model ex~-
plains more than 99 percent of the total variatiom 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 (>18 years)., Direct measurements of SA of
various body parts assembled by Boyd1 and Van Graanl4 are presented in
Appendix B. (Table B-2 tabulates measurements of adults and Table B-3
presents children’s data.) The data for adults were used to develop
equations for estimating body part SA from height and weight.
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Insufficient data for children, however, precluded the development of
equations to estimate their body part SA.

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

peck. Only data reflecting similar demarcation between parts were used
in the snalyses.

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 1n 2

Three regressions were run on each body part for which there were data
available: observations on females; observations on males; and the
pooled observations. For each body part an F-test was conducted to test
whether two different regression models (male and female) were
necessary. When indicated by the F-test, we rejected the null
bypothesis that there was no difference between the two regressions
(i.e., that the data should be pooled), and have listed the two equa-
tions. The equations are summarized in Table 3~5, with the number of
observations upon which they are based (n), the coefficient of determi-
nation (R2), the stundard error about the regression (s.e), and the p-
vulue for the hypothesis that R? = 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 dats 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 1l height and weight data using
QNTLS are presented in Table 3-6 for adult males and Table 3-7 for adult
females. Percentile estimates presented in these tables that exceed the
minimum or maximum SA measurements upon which the regression equatioans
vere 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

EQUATION FOR,SURFACE AREA )
BODY PART (a®) P R s.e. a
{Bead
Female 0.0256 w0-124 g0-189 | g.01 | 0.302 | 0.00678 | s7
Male 0.0692 w0339 g=0.0950 | 4.6; | 0,222 | 0.0202 32
Trunk
Fenale 0.188  w0-647 g-0.304 | 4 001 | 0.877 | 0.00%567 | 57
Male 0.0240 w0-808 g=0.0131 | 4 59y | g.804 | 0.0118 | 32
Upper Extremities
Fezale 0.0288 w0:341 g0-175 1 0 001 | 0.526 | 0.00833 | 57
Male 0.00329 w0-466 g0.526 f g 00y | 0.821 | 0.0101 | 48
Aras
Female 0.00223 w0-201 40.748 0.01 | 0.731 | 0.00996 | 13
Male 0.00111 w0-616 g0.561 0.001 | 0.892 | 0.0177 32
Upper Arms
Male 8.70  w0-741 g-l.40 | 5 95 | g.576 | 0.0387 6
Forearus
Male 0.326 w0-858 g=0.8%5 | 5,05 | 0.897 { 0.0207 6
Hands
Temale 0.0131 w0-412 g0.0274 1§ 44 | 5447 |0.0172 | 124/
Male 0.0257 w0-373 g=0-218 | g 003 | 0.575 | 0.0187 32
Lover Extremities®’ 0.00286 wO0-438 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°-629 g0-37% | 5. 001 | 0.739 | 0.0149 | 45
Lover Legs 0.000276 w0-416 g0.973 0.001 | 0.727 | 0.0149 45
Yeet 0.000618 ¥0-372 g%725 | o.001 | 0.651 | 0.0147 45

W: weight in kilograms
: beight in ceatimeters
5: level of significance
Ré: coefficient of determination
s.e.: standard error sbout the regression
a: ousber of observations

8/ One observation for a female wvhose body veight'exceedbd the 95 percentile wvas
oot used.

Y/ Although two separate regressions wvere marginally indicated by the P tzest,
pooling was done for consistency wvith individual components of lover extremities.
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TABLE 3-6. SURFACE AREA OF ADULT MALES IN SQUARE METERS
Percentile
fody Part 5 10 15 25 50 75 8S 90 95 s.e.
Total 1.66 1.72 1.76 1.82 1.% 2.07 2.14 2.20 2.28 0.00374
Head 0.119 | o0.121 { o0.123 | o.125 | o0.130 | 0.135 0.138 | 0.140 0.143 | 0.0202
Trunk?/ 0.591 | 0.622 | o0.643 | o0.674 | 0.739 | o.807 0.851 | 0.883 0.935* | o.o118
Upper
Extremities 0.321 | 0.332 | o0.3¢0 | o0.350 | 0.372 | 0.395 0.408 | 0.418 0.432* | 0.00101
Arms 0.241 | 0.252 | 0.259 | o0.270 | 0.291 | o0.314* | 0.328" | 0.339* 0.354* | 0.0038?
Forearms 0.106 | O0.t11 { 0.115 | 0.121 | O0.131 | 0.144* | o0.151* | 0.157" 0.166* | 0.0207
Hande 0.085 | o0.088 | 0.090 | 0.093 | o0.099 | o.10% 0.109 | 0.112 0.117* | 0.0187
Lower .
Extremities 0.653 | o0.676 | 0.692 | o0.715 | o.761 | o.810 0.838 | 0.858 0.888% | 0.00633
Lega 0.539 | 0.561 | 0.576 | 0.597 | o0.640 | o0.686" | 0.714* | 0.734* 0.762* | 0.0130
Thighs 0.318 0.331 0.34} 0.354 0.382 0.411* 0.429* | 0.443" 0.463" | 0.0149
Lover Legs | 0.218 | 0.226 [ 0.232 | 0.240 | 0.256 | 0.272 0.282 | 0.288 0.299* { 0.0149
Feet 0.114 | o0.118 | o0.120 | o0.124 | o0.131 | o0.138 0.142 | 0.145 0.149 | 0.0147

8/ Trunk includes neck.

s.c,: standard error for the 5 - 95 percentile of each body part

*: These percentile estimates exceed the maximum measured values upon
vhich the equations are based.
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TABLE 3-7. SURFACE ARZA OF ADULT FEMALES IN SQUARE METERS
Percentile
Body Part s 10 15 25 30 15 85 90 95 s.e.
Total 1.45 1.49 1.53 1.58 1.69 1.82 1.91 1.98 2.09 0.00374
Head 0.106 | 0.107 | o0.108 | o0.109 | o0.111 | 0.113 0.114 | 0.115 0.117 | 0.00678
Trunk?/ 0.490 | 0.507 | o0.518 | 0.538 | 0.579 | 0.636 0.677 | 0.704 0.752 | 0.00567
Upper
Extremities 0.260 | 0.265 | 0.269 | 0.2764 | o0.287 | 0.301 0.311 | o0.318 0.329 | 0.00833
Arms 0.210 { 0.216 | 0.217 | 0,221 | 0.230 | 0.238* | 0.243* | 0.247* 0.253* | 0.0099
Hands 0.0730| 0.0746| 0.0757| 0.0777| o0.0817| 0.868" | 0.0903*| 0.0927* | 0.0966"| 0.0172
Lower
Extremities 0.564 | 0.582 | 0.595 | 0.615 | 0.657 | 0.704 0.736 | 0.157 0.796 | 0.00633
Legs 0.460 | 0.477 | o0.488 | 0.507 | 0.546 | 0,592 0.623 | 0.645 0.683* | 0.0130
Thighs 6.271 | 0.281 | 0.289 { 0.300 { 0.326 { 0.357 0.379 | 0.39% 0.421* | 0.0149
Lover Legs | 0.186 | 0.192 | ©0.197 | 0.206 | o0.218 | 0.233 0.243 | 0.249 0.261 | 0.0149
Feet 0.100 | o.103 | 0.105 | 0.108 | 0.116 | O.121 0.126 |0.129 0.134 | 0.0147

8/ Trunk includes neck,

s.e.: standard error for the 5 — 95 percentile of each body part

*: These percentile estimates exceed the maximum messured values upon

which the equations are based.




TABLE 3-8. SURFACE AREA BY BODY PART FOR ADULTS IN SQUARE METERS

Males Females
Body Part Mean (s.d.) Min - Max n Mean (s.d.) Min - Max u
Head 0.118 (0.0160) 0.090 - 0.161 132 0.110 (0,00625) 0.0953 - 0.127 %7
Trunk 0.569 (0.104) 0.306 - 0.893 32 0.542 (0.0712) 0.437 - 0.367 57
Upper
Extremities 0.319 (0.0461) 0.169 - 0.429 48 0.276 (0.0241) 0.215 - 0.333 37
Ataus 0.228 (0.0374) 0.109 -~ 0.292 32 0.210 (0.0129) 0.193 - 0.235 13
Upper Arus  [0.143 (0.0143) 0.122 - 0.15 6 - - -
Yorearus 0.114 (0.0127) 0.0945 -~ 0.136 6 - - -
Hands 0.0840 (0.0127) 0.0596 ~ 0.113 32 § 0.0746 (0.00510) 0.0639 - 0,0824 12
Lover o i
Extremities 0.636 (0.0994) 0.283 - 0.868 48 | 0.626 (0.0675) 0.492 -~ 0.809 %7
Legs 0.505 (0.088S) 0.22: - 0.65 32 i 0.488 (0.0515) 0.523 -0.58 13
Thighs 0.198 (0.147) 0.128 - 0.403 132 i 0.295 (0.0333) 0.258 - 0.360 13
Lover Legs [0.207 (0.0379) 0.093 - 0.296 132 0.196 (0.0240) 0.165 - 0.229 13
Feet 0.112 (0.0177) 0.061! - 0.1% 32 0.9975 (0.00903) 0.0834 - 0.115 13
s.d.: etaodard deviation

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

Males Females
Body Part Mean (s.d.) Mio - Max n Mean (s.d.) Min - Max
Bead 7.8 (1.0) 6.1 - 10.6 32 7.1 (0.8) 5.6 - 8.1
Truak 35.9 (2.1) 30.5 - 41.6 32 | 3.8 (1.9) 32.8 - 41.7
Upper
Extremities 18.8 (1.1) 16.6 - 21.0 48 | 17.9 (0.9) 15.6 - 19.9 S7
Aros 14.1 (0.9) 12.5 - 15.5 32 | 14.0 (0.6) 12,4 - 14,8 13
Upper Arms 7.4 (0.5) 6.7 - 8.1 6 - - -
Forearms 5.9 (0.3) 5.4 - 6.3 6 - - -
Hands 5.2 (0.5) 4.6 -7,0 32 5.1 (0.3) 4,4 - 5.6 12
Lover
Extremities 37.5 (1.9)  33.3 -41.2 48 | 40.3 (1.6) 36.0 - 43.2 S7
Legs 31.2 (1.6) 26.1 - 33.4 32 | 32.4 (1.6) 29.8 -35.3 1
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 - 16.9 13
Peet 7.0 (0.5 6.0 ~ 7.9 32 6.5 (0.3) 6.0 - 7.0 13

s.d.: standard devistion

n: oumber of observations
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“

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

Children

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

. be assumed that the errors associated with the exogenous variables
(height and weight) are independent of that associated with the model;
there are insufficient data to determine the relationship between these
errors.

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

hge (yrs.)?/ ) 10 15 25 50 15 85 90 95
1¢3 0.527 | 0.544 | 0.552 | 0.569 | 0.603 | 0.629 | 0.643 | 0.661 0.682
3¢4 0.585 | 0.606 | 0.620 | ©0.636 | 0.664 | 0.700 | 0.719 | 0.729 0.764
&< 0.633 | 0.658 | 0.673 | 0.689 | 0.731 | 0.771 | 0.79% | 0.809 0.845
s¢s 0.692 | 0.721 | 0.732 | 0.746 | 0.793 | 0.840 | 0.864 | 0.895 0.918
6 <7 0.757 | o0.788 | 0.809 | 0.821 | o0.866 | ©0.915 | 0.957 | 1.01 1.06
7¢8 0.79% | 0.832 | 0.848 | 0.877 | 0.93 | ©0.993 | 1.01 | 1.06 1.11
8 <9 0.83% | 0.897 | ©0.914 | o0.932 | 1.00 | 1.06 12 1.7 1.2
9 <10 0.932 | o0.966 | ©0.988 | 1.00 | 1.07 | 1.13 1.16 | 1.25 1.29
10 < 11 1.00 | 1.06 | 1.06 | 1.10 | 1.8 | 1.28 1.35 | 1.00 1.48
1 <12 1.00 | 1.06 | 1.2 | 1.6 | 1.23 | 1.40 1.67 | 1.53 1.60
12 < 13 1.1 | 13 | 120 | 125 | 1.3 | 1.7 1.52 | 1.62 1.76
13 < 14 1.20 | 1.2 | 1.27 | 1.30 | 1.47 | 1.62 1.67 | 1.75 1.81
14 <15 193 | 199 | 145 | 1t | o161 | 1.7 178 | 1.8 1.9
15 < 16 1.45 | 1.49 | 1.52 | 1.60 | 1.70 | 1.79 1.86 11,90 2.02
16 < 17 1.5 | 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 | 1.91 1.96 | 2.03 2.09
<6 0.616 | 0.636 | 0.649 | 0.673 | 0.728 | 0.785 | 0.817 |o0.842 0.876
<9 0.787 | o0.814 | 0.83 | 0.866 | 0.931 | 1.01 1.05  |1.09 1.14
<12 0.972 | 1.00 | 1.02 | 1.07 | 1.6 | 1.28 1.36 {1.62 1.52

12 < 15 109 | 1.2 | 1.27 | 132 | 1.49 | 1.66 1.73 (1.7 1.85
15 < 18 1.50 | 1.55 | 1.59 | 1.65 | 1.75 | 1.86 1.9 |2.01 2.11

&/ Lack of height measurements for childrem < 2 years in NHANES II precluded calculation of surface

areas for this age g-oup.
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TABLE 3~11. TOTAL BODY SURFACE AREA OF FEMALE CHILDREN IN SQUARE METERS

Percentile
Age (yrs.)¥ s 10 15 28 50 e 85 90 95
2¢3 0.516 | 0.532 | o0.544 | 0.557 | 0.579 | o0.610 | 0.623 | 0.637 0.653
3¢ 0.555 ° 0.570 | 0.589 { 0.607 | 0.645 | 0.688 | 0.707 | 0.721 0.737
4<s 0.627 © 0.639 | 0.649 | 0.666 | 0.706 | 0.758 | 0.777 | 0.79 0.820
5¢6 0.675 | 0.700 | 0.714 | 0.735 | 0.779 | 0.830 | 0.870 | 0.302 0.952
6 ¢ 0.723 | 0.748 | 0.770 | 0.791 | 0.843 | 0.914 | 0.%61 | 0.989 1.03
7¢8 0.792 | 0.808 | 0.819 | o0.854 | 0.917 | 0.977 | 1.02 | 1.06 1.13
8<9 0.863 | 0.888 | 0.913 | 0.932 | 1.00 | 1.05 1.08 | 1.11 1.18
9 <19 0.897 | 0.948 | o0.969 | 1.00 | 1.06 | 1.14 122 {1.31 1.6
10 < 11 0.981 |“1.01 | 1.08 | 1.0 | 1.7 | 1.29 136 1.3 1.43
1 <12 1.06 | 1.09 | 1.2 | t.16 | 1.30 | 1.60 1.50 | 1.56 1.62
12 < 13 13 | 1.9 | 126 | 1,27 | 160 | 1m1 1.62 | 1.66 1.70
19 < 14 1.20 | 1.28 | 132 | 1.38 | 1.8 | 1.59 167 195 | 186
14 <15 131 | 136 | 139 | 145 | 1.55 | 1.66 176 [ 1.76 1.88
15 < 16 138 | 142 | 1.3 | 167 | 157 | 167 172 |1.7 1.83
16 < 17 1.40 1,46 1.48 1.53 1.60 1.69 1.79 1.84 1.81
17 < 18 1.42 1,49 1.51 1.56 1.63 1.73 1.80 1.84 1.94
1 <6 0.585 0.610 0.630 0.654 0.711 0.770 0.808 0.831 0.879
6 <9 0.7% | 0.790 | o0.806 | 0.84s | 0.919 | 1.00 1.06  |1.07 1.13
9 <12 0.957 | 0.990 | 1.03 | 1.06 | 1.16 | 1.31 138 |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 1.60 | 166 | 1.7 | 1.5t | 180 | 1.70 176 |1.82 1.92

8/ Lack of height measurements for children < 2 years in NHANES II precluded calculation of surface
areas for this age group.
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* TABLE 3-12, PERCENTAGE OF TOTAL BODY SURFACE AREA BY PART FOR CHILDREN
r Percent of Total
n Head Trunk Arme Hands Legs Feet
Age M:F Mesn Min - Max Mean Min - Max Hean Hin ~ Max Mean Min - Max Mean Min - Max Hean Mio - Max
<1 2:0 | 18.2 18.2 -~ 18.) 35.7 34.8 - 36.6 13.7 12.6 -~ 15.1 5.3 5.21 - 5.39 | 20.6 18.2 - 22.9 6.54 6.49 - 6.59
1 <2 1:1 16.5 16.5 - 16.5 35.5 34.5 - 36.6 13.0 12.8 ~ 13.1 5.68 5.57 - 5.78 | 23.1 22,1 - 24.0 6.27 5.84 - 6.70
B - .
2<¢3 1:0 | 14.2 38.5 11.8 5.30 2.2 7.07
3 <4 0:5 | 13.6 13.3 - 14.0 1.9 29.9 - 32.8 14.4 14.2 - 14,7 6.07 5.83 -6.32 ] 26.8 26.0 - 28.6 7.21 6.80 - 7.88
4 <5 1:3 1 13.8 12,1 - 15.3 31.5 30.5 - 32.% 14.0 13.0 - 15.5 $5.70 5.15-6.62] 27.8 26.0 - 29.3 7.29 6.91 - 8.10
i 5 <6
6 <1 1:0 | 13.1 35.1 13.1 4.7 27.1 6.90
- - -
7 <8 W
i 8 <9
9 <10} 0:2 | 12,0 11.6 -~ 12.5 34.12 33.4 - 349 12.3 11.7 -12.8 5.30 5.15 - $.44 | 28.7 8.5 - 28.8 7.58 7.38 - 1.7
10 < 11
= —— ———
11 < 12
..................... c——— - R
12 < 13 1:0 8.74 34.7 13.7 5.39 30.5 7.0
13 < 14 1:0 9.97 3. 12.1 5.11 32.0 8.02
14 < lSW
- s -
15 < 16
rlﬁ <7 1:0 7.96 327 131 5.68 33.6 6.93
17 <18 | 1:0 7.58 31.7 17.5 5.1 30.8 7.28

number of subjects
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SECTION &4

VENTILATION RATES

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

PULMONARY VENTILATION

Background

Pulmonary ventilation is tle mass movement of gas in ancd out of the
lungs.l The volumes of inhaled .nd exhaled air usually are not exactly
equal; the volume of inspired o) ygen 1s typically larger than the volume
of expired carbon dioxide. Pulrsonary ventilation is generally regre-
sented by the minute volume (Ve:, the volume of gas expired in liters
per minute at BTPS (gas volume at norrm:al 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.2 '

Minute volume is usually measured accurately with a water-filled
spirometer. 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.2 These types
of gpirometric measurements of Ve have been reported by various clinmical
studies since the early 1930's. Today, the accuracy of this instrumen-
tation is considered to be very good, and experts in the field of
pulmonary science still regard the results of these early studies to be
valid determinations of lung volume measurements.

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

all of them are applicable only to the estimation of minute ventilation
at rest,

Resting ventilation is directly related to the resting metabolic
rate. With exercise, minute vclume 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, wmore
gradual iocresse. 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

32




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 3.66S (s.d. = 0,525) 36
44M 4,378 + 0.2363W - 0.037A (s.d. = 1.37) 15

22M 2.94S (range: 2.56S ~ 3.98S) 15

19M 3.718 (s.d. = 1.065) 25

16M =0.37 + 4.02S (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.d. = 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

50F 3.67 + 0.094W - 0.02A (s.d. = 1.52) 15

13F 2.835 (range: 2.09S - 3.98S) 15

10F 3.48 (s.d. = 0.35) 15

5=7 8M 8.12S (range: 6.25S - B8.758) 42
8-13 10M 6.685 (range: 5.408 - 8.128) 42
9-15 40M ~48.3 + 0.73A (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 4.51S (range: 3.358 - 5.338) 42
16-19 124 3.97S (range: 3.16S - 4.89S) 42
16-34 178 3.6 (r = 0.35) 18
17F 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 4.218 (range: 3.57S - 4.728) 42
48-57 9M 4.04S (range: 2.95S - 5.08S) 42
50-69 19M 3.95 (s.d. = 0.458) 18
50-79 13F 3.48 (s.d. = 0.4S) 18
59-71 8M 3.77S (range: 3.43S - 4.70S) 42
73-76 3M 3.988 (range 3.398 - 4.828) 42
Infants 1IM/F -0.1531 + 0.3W (r = 0.84) 38

*6e for maximal values; A = age in months

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

standard deviation
surface area (@)
weight (kg)

height (m§

age (yrs)

correlation coefficient
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exercise ceases, there is an abrupt decrease in ventilation, fol lowed by
a nore gradual decline to pre-exercise values.

The ventilatory response to a given intensity of work is ucually
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 betveen 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 anaerobic
metabolites in the blood.d

With increasing age, the resting metabolic rate, and thus resting
ventilation, tend to decrease slightly. Minute volume in older indi-
viduals responds to the increasing metabolic demands of exercise in a
manner similar to younger persons; however, the older person has a
higher ventilatory response at ¢ given subtmaximal metabolic demand, an
earlier onset of anaerobic metabolism with associated earlier hyperventi-
lation, and a reduction in maximal ventilation. In addition, both the
time required to reach a steady~state level of minute ventilation at the
onset of exercise and the time to return to resting levels fol lowing a
period of moderate to severe exercise increase with age.3

Ventilation is also influenced by physical comditioning. At rest,
athletes often have a slowver and deeper pattern of respiration than more
sedentary persons. In exercise, the trained individual demonstrates a
lover minute volume required fcr a giver work load, indicating an
improvement ir the efficiency of ventilation, and & higher maximal
minute ventilation that can be achieved during strenuous exertion.’

The majority of the population typically breathes through the nose,
sbifting to oromasal breathing during conversation, singing, il lness
with nasal corgestion, or exercise. With exercise, most individuals
shift from nas.:l 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 distributions 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, vhich 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

 Smam—
——

Normal Breathers "Mouth" Breathers
Nasal Mouth Nasal Mouth
Ventilation volume volume volume volume
rate (1/min) (1/min) (1/min) (1/wmin) (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
3s* 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 st which normal breathers switch from nasal only breathing to
oronasal breathing.

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

Measurements of minute ventilation at various activity levels were
compiled for each age-sex group. The activity levels at which the
measurements were taken were categorized as light, moderate, or heavy
according to criteria recently developed by the Envirommental Criteria
and Asgessment 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.d Activity level categories for the other age-sex groups were
extrapolated from the criteria for male adults on the basis of body
veightl0 by oultiplying 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 ranmges (in kilogram-meters per minute)
for each age-sex group are listed in Table 4-4,
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TABLE 4-3, ESTIMATED MINUTE VENTILATIOR ASSOCIATED WITH ACTIVITY LEVEL FOR AVERAGE MALE ADULT9

Level of work watts kg-n/xin? 1/min Representative activities

Light 25 150 13 Level walking at 2 mph; washing clothes

Light 50 300 19 Level walking at 3 mph; bowling; scrubbing floors

Light 15 450 25 Dancing; pushing wheelbarrow with 15-kg 1load;
simple construction; stacking firewood

Moderate 100 600 30 Easy cycling; pushing wheelbarrow with 75-kg

: load; using sledgehammer

Moderate 125 750 35 Climbing stairs; playing tennis; digging with
spade

Moderate 150 900 40 Cycling at 13 mph; walking on snow; digging
trenches

Heavy 175 1050 55 Cross—country skiing; rock climbing; stair

Heavy 200 1200 63 climbing with load; playing squash and handball;

Very heavy 225 1350 72 chopping with axe

Very heavy 250 1500 85 Level running at 10 mph; competitive cycling

Severe 300 1800 100+ Competitive long distance running; cross-country
skiing

. ——————— ————— - e

Skg-m/min = work performed each minute to move a mass of 1} kg through a vertical distance of 1 m against the
force of gravity.




TABLE 4.4. ACTIVITY PATTERN CATEGORIES BY AGE AND SEX

L 2313 232 2 343422 2 2 2 3 43 232 2 223 223t 1323 23 22 22 2 342 23 4323 2 + 2 3 3t 3 7 F* 1 2 ¥ 3 1§ £ ¥

AGE SEX WEIGHT ACTIVITY RANGES
(yrs) (kg) (kg-w/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 > 182

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 < 88 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 > 312

M 35.30 < 150 150 - 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 F 53.68 < 228 228 -~ 455 > 455

M 56.71 < 240 240 -~ 481 > 481

16 F 55.89 < 237 237 - 474 > 414

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 - 584 > 584

Adults F 64.12 < 272 272 - 544 > 544
Adults M 70.75 < 300 300 - 600 > 600
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Most of the available minute ventilation measurements are 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. 1In 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
ugsed. One study gave activity level in terms of oxygen uptake; oxygen
uptake was converted to kilogram-meters per minute2 acd 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 8 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 wire 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 refresentative only of the available individual measurements.
For a few groups, the mears reported by some authors fall below the
wminimum 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 also
presented separately to il lustrate population variability at a specific
activity level. It should be noted that, in most cases, the reported Ve
values are not representative of the entire activity level range; all of

the measurements in the heavy activity level category are maximal minute
volumes,

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

4.5.

n min max  mean

8 5.0 - 7.0 6.5
10 5.2 - 8.) 1.1
56 4.1 - 16.1% 15.4
56 7.2 - 16.3* ]5.4

5 1.2 - 15.4 9.9
16 3.1 - 15.4 8.9
53 3.1 - 15.6% 14.9
77 3.1 -21.8 14,2

] 6.2

8 3.1 -126.8 11.1
50 15.2
50 15.6

12 5.8 - 9.0

-4
.
w

595 4.20% - 11.66 5.7

456 2.3 -~ 18.8* 12.2

n: number of observations
#: mean value

16

20

20

30

535

MINUTE VENTILATION RANGES BY AGE, SEX, AND ACTIVITY LEVEL

VENTILATION RANGFS

(liters/minute)

LIGHT
min max  wean
5.0 - 32 13.9
5.2 - 35 17.2

3.} - 24.9% 16.4

786  4.20% - 29.4 8.1

2.3 - 27.6% 131.8

-

HODERATE
win max
28,0 -~ 43

41 -~ 68
19.6 - 46.)
18.5 -~ 46.1
18.5 ~- 46.)
16,4 - 4B.4
1.6 - 137.1
24,7 - 55
27.8 - 46.3
40 - 63
20,7*% - 34.2*
14.46 - 78,0

53.4

33.1
26.5
34.1
30.3
32.8
28.1
39.7
26.8
39.3

48.6

26.5

40.9

| REFERENCE |

| |

| !
| HEAVY ( |
[ n wmin nex mean | |
| | el
| | !
| | 14,19,20,
| 122,28,38,47}
| i |
| | |
| { |
| i l
t 2 3200 32.5 32.3 | 16 l
I & 39.3 43.3 41,2 | 16 t
i 3 3.0 35.0 32.8 | 16 (
I 3 309 42.6 31.5 | 16 ]
| 2 35.9 38.9 37.4 | 16 !
I 3 35.5 43,5 40.3 | 16,42 |
1 3 48.2 St.4  49.6 | 16 |
1 2 44.1 $ss.8  50.0 | 16 |
) 4 Sl.2 67.6 57.6 | 16 I
I 3 59.3 62.2 60.7 ! 16 |
| 27 55.8 6.4 50.9 | 16,52 |
I 7 59.5 75.2  65.7 | 16 |
I 21 46.2 7M. 604 | 16,52 |
1 6 63.9 4.6 170.5 | 16,42 |
I 71 497 80.9 63.5 | 16 1
I 9 47.6¢ 771.5  65.5 | 16 |
| 31 65.5 79.9¢ 71.8 | 16,44,52 |
! 9 S8.1 - 8,72 67.7 | 16,44 |
I 1 67.6 102.6 B87.7 | 16,44 |
) 38 21.8 105.0 57.9 | 16,44 |}
| 5 80.7 100.7 88.9 | 16,44 |
1 16 42.2 121 86.9 | 16,42,44 |
I 6 68.4 97.1 87.1 | 16,48 |
| 6 48.4 140.3 110.5 | 16,48 |
I 8 73.6 119.1 93,9 | 16 |
I 3 79.6 132.2 102.5 | 16 |
1 2 91.9 95.3 93.6 | 16 {
I 3 89.4 139.3 107.7 | 16,42 |
i { (
I 9 99.7 143 120.9 1 16,62 |
l N !
1201 23.4% - 114.8  47.9 11,16,18,23,)
| 130,33,34,40}
1267 34.6 183.4 80.0 | 16,18,25, |
| 126,29,30,45}
| 146 ,48,49,501




ACTIVITY PATTERNS

Activity pattern data may be used in conjunction with mirute 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 microenviromments. Such
de-ailed information is desirable if the ambient concentratior 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, medium, and high). These
values were derived from data contained in the activity pattern data
files developed by SRI for EPA"s Office of Air Quality Planning and
Standards and represent averages for both sexes and all age groups.
The three activity levels are roughly equivalent to the activity
categorization used for minute ventilation.

TABLE 4-6. ACTIVITY PATTERN DATA AGGREGATED FOR THREE
MICROENVIRUNMENTS BY ACTIVITY LEVEL!]

Average percent of Average hours

time in each in each
wicroenviromment 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
Outdoors Medium 2.69 .65
High .48 .12
Total 7.38 1.77
In Low 7.16 1.72
transportation Medium .19 .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,

wvhich presents in its entirety a document describing activity patterns
for 56 population subgroups.l2 This document is a supplement to a
report oo the application of the NAAQS (National Ambient Air Quality
Standard) Exposure Model to carbon monoxide. Hourly assignments to
locations, microenvirooments, and activity levels are presented for each
population subgroup.l2
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GLOSSARY

correlation analysis - shows the 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 +] indicates a perfect positive
correlation, -1 indicates a perfect negative correlation.
When r is close to 0, there is no linear relatiomship.

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

F statistic - this is calculated to test the strength of the
statistical relationship »etweun the dependent and independent
variables, and is equal to the ratio of the explained varianmce to
the unexplained variance. When F is large a strong statistical
relationship is expected. The F statistic is used in concert
vith 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 502 of the values in that sample fall. ’

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

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

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

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

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

standard error (s.e.) =
of estimated coefficients: provides a measure of the despersion
of the estimates about their means. Associated with
samples. ,
of the regression: measures the dispersion of the error term
associated with the line.

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

James Rochon and William D. Kalsbeek
University of North Carolina

1. INTRODDCYIOB

Practitioners have generally been avare of the
geed to provide measures of precision to qualify
estimates forthcoming from multi-stage sample
survey data. While tbe methodology bas been known
for some time, it is only within the last ten
years that softvare has become availadle to per-
form these computations. The expressioms for
descriptive measures, such as means, distridu~
tions, and totals asre relatively straightforwvard;
yet, it is s curious fact that nooe of the "major”
statistical softwvare vendors (e.g., SAS, BMDP,
BPSS, etc.) support routimes to perform these
calculations. The expressions for complex non-
linear statistics, such as covariances and corre-
lations, take on sn added dimension of mathemati-
cal and computational difficulty. A4s s result,
there is a cbronic need for computer softvare to

provide peasures of precision for both linear and

pon-linear stastistics.

In this paper, we descridbe 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 application
of the familiar "jackkaifing" method of variance
estimation. It is considered here in the special
case where there sre tvo (and only two) primary
ssmpling units (PSU's) per primary stratum This
approach capitalizes on variation observed betveen
the two PSU"s in every stratum, scross all strata
in the design. This variability is used to impute
the varisnce of any populstion statistic of inter-
est. A more formal discussion of the method is
provided below.

S8oftvare had been written to calculate esti~
mates for nine different sample survey statistics,
plus their standard errors. These include ot
only lisear statistics, such ss means, distribu~
tions, and totals, but also more complex mon-
linesar measures including covariances, correla-
tions, and the slope and intercept from & simple
(veighted) linear regression. As well, tvo fuac~
tions related to the cumulative distribution func~
tion can be estimated using this softwvare package.
A description of the macros and an example of
their use are provided in this discussion.

2. BMCXCROUXD

Theoretically, at least, several techaigques are
available to estimate standard errors from multi-
stage sample surveys. Yollowing naturally froms
classical experimental design considerations, per-
haps the most straightforvard of these is to in-
corporate replication directly into the design of
the survey. The central idea is to select s
reasonasbly large sumber of subsamples,
independently of each other, and to form an esti-
mate of the population statistic of interest from
each subsample. An unbissed estimate of the
population statistic is then the simple average of
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the replicate-specific estimates; the variance is
s function of the squared deviations of the repli-
cate-specific estimates from the overall estimste.
Hovever, as described in Kish & Frankel (1970), »
large number of replicates may be impractical for
sulti-stage sample surveys.

Cochran (1977, ch. 11) offers three alternative
strategies for cslculsting varisaces, especislly
for mon-lioear measures. 1In the Taylor series
expansion, the parameter to be estimsted may de
expressed as & function of tbe population totals
of certain variables. The Taylor series expansion
of the parameter is considered, retaining only the
linear components. This techoique has been widely
applied, and several software packages are avail-
able using this approsch. Most fsmiliar to SAS
users, perhaps, is PROC SESUDAAR (Shah, 1981).
Estinates of means, distridbutions, and totals,
both for the entire population and vithin domains
msy be requested.

Vhile the linearized Taylor series expansion
nay be perfectly satisfactory for these population
statistics, one encounters crippling mathemstical
difficulties for more complex statistics. Is
particular, derivation of the first-order partial
derivatives proves mathematically intractable for
some non-linear measures, such as partial correla-
tion and multiple correlation coefficients.
Balsenced Repeated Replicate (BRR) offers an alter—
native approsch for these situstions. A "half-
ssmple” is formed by selecting one of the two
PSU's in each stratum, scross all strata in the
design. From this half sample, an estimate 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 poe-
sible half-samples whose elements are orthogonal
with respect to the strata.

The major shortcoming of this spproasch is the
construction of the balanced balf-samples them-
selves. Depending upos the number of strata, the
balsnce property of the replicates may be in jeop-
szdy. Possibly for these reasons, software to
implement this strategy is rasther scarse, although
tvo Years ago, & set of macros was presented
before this foruam (Lago, 1981) for the case of
lioesr and non-linesar messures.

The third alternative is called tbe Jackknife
Repeated Replicate (JRR) approach (Prankel, 1971).
It wes motivated by jackknife estimation pro-
cedures and the BRR technique described above. In
the general jackknife procedure, s sample of inde-
pendent observations is partitioned into a mumber
of subgroups. Bach subgroup is systematically
deleted, and the bebsvior of the resulting
paraneter estimate is considered. In this
particular application, it is the stratum-PSU
cells which form a natural partition of the
sample. The technique is more formally described
below.

Prankel (1971) and Xish & Prankel (1974)
present empirical evidence concerning the bahavior
of these three variance estimatioz techaiques.
Overall, all three methods gave reasonable results




for several statistics, for example, wmeans,
regression coefficients, and correlstion co-
efficients, There wvere relatively small biases,
sod the "studentized" estimates of various populae-
tion measures conformed reasonably wvell with per-
centage points of the appropriate t-distribution.
When judged against several criteria, none of the
methods was felt to be consistently better or
vorse. Kish & Fraokel (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 io implementing the strstegy. Tbe Jackknife
Repested Replicate approach svoids many of these
pitfalls, vhile producing satisfactory variance
estimates.

3. SIATISTICAL THRORY

The Jackknife Repeated Replicate technique vas
originally described in Frankel (1971). We sup-
pose that ve have an epsem, multi-stage sample
survey design vbere the population has been parti-
tioned into B primary strata. Within each strat-
um, two (aad oaly two) primary ssmpling units bave
been selected with equal probability. This does
not preclude those designs with more than tvo
PSU"s per stratum, bovever, those PSU"s would need
to be collapsed and combined into two opposing
groups in an unbissed manper.

Ve let § denote the entire semple, and let S(2)
denote sn estimate of the population statistic, 2Z,
of interest from the entire sample. The jack-
knifed replicate arising from the h~th stratus,
Jp, is that replicate formed by removing from S
those observations in PSU #1 in the b-th stratum,
and, by wvay 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 obeer~
vations in the first PSU, and doubling the weights
of those observations in the second PSU; the
weights of observations in the remaining strats
are pot disturbed. The estimate of the population
statistic derived from this replicate is denoted
by Jp(Z). 8imilarly, the complementary jackkmifed
replicate, Cp, in the h=th stratum is formed by
teversing the roles of the two PSU"s in that
stratum - weights corresponding to observations in
the second PSU are set to sero, wbile those in the
first PSU are doubled. The estimate arising from
the complementary jackknifed replicate is denoted
by €p(2), for b=1,2,...,8. This pair of repli-
cated samples is formed for each stratum in the
design. The Jackknifed Repested Replicate vari-
ance estimate is defined as:

Var(s(2)] = (0.5) X {I J(2)-8(2) )2 (.1
b { | ch(z)-s(z)lz}

vhere the finite populstios correction factor has

been ignored. ([This corresponds to equation

(4.26) in Prankel (1971).]
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By wvay of illustration, consider the example of
estimating the total of some characteristic, ssy
X, of the population, for example, the total
expenditure on bospitslization in the State of
North Carolina. Letting the subscript k represent
s composite of all subsequent stages in the design
beyoud the stratum-PSU level, we use xp,x to
represent the value of X realized from the k~th
observationsl unit in the b-th stratum and the a~
th PSU. Corresponding to this sample unit is the
usual sample weight, wpax, i.e., the inverse of
the probability of selection for that sample vait.
Ve define the notation,

(vx)p, = ; ¥hak ZXbak (3.2)
that is, the sum of the weighted z-values
sggregated to the (h,a)-th stratumPSU level. The
overall estimste of the populastion total is given
by:
S(X) e (wx).. = 33 (wady, 3.3)
b s

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

From the above description, the estimate of the
populstion total erising from the jackknifed
replicate in the b-th stracum is computed as:

3 (v

Jh(x) L 2

gt & o Ofvx)u + 2(wx)y2
or, Jp(X) = (wx).. « [ (wx)p2 = (wx)y; ]
or, Jn(X) = (wvx).. ¢+ [ (ax)y (3.4)
vbere (Ax)y represents the difference in the
veighted sum of X, aggregated to the stratun~PSU
level, between the two PSU"s in the b-th stratum,
for h=1,2,...,B. It can similarly be shown that
for the complementary jackknifed replicste iz the
bh~th stratum,

Ch(X) - (“)ao - (Az)h (Jo’)
for he=l,2,..,8. Thus, the JRR variance estinmate
of tbhe populstion totsl would be foupd by an
application of (3.3), (3.4), and (3.5) in
expression (3.1).

Expasnding the example, we let the variable, ¥,
denote the total lengths of stay in hospitals in
North Cerolins, snd suppose that we are interested
in the ratio, R, of total exzpenditure on
hospitalization to totasl length of stay, i.e., the
aversge per diem cost of hospitalization. The
population estimate of this measure is seen to be:

8(R) ® (wx).. / (wy).. (3.6)

vhere the jnterpretation of (vy).. follovs ip an

anslogous smanoer to that of (wx).. above. A
lictle reflection vill reveal that
Jp(R) = [ (wx).. + (ax)p ]
I [ (vy)e. ¢ (ay)p ] (3.7)
and,
Cu(R) = [ (wvx).. = (ax)y ]
/1 (eydeo = (ay)y ] (3.8)




Agsin, the JRR estimate of the varismce of R is
found by an application of (3.6), (3.7), snd (3.8)
io expression (3.1).

More formally, let the population statistic of
ioterest, Z, be expressed as a fuanction of ¢
population totals, i.e., Z = g(2;,22,.00,27). Ve
let 8(2) = gl5(21),5(22),...,5(2¢)] be a comsis-
tent estimator of the population parameter, vhere
$(Zy) = (wzy).. is an unbissed estimate of the k-
th population total, for k=1,2,...,x. The esti-
mated total for the k-th component arising from
the jackknifed replicate in the h=th stratum is
given by Jp(Zy) = (wgydee + (azy)py where (wzy)..
sod (azy)y are defined in su analogous fasbion to
(3.3) and (3.4). The corresponding estimate of
the population statistic is Jp(2) = glIp(2)),
In(22) yeeey Jpl2g)]l.  Bimilarly, the eastimated
total for the k-th component srising from the
complementary replicate in the b-th stratum is
defined by Cp(Zy) = (wayde= (a2y)y, with the
corresponding estimate of the population statistic
computed as Cp(Z) = glCy(21), Cp(22)0ees, CplZg)].
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 wvariaoce.

As 8 final example, ve consider a wore complex
son-linear statistic: the slope from & simple
(veighted) linear regression. Letting the vari-
able, Y, denote the dependent variadle, asnd the
variable, X, denote the independent variable, it
can be shown that the slope is & function of r=5
population totals: §(Z)) = (wx.. , 8(22) = (wx?)
ee s 8(23) = (wyleo , 8(24) = (wxyle., and 8(Zg) =
(vw)ee . Pinally, the function relating these
population totals to the parameter of interest is

given by:

g[5(21),...,8(25)] =
8(24) - 8(23) s(z3) / s(zs)

8(25) - [s(21)12 / 8(2s)

4.0 DESCRIPTION OF THRE SOFTUARE

Al ovmRVIEG

Tvelve different components have been writtem
to provide escimstes, sad their standard errors,
for a variety of sample survey statistics using
the JRR aspprosch. The resder is referred to
Table | for a summary of these components and
their respective uses.

Considering the linear statistics, first, there
are three macros available to provide simple
descriptive statistics, namely, the estimated
means (_MEANS), distributions (_DISTRBK), and
totals (_TOTALS) of one of more specified
varisbles. These macros estimate overall
population weasures; howvever, a couplementary set
of three macros is alsc available to compile the
corresponding statistics wvithin the levels of ome
or more subpopulations (e.g., Sex, Race, Religion,
etc.). These are labelled _SUBMEAN, _SUBDIST, and

_SUBTOTIS respectively. Io sddition, the macro
_RATIO is available to cslculate an estimate of
the generalized ratio of two specified variadles
within one or more domain varisbles. Thus, there
aTe seven macros to calculate estimates of simple
linear statistics.

OUTINE RARAMETER
MEARS sse The means of one or
more variables.

DISTREN ... The distributions of
one or more variables.

~J0TALS ... The totals of one or
more variables.

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

_SUBDIST ... The distridbutions of
one or more variables
within one or more
domains.

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

_RATIO oes The ratio of two varisbles
within one or more domains.

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

_COVMAT ... The lowver triangle of the
covarisnce matrix smoag
one or more varisbles.

~LINREG ..., The slope and intercept from
8 simple linear regression.

QNTLS soo The quantiles of the dis-
tribution of & variable.

~CDF eeo The values of tbe CDF
function of s varisble.

IABLY 1: Listing of the JRR Routines and the

Parsmeters They Estimate

Tor the non~linesar measures, the following
statistics plus their stasndard errors msy be
computed using this softvare. Civen a set of
veriables, either the correlation matrix
(_CORREIN) or the covarispce matrix (_COVMAT) may
be computed. In the latter case, the lower
triangle plus the diagonal elements of the matrix
are calculated and reported, while for the former
weasure, only the lover triangle of the matrix is
computed. Both matrices are printed one column st
a time. A macro is also available to estimate the
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slope and intercept from s simple (weighted)
linear regression (_LINREG) of & dependent
variable on an independent variable.

The last two macros sre related to cumulative
distribution function of s specified variable, say
X. Civen a value, p, for 0 <p <1, the quantile,
Q, is that value of X such that Pr{X < Q] = p;
this term interchangeably vith the term
"percentile” Thus the macro (_QNTLS) takes s set
of p’s and estimates the correspouding quantiles
and their standard errors of the distridbution of
X. 7Yor example, it may be of interest to estimate
the 951 "percentile™ of cholesterol levels smong
adult males over the asge of 43.

The macro _CDF performs the complementary
operation. That is, given a set of X-values, this
®8cro estimates the correspooding vslues of the
cumulative distribution function and their
standard errors. Yor exzample, it may be of
interest to estimate st what percentiles in the
distridution of a standardized test certain scores
fall. It is perhaps these last tvo macros vhich
drav into focus the vide range of applications
open to the JRR approach.

4.2 FROCRAWONC CONSIDERATIONS

All statistical computation is performed using
PROC MATRIX code. Some preliminary results,
preparatory to the actual cslculations, are
performed using PROC FREQ., The results themselves
sre OUTPUT to s dataset, and are reported using
PROC PRINT. While this dataset is DELETEd as the
final step in each macro to conserve core, this
could easily be modified in order to save, and to
uese in subsequent steps, the results of these
calculationas.

As has become standard procedure for SAS 79
macros, informatioun is passed to the programs by
specifying a series of "parameter™ macros prior to
invoking the desired routine. Each of the tvelve
macros have parameters which are peculiar to
themselves, bhovever, there are four “global”
macros which must be pre-specified for all twvelve
components. These declare the _DATASET wvherein
the dats reside; as wvell as those varisbles on the
dataset which identify the primary _STRATUM and
primary sampling unit (_PSU) vithin stratum, and
the sample wveight {_WCT) for any observation.

With regard to missing values, the philosophy
of these macros is to use as much information as
possible. Thus, for example, the missing value
patterns for one variable will not interfere with
the computations for sny otbher 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. If the user desires “case-
wise™ deletion, this should be dome explicitly in
the dats step beforeband.

No sttempt is made to compensate for missing
values in the computatioms. Chapman (1976)
discusses several techaiques for controlling mot
only for missing sample units, but also for item
nop-response. Cox (1980) describes, and
Iacchionne (1982) implements s strategy to perform
one such imputation procedure. Tbe practitiomer

may vish to make these changes prior to performing
suy dats analysis.

Finally, very little error~checking bas been
incorporated into the routines themselves. Since
the method is dependent upon observations being
svailable for both PSU's in any stratum, each
macro prints a waroing message if one of the PSU"s
is empty for any stratum. However, parsmeter
macros describing the numbers of levels, their
values, and their labels for domain variables, for
exanple, are not verified. Errors in these
parameters msy cause sisleading, or even entirely
erroneous results, or leave the user at the mercy
of PROC MATRIX error messages.

4.3 EXAMPLX

In this section, an example of the JRR variance
estimstion routines is presented. To motivate the
discussion, we consider data arising from the
National Assessment of Educationsl]l Progress
(NAEP). WNAEP is an on-going research effort
sponsored by the U.S. Office of Educatioan,
designed to chsrt the progress of successive
coborts of students in a wide range of academic
subjects. The educational attaimments of 9-year-
olds, l3-~yesr-olds, and 17-year-olds in ten
different lesrning aress ranging froa reading,
writing and mathematics, to art, literature and
citizenship are evaluated., Different areas are
sssessed every year; howvever, all areas are
periodically re-evalusted to gauge changes in
educational schievement. In this discussion, ve
consider & subset of that data arising from the
1976 sssesement of mathematical skills among 17-
year—old students (Jooes, gt sl, 1982). 8ioce the
goal at 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 publisbed material.

There are four questions which sttempted to
measure the student”s underlying attitudes towvards
sathematics (MATEATTA - MATHATID). PFor example,
one question suggests that: "I would like to be
called on in Math class more often”, Each
statement is rated on a 1-5 scale, where a higher
value indicates stronger agreement vith the issue.
In this analysis, the mean values of these scales
are generated withio the levels of tvo domaia

“wvariables, namely, SEX and RACE.

Pigure 1 depicts the code to derive these
results. In addition to the four "global” macros
described above, other parameter macros are
defined to pass information to the routipe, The
aumber of varisbles and the names of the variables
whose means are desired are specified in _NVARS
and _VARS respectively. Tbe variables wbose
levels define the subpopulations sre specified in
DOMAINS. TFor esch domain varisble, _DLEVELS
indicates bov many values (i.e., "levels™) it
assumes, while the distinct values themselves are
detailed in _DVALUZS; optionally, _DLABIZLS is
available to provide a descriptive label for each
subpopulation. There must be an obvious
correspondence in the information provided across
these four macros.
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CATA DENO;
SBT SASbS.IABP*K!!PiBATﬂl!?A BATBATTB
BATHATTC BATHATID STE_I1D PSUMIT
BAZPEGTY);
BACRO _DATASET DEBC p
BACRQ _STRATUR STR_ID ]
BACRO _PSU PSURIT 3
8ACRO _WNGT BALKRGIY ]
SACRO _HEVASS 1) 3
SACRO _VARS MATHATTA == BATHATID 3
AACRO _DOBAINS BRACEZ SII 1
BACRO _DLEVELS 2 2 £
BACRO TDVALUES 15 2 4
BACRO _DLABELS WHITE® °BLACK®
*BALE' °*rEnALR’ 3
<SUBBEAN
JICGURE 1: 8ample Prograa to Generate

Mesns Witbin Domsins

The results of these calculations (for SIEX
only) are presented in Figure 2. Tor each
sttitude question witbin each subpopulation, the
folloving information is provided. First, the
(uaveighted) sample statistics: the observed
sample size (UN_VWID_N) and the (simple) sample
mean (URV_MEAN); pext, tbe corresponding
population statistics: the estimated size of the
subpopulation as reflected by the sample weights
(WGTD_¥), snd the (veighted) mean (WGT_MEAR).
These are followed by the JRR estimate of the
standard error (STD_PRR), the coefficient of
variation (COEF_VAR), asnd tbe design effect
(D_EFF). Thus, for example, the estinated mean
response for MATHATTA is 3.94 (s.e.#0.02) for
fexales, and 3.72 (s.e.70.03) for males.
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wTo_u:
UNE_ACAN: UNMEIGHT LU RCAN
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ESTIRATED
VeT_NCAR: MCIGHNTEL REAN

5. DISCUSSION

The strengths and veaknesses of the Jackknife
Repeated Replicste varisnce estimation approach,
and this particular softvare package, are
presented iz Table 2. The most striking feature
of this techanique is the simplicity of the
uvnderlying strategy. Provided that one can
represent a requested statistic as & function of
certain population totsls, and undbissed estimates
of these totals derived from the dats, the JRR
approach may be successfully aspplied.
Difficulties encountered in deriviog partial
derivatives or balancing half-samples are naatly
sidestepped using this spproach.

As a result, there is s wvide range of
spplications for this technique. Not only are the
standard descriptive messures srising from sample
survey analysis amensble to this type of analysis,
but complex mon-linear statistics may also be
estinated slong with their stsndard errors. 7The
quastiles snd the CDF values of a particular
distribution illustrate, ve believe, one of the
directions where routines may be essily written.

These particulsar macros are moderately easy to
use. The example of the _SUBMEAN routine
illustrates that s fair smount of detail must, in
some instances, be supplied in preparation for the
calculstions - certainly more thano required for
most mainstream SAS procedurea., BHovever, users
familiar with PROC SESUDAAN might well agree that
only marginally wore effort is required for these
mscros. Both routipes must be provided with
essentislly the same information to charge up the
analysis calculations; unfortunately, variable
labels and PROC FORMAT labels must be wmade
explicit to these macros.

(S ) 3 BSATHATTA AATHATTI BATUATTIC BATRATTD
(s sex sacet

POPULATION SIIE STD_BRR: JACKRRIPED STANDARD ZRADD

COEP_val: COZPPICIENT OF VARIATION

o_ere: OESICH BPPECY

----- ccacccaseccencacans coee DOMAINOSEY  VARIABLISAATUATTA ~-evecccoscscs cnee

LAUEL vaLUE  un_wiD_» UNs_REAN ¥GTD_* WCT_ALaw STD_tre coer_var  o_gre

remte ) 2,392 J.91008 3,127,820, 198 3.93928 ° 0.022298) 0.0057 1.8092

naLE 2 2,149 372080 2,906,208.57 ).71962 9.0307180 9.008) 2. 1660
cecaceccocce cescmcceces DORALISSSEY  VARIASLEAMTMATTD ~ocweee -

et vaLoe  ®s_vTo_s LT I7Y scTD_ vr_Atas sSTO_RB coer_vas  p_ETYPF

renaLe ’ 2,392 2.75000 3,125,210.07 2.70e82 0.03)v87 ‘0.0128 28808

AsLE 2 2,170 2.81a78 2,98),310.%7 2,829 0.0)5338s 0.012% 2. 29
smememcccssccsececcsccecscccsecacciocorcnce DORAINSSEZ  VARIAOLENASTHATTC : .

LasLL TALUE  @N_STD_®  UNG_REAR scTO_8 ver_atay sTO_tes caer_var o_err

resatLe ] 2,392 J.09686 3,126,098,32  3.49055 0.032963) 0.009 2. 1548

maLe 2,108 3.53120 2,979,8062.87  3.33%05 0.02J5068 0.0087 0. 9992
--------------- svececcececccsacccsscccecace DOALINOSET  FARNIABLESEATEHATEID ~ecoceccece ecee

tanee TaLvE  Os_vto_w sy _AZAR wTO N wer_agar  sto_tee coer_vas o_ere

remsLE ! 2,392 3434901 3,126,030,03  3.33%2% 0.032¢ 2 0,0097 1.5080

aaLe 2 2,170 3. 71708 2,986,121, 21 3.70991 0.03268) 0.0088 1.7993

FIGURE 2: Sample Output from _SUBMEAN Macro
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RENGTHS

* Conceptually Strsightforward
* Wide Range of Applications

* Moderately Zasy to Use

MEAXNESSES
* Fairly Expensive to Use
* Little Error Checking

IABLE 2:

Strengths and Wesknesses
of the JRR Algorithm

A more serious dravdback is the expeuse of
runging these routines. This is due in some
measure to the nature of the JRR algorithm, and to
a larger extent to the mature of PROC MATRIX. The
1982 SAS Statistics manual ssys that there is
*..high overbead involved in executing each
instruction; bovever within the instructiosns,
MATRIX run very efficiently” (p.553). Preliminary
results suggest that these macros require om the
order of 2-3) times as much CPU~-time as PROC
SESUDAAN; howvever, they do become more competitive
as the size of the problem increases.

Pinally, an ares vhere tbe greatest improvement
would be felt concerns verifying the information
entered into the progrsms. These macros naively
assume that the information entered through the
“parsmeter” macros is sccurate. Litztle effort bad
been incorporated to verify this information, and
depending upon thbe miscue, one may be left to the
mercy of PROC MATRIX error messages.

6. SUMMAXY AND CORCLUSIONS

Ao attempt has been made to describe the
Jackknife Repeated Replicate approach to variaace
estimation from complex sample surveys. Provided
that one can express a population statistic as s
function of certain population totals, and
unbiased estimates of these totsls can be derived,
this technique provides wholly scceptable results.
Under most circumstances, JRR offers ap attractive
slternstive to either the Tsylor series expansion
or the BRR algorithms.

A set of SAS macros have been writtem to
exploit this technique. It is found that there is
wide range of applications. \VNritten +in PROC
MATRIX, these macros are only moderately more
involved to use than other available software, but
are significantly more expensive. This can be
traced to the JRR slgorithm itself, as vell as the
vature of PROC MATRIX vis-a-vis s SAS procedure.
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TABLE B-1.

DATA USED IN TOTAL SURFACE AREA REGRESSION

No. 4qe, Sex Bady Bndl Surface In In In
(14234 Hexert, Height, Ared Body dez Surface
ce  seters#d? deignt Height  Area
""'F85""5‘6I7'""ﬂ""""'2'5"""'37"'6 P3Ol Y- EIC T ot
991 0,024 F 0.2316 1.1863150 3 9318’5 -1.48274
788 0.024 F 3-2 49 0.2337 1.163150 3.831820 -1.45371
993 0.025 1 2.78 48 0.2018 1.011400 3.871201 -1.80047
995  0.025 F 3.7 4B 0.2284 1.152731 3.871201 -1.4744%
1000 0.028 F 2.85 SO 0.2124 1,047318 3.912023 -1.54928
129 0.033 3.4 S0 0.1994 {,223775 3.912023 -1.41244
126 0,033 3.3 47, 0,2009 1.208960 3.850147 -1.40494
123 0,033 2.04 43 0,135 0.712949 3.761200 -2.00248
121 0.033 3.48 48 0.1998 {,241268 3.871201 -1.41043
13 0.03 F 2,097 A5 0.1476 0.740507 3 804642 -1,91324
13 0.033 3.97 3 0.215 1.378768 3.970251 ~1.8371!
132 0.033 4,08 56  0.2335 1,406096 4,02 351 -l 4'4'7
125 0.033 .33 45 0,2141 1,208960 7,806 -
980  0.033 " 2.9 51 0,20853 1.044710 3, 931825 -1, =6767
130 0.033 3.33 §2  0.2144 1,202972 3 951243 -1,33991
216 0.033 3.25 50 0.23 1.178654 3.912023 ~1.4&367
124 0.033 1.9% 40,1275 0.487829 3 784189 ~2.05963
128 0.G33 : 3.2 90 0.2201 {.183150 3 3 12023 ~1.51367
3002 0,038 F 2,575 47 0.2018 0.935347 3.850147 ~1,60047
1004 0.042— N 2.5 49 0.1911 §.084710 3.89.820 ~1.43495
1006 0.0S n 2,928 St 0.2284 1.073294 3.931625 -1.47463
989 0.1 r 2.9 49  0,2284 {,064710 3.89:1820 ~1.47685
14 0.1 F 1.77 44 0.1219 0.570979 3.784189 ~2.10455
934 0.1 F J.06 48 0.2204 1, 118415 3,871201 ~1.47443
1001 0.13 F 2,63 S0 0.2294 0.974359 3.912023 -1.476E3
13 0.13 F .50 41 0.126¢4 0.4728772 713570 ~2.06659
1607 0.17 | 3 S2 0.2284 1.090612 3.95.247 -1.47665
994 0.17 O 2.73% 49 0.20i8 1.002468 7.891220 -1.4547
787 0.17 N 2.3% 47 0.2124 0.9389%3 3.850:47 -1.54325
16 0.197 n 3.02 S0 0.2504 1.105256 3.912023 -1.78449
997 0.2 F 3.15 49 0,2359 1.147402 3.891820 -1.4528s
1003 0,23 F 2.55 47 0,2019 0.936007 3.650147 -1.460047
552 0.23 F MY+ 91 0.2316 1.178854 3.93:825 -1.48274
{7 0,29 F Z.08 46,8 0.1799 C.Ba7154 3.84%285 -1.71503
18 025 F 2.5§ 48.5  0.1638 0936893 3.88:583 -1.43330
9%y 0.27 F M 9 0.2205 1.0%eh.2 T.912027 <1.519%4
1008 ol " 3 S1 0,2337 1.098812 3.331825 -1.4337L
1008 0.2 " 4 54  0.2656 1.384294 3.988984 -1.3257%
998 0.37 f 3.25 SO 0.2337 1.178454 3.912023 -1.435371
19 0.3 ] 2,512 47 0.185B 0.921079 3.850147 -1.468208
il 0.3 N 2.74 43 0,208 3.007957 3.761200 -1.3565:4
20 0.5 n 2.98 52 0.2429 1.091923 3951243 -1.54497
22 0.57 " 1.73 48 0.1482 5.348121 3.871201 -1.509:¢
999 0.6 f 3.46 Sl 0.2337 1.241268 3.931825 -1.45578
23 0.73 N 1.28 44 0.1462 0.246860 3.784189 -1,92277
133 0.8 F 3,305 0.206 1.195436 3.912023 -1.57987
24 0.9 N 222 49 S 0.1768 0.797507 3.90i972 -1.732735
23 0.93 F 3.83 94 0,2184 1,342364 7.988984 -1.52142
134 i N 4,05 53.5 0,2482 1.398716 3.979481 -1,39352
27 { 4 4 0.265 1,386294 3.986994 -1.32302
26 1,25 F 2.04 48.3  0.1598 0.712949 3.877431 -1.B83383
1013 £.9 4 94 0.2815 1,386294 3.968%34 -1.26762
133 1.3 ! 4,13 34 0.2941 1.416277 3.9B8954 -1.27002
1010 1.5 F S.4 96 0,3134 1.686398 4.025351 ~1.16027
1012 1.5 F 3.7 33 0,2602 1.308332 3.970291 -1,34630
218 2 4.7 ST 0.299 1.547562 4.043051 -1.22077
1014 2 2.2 47 0.1912 0.768457 J.BSC1A7 ~1.6%5443
138 2 F S. 14 ST 0.3004 1,637053 4.043051 -1.20264
1016 2 F 4,78 S8 0.3134 1.564440 4.060443 -1,16027
ri 2 1.78 44 0,1B57 0.559415 3.784189 -1,48362
1009 2 bl 9 80 0,3134 1,603415 4.094344 -1,16027
10135 2 4.4 96 0.2868 1.481804 4.025351 -1.24397
29 2,285 | 2.3 3 0.1888 0.832909 3.970291 -1.44704
2 .28 N 2 S 0.1483 0.695147 3.912323 -1.77904
137 2.3 X 4.9 S8 0.2897 1.589235 4.025351 -1.23850
1017 2.5 3.7 33 0.2656 1 308332 3.970291 -1.3257¢
30 .9 3,38 $7  0,25.3 1.2:787% 4.?43051 -1.38110
138 2.67 N 5,303 $7  0.3378 1.468649 4,543051 -1,06530
141 3 F 5,108 56 0,31 1.839220 4,080443 -1,17115
219 3 3.3% s 0,32 1.677096 4,094344 -1,13743
140 3 ] 4.98 50,2802 1.605429 4.025351 -1,27225
M 3 2.62 56 0.2245 0.947174 ¢ JlETE. -1,450%0
1020 3 3 §7  0.308 1.405437 4,043051 -1.17745




TATLE Brl. (continued)

Sex Bodz Bodz Surfaze In In In
acnths leig t, Height, Ared dez Bgdg Surface
ca  seters#t? NWeight Height  Area
o 8 Jedd AN il 8 WL A 1 Y
3 4.2 80 0.2574 1.435034 4.094344 -1.21247
3 F J.838 S& 0.22855 1.344149 4.025351 -1.45473
3 F 4,455 54,5 0.2619 1.494027 3.99B8200 -1.33979
3.28 ! 2.5 Si 0.1846 0.71429C 3.93183% -1.£7378
3.3 N 3.7% 83.5  0.2625 1.750337 4.151035 ~1.3375¢
3.5 | 3.27 S& 0,242 1,184789 4.02535¢ ~1.41881
3.5 3.7 ) 0.27 1.308332 4.028181 ~1.30933
3.3 F 1.96 48.5 0,181 0.872944 3.B81563 ~1.B82635
3.487 1 4.18 &4 0,347 1.821718 4.158683 ~1.035843
3.75 F .37 4.5 0,223 1.214912 3.998200 -1.50058
] 4.4 S&  0.2848 1.4B1404 4,02335! ~1,24897
4 5.9% 62 0,345 1, 78 91 §.127134 -1.06421
4 " 4,45 $6.5 0.27321 4 4,034240 -1,2975¢
4 3.9 S4  0.2018 t 360976 3. 988984 -1, 60047
4 2.7% $2  0.2337 1.0114600 3.951243 -1.4337.
4 3 56 0,222 1.098612 4.025351 -1.S50462
4 4,27 ST 0,308 1.431413 4,043051 -1.1776%
4 N 6 83 0.3403 1.791759 4143134 -1.07792
4 F 4 SS  0.2762 1.3846294 4,007333 -1,28453
4,33 ) 5.77 4 0.319 1.752672 4.1588583 -1.1425%
4,5 3.09 57 0.2237 1.128171 4.04305! -1.49748
4,5 ! S.15 62  0.3083 1.6389986 4.127134 ~1.17855
4.5 ¥ 3.87 $6.5  0.2484 1.300191 4.014240 -1,3927!
S 4.8 62 0.34537 1.548815 4127134 -1.96704
S 3.2 60 0.3187 1.648559 4,094344
9 4.3 56 0,308 1,4588!5 5.025151
S bt 4.9 $6.5  0.32134 1.504077 4 034240
g 6.5 63 0,365 1.671802 £,1331%4
b 2.36 S0 0.2002 0.05866% 3.512027
S F 4 60 10,2921 1.385294 4.0947484 ik
$.5 ) 6.6 6 0.393 1.887069 4. 174387 «{
5.3 n 5,735 60 0,339 1.750069 4.094344 -1, 081~6
é M 5.34 62 0.3432 1.675225 4.127134 -1.06355
[ 7 64 0,385 1.945910 4,135888] -0.93451
6 ¥ $.138 63 0.2961 1,636663 4, {43124 -1, 2170
6 ] .64 2.7 0.2932 1.5347:4 4.138381 ~1,22499)
b .;.19 S 0.2443 1.145881 3.931825 -1.40928
6 " b 62 0.3452 1,79:1759 4127434 -1.983703
6 " 5.9 6l.5  0.2477 1.490827 4,119C37 -1.59857
6 F 6.1 62 0,3449 {,B0B28B 4.127134 ~1.064%0
6 " .8 63.7  0.326 1.757857 4, 154184 -1.120¢S
[ F J.94 S 0.2742 1.371180 4.060433 -1,28¢47
b | S.187 61 0.31429 1.442292 4. 110873 -1,1574%
6.5 | 6.6 85 0.3771 1.88704% 4.174387 -£,9752¢
6.5 " 8.7 by 0,8222 1.9115910 4,189858 -4,3:2%7
6.9 b 6.6 67  0.365 1.887069 4.204672 -0.59638
7 F 5.3 §7  0.308 L. 657705 s, 04305! -1,1776¢
7 X 3,78 §7 0,287 1.320758 S.043580 -1 2467
7 f 2.9 S8 0.2092 (. 064710 4,060443 -1.5644¢
7 7.88 67  0.4302 2.084327 4.2340%2 -0.243%)
7 4.7 80  0.3187 1.547562 4.094344 -1, 14350
7 3 5,755 63 03445 1.756995 A 143134 -1, 06597
7 7.45 4] 0.4 2,008214 4,174387 -0.91825
7 F 6.1 64  0,3509 1.808288 4.158887 -1.24879
7 F 4 60 0.2921 1.386294 4,094344 -1.23045
7.5 N 3.81 61 0,252 1.337629 4.110873 -1.3737
7.5 " 3.1 S 0,2116 1.131402 3.988564 -;.55c:8
8 4,3 8 0.2709 1.458415 4.110873 -1.30400
8 " L7 63.8  0.2911 1,.560247 4.155753 -1.23408
8 F 4.8 61 0.3293 1.548415 4,110873 ~1.11078
8 3.96 63.5  0.2996 1.269750 4,151039 -1,2053)
8 F 4.4 60  0.308 1.526056 4.094344 -1,17745
8 7.8% 66 0,412 2.060513 4.169654 -0,88473
8.5 397 63.5 0.3456 1.378748 4.15:039 -1.082%7
9 " 8.3 48 0.4249 2.140065 4.219507 -0.85590
9 F 5.8 82 0.3399 1.757857 4.127134 -1.079%0)
9 3.73 S&  0.2848 1,316408 4.025351 -1.24857
9 7.08 66 0,4037 1,957273 4.189454 -0.95708
9 4.8 §7  0.3134 1.5685615 4.043051 -1.16027
9 8.2 87  0.428 2.104134 4.204652 -0.84863
9 7.4 67 0.409 2.001480 4.204692 -0.89404
9.5 M 8,39 4 0.329 1.554734 4,158583 1. 11149
10 4.5 62 0.2888 1.504577 4127134 -1, 24397




TABLE B-1 (continued)

No. Age, Sex Bodz Bodz Surhce In In
sonths Heia t, Height, Ared aodK Bcdz Surface

9 ca  seters##2 Weight Height  Ared
1070 10 I 6 0,233/ 1.8274307 4, T331387-1.30.71
224 10 8.3 88 0.438 2.140064 4.219507 -0,82533
1072 10 6.9 65  0.3824 1.931521 4,174387 -0.94128
1074 10 5.7 86.5  0,2496 1.740454 4,197201 -1,378789
149 10 ] 1.2 84.5  0,3505 1.974981 4.166645 -1,04839
148 10 | 7 55 0,348 1,945910 4,174387 -1,06102
1064 10 ] 59 0.2177 1.386294 4.077337 -1,52463
1037 11 &.8 b4 0.393 1,916922 4,158883 -0,93394
1073 1 N 8.15 68  0.4442 2.098017 4.219507 -0.80498
1074 11 F B.4 70 0,4249 2,128231 4.248495 -0.83590
227 1t 8.75 69 0,845 2.169053 4.234106 -0.80948
130 11 F b.bb 70,8 0.3613 1.B94119 4.285612 -1.01804
228 12 8.95 70 0.435 2,1916337 4,248455 -0.78745
1075 12 b 61,5  0.308 1.609437 4.119037 -1.17743
54 12 " 7.845 70 0.415 2.059876 4.248495 -0.87947
1032 12 F 5.2 62 0.308 1.548458 4.127134 -1,17765
151 12 L] 8.325 70 0,4119 2.119263 4.248495 -0.88697
3% 12 ) 9.095 N 0.48 2,207724 4.262879 -0,73396
1033 12.5 F 3.2 63 0,308 1.64B438 4.142134 -1,17745
103 13 F 5.3 63 0,308 1.667706 4.143134 ~1,17745
1063 14 " 7.7 73 0.4302 2.04122¢ 4.290459 -0,84350
1on 14 n 3.8 63 0.2974 1.335501 4,174387 -1,21267
1043 14 F 4.4 82 0.2974 1.5280%5 4,127134 -1.21267
1076 4 .57 65 0,393 2.014303 4,174387 -0,93394
54 14,5 " 9.514 74 0.3345 2.252764 4,304045 -0.62442
1081 I3 F 4.0 69 0.3452 1.568615 4.234106 -1.06363
57 15 N 3.23 67 0.5292 1.634411 4,204692 -1.11108
132 13 n 9.83 72,5 0.4397 2.283438 4,283586 -0.77718
1035 15 F 5.7 b4 0.3399 1.740466 4,158683 -1.97910
229 13 8.3 72 0,464 2,270C14 &,276b46 ~0,78787
1080 15 N 4.7 62.5  0.3134 1,547562 4,135186 -1,16027
1079 15 B 71 0,4355 2,079441 4,343805 -0,83126
1025 13 F .7 63 0.7246 1.740466 4.143134 -1,12314
1084 16 1.8 71 0.4037 2,014903 4,262879 -0.90708
1082 16 - S 86,5 0.3399 1.809437 4.197201 ~1.07910
1083 16 6.3 66 0,265 1.840349 4,189454 -1,32414
1065 17 3 64 0.3GB 1,609437 4.158383 -1.17765
1089 17 3.2 66 0,297 1.54358 4.189554 -1,21402
1085 17 4.7 81.5 0,207 1,547362 4.119037 ~1.37%03
108 17 F 1.2 69  0.4143 1,974081 4.234106 -0.86116
1039 18 ! 6.6 63 0.3984 1,887069 4.174387 -0.92029
1044 18 F 3.5 65  0.3399 1 704743 4, 174387 -1,07910
1044 18 %3 b4 0.308 1.667704 4.158983 -1.17745
1078 18 1.8 75 0,393 2.054123 4317488 ~0.93354
1093 19 10 78,5 0.4993 2.302385 4,367998 -(.49454
o8 18.5 N 3.04 73.35 0.31 1.617406 4,297285 -1.17118
1087 19 3.3 64 0.3134 1.667706 4,15888T -1,16G27
1648 19 3.3 64 0.3134 1,667706 4,158883 ~1,16027
1011 19 F 3.8 73 0,3824 1.757857 4.290459 -0.94128
1069 20 3.4 65  0.314 1.686398 4.174387 ~1.15834
1094 20 6.7 72 0.3399 1.902107 4.2786b4 -1.07910
133 20 ) § 74.5  0.4728 2.197224 4.310799 -0.74908
89 2 F 6.27 73.2  0.3699 1.835776 4.293195 -0.99432
1090 21 6,3 38,3 0.3293 1.871802 4.0690256 -1.11078
134 3 10,2 85 0.5004 2,322387 4.442651 ~0.49234
1084 3 8.1 64,3 0,35 1.808288 4, 166865 ~1.04982
230 p{] 11,2 B0  0.326 2.415913 4,332026 ~0.44245
bl 24 " 11.33 B3  0,5306 2,4444B5 4,418840 ~0.83374
b0 2% " 10,37 B4  0.3312 2,338917 4,430816 -0.83261
135 24 A 11.3 B3.3  0.5313 2.424802 4.446174 -0,43242
156 24 F 12.06 84  0.5164 2.489394 4,454347 -0.66087
1091 24 3.5 54,5 0,3612 1,704748 4, 164665 -1,01832
1087 25 3.9 64,5 0.35 1.774952 4, 166645 -1,04982
1098 23 4.6 67  0.308 1,526058 4,204892 -1.177635
1092 26 3.7 63,5  0.3399 1.740464 4.182050 -1.07910
1088 27 6 66 0.3505 1.791759 4.189654 -1,04839
157 29 F 7.8 76,6 0.3856 2.054123 4,338597 -0.95295
158 30 F 10,45 83.5  0.5172 2,363559 4.424846 -0,43932
62 3 " 13,594 82 0.6279 2.609428 4.406719 -0.44537
63 39 F 15,643  100.3 0.6806 2,749192 4.508163 -0.38478
b4 40 F 15.76  100.2 0,681 2,757475 4.5607148 -0.38419
b5 41 F 16,2 101.5  0.6928 2,785011 4.620038 -0.38701
s 42 F 16,55  102.9  0.46979 2.806386 4.633757 -0.33947
&7 4 F 16,9 104,8  0.6956 2,827313 4.452083 -0.36298
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TABLE B-1. (continued)

No. fge, Sex Bodz Bod; Surface In-
t, ty

sonths Ueia szg Area Bodz Bodg Suriacl
seters##2 Weight Height  Aread
160 18 A 12.0% 95'7"’6 FIELAVAL:LhT2 a0 Mt L e 1YL
139 48 F 12,05 0,5623 2.489044 4.499809 ~0.57371
89 48 ) 14,543 92 0.4408 2,478621 4,321788 -0.44503
68 48 F 10,0135 B85  0.5043 2.304087 4.44265) -0.468458
10 32 F 15,75 101.7  0.6339 2.754840 4.522027 -0.42480
! 37 F 16.69  104.1  0,7354 2,814305 4.843351 -0,30734
12 38 F 16.4  105.2  0.73b 2.797281 4.435863 ~0.30652
I 39 A 17,2 11,3 " 0.7421 2.844909 4.714024 -0.29827
74 80 F 14,944 104 0.8722 2.705446 4.644390 -0.39719
13 60 21.8  110.3  0.8439 3.081909 4.705015 -0.16972
181 b F 5.2 9.6 0,825 2.72125 4.59107) -0.47000
iyl 12 F 2b.3 109 1,0458 3,277144 4,491347 0,044762
1 12 N 16,045 {15 0,733 2.776642 4,744932 -0.31060
I 72 F 15,12 101 0,873 2.716018 4.813120 -0.33800
18 80,3 N 17.5 102 0.8018 2,8562200 4.424972 -0.22089
142 4 F 17,075 100.8 0.7118 2,8374135 4.610137 -0.33993
80 9% N 18,71 116 0.7686 2.929058 4.733590 -0.26318
7 9% ) 17,302 {14 0,7539 2.850822 4.736198 -0.28249
163 102 F 17.2 108 0.7157 2.844909 4,482131 -0.33449
8l 109.8 " 18,73 112 0,8547 2,931197 4.718498 -0,15700
144 114 N 28.2 134 1.0022 3.339321 4.897839 0.002197
82 14 8.4 130.3  0.9947 3.346389 4.871373 -0.00531
M 113 " 19,313 114,37 0.8835 2.960778 4.740574 -0.12140
B4 120 " 19 128 0.8038 2.944439 4,828313 -0.21840
85 120 ) 21,893 138 0.9146 3.077081 4,927233 -0.087(8
Bs 132 ) 21.827 131 0.8025 3.083147 4,875197 -0.22002
163 144 F 25 121.5  0.8075 3.21BB73 4.799914 -0.2!38!
87 144 " 21,782 - 133 0.BG4l 3.081983 4.903274 -0.1097¢
8 154 il 32,74 14L.3 1L1871 3.488597 4.932299 0.171313
89 157.3 " 28.3  137.3 1.1883 3.342861 4.923623 0.172823
50 148 31,5 140.3  1.1015 3,449987 4,945207 0.09&672
91 168 3.0 145.7  1.2584 3613616 4.981549 0.2284!
831 180 | 29,5 1324  1,1087 3.384390 4.833827 0.10¢478
92 180 ) 30,135 141 1,1402 3.405687 4,948739 0,131203
93 189,87 A 33.373 152 1,419 3.566005 5.023880 0.349952
168 192 F 33,25 163 1.6035 4.011868 3.103945 0.472188
148 204 F 69.25 170 11,8835 4,237723 3.133798 0.417073
187 204 F $5.37 1487 1 6154 4,017¢43 5,128121 0.479382
94 204 42,3 154.§  1.3333 3.744787 5.040194 0.287457
§5 213 ) 55.75 169 1.9206 4,020677 5.129898 0. 65.537
832 216 F 46,1  147.9 1.4318 3.8308!2 4.954336 0.358972
170 2 F .0 165 1.8574 4.314416 5. 105945 0.417177
169 218 F 61,36 164 1.6351 4,116758 3.099845 0.303861
172 214 F 34,1 177.5  1.5904 3.990834 5.178970 0.443985
9% 216 ) 45.25  171.8  1.4901 3.812202 5.144331 0.398843
171 216 F 98 167 2.1276 4.384967 3.093730 0.734994
173 228 F 43,86 150 1.26883 3.781002 5.010633 0.23332%
174 228 F 62.7  166.3  1.7181 4,136361 S.113793 0.540054
173 228 F 52,05 161  1.5418 3,932204 5,481404 0,4329%0
833 228 ) 3.7 133,77  1.5696 3.944415 3.047931 0.450820
178 240 F 47.05  162.5 1.4498 3.831210 5.090478 0,371425
178 240 F 40.5  158.5  1.2422 3.701301 3.065754 0.216884
180 240 F 44,75 159 1.3976 3.801091 S.068908 0.334754
834 240 F 43 146.5  1.4103 3.806662 4.987025 0.343944
179 240 F 41.25 156 1.3224 3.719451 §5,049856 0.279448
11 240 F 30 160 14614 3,912027 5.075173 0.379394
97 240 82,5 166 1.8406 4.135164 5.111987 0,610091
856  240.1 | §9.5 180,13 1.4964 3.901972 5.076110 0.403062
1112 240.1 i 67.3 170 1,799 4.212127 5.135798 0.587230
110t 240.1t 1 66.3 170 1.8072 4.197201 3.135798 0.591778
214 240,18 A 70 166 1.7087 4.24B495 §,111987 0.534561
1110 240.1 " 3.7 170 1.7492 4,185098 5.135798 0.559158
872 240.1 N 37 167  1.5763 4.043031 5.117993 0,455207
1160  240.1 ) 1.3 160 1.7383 4.119037 5.075173 0,584347
870 240.¢ " 172.8  1.5016 3.970291 5.152134 0, 404531
869 240.) A 1.3 1hh.b 14711 3.937690 5.115595 0,388050
ge8  240.1 " 50,7 171,4  1.3092 3.923925 5.144000 0,411579
1099 240,1 N 80 159  1.5623 4.094344 5,068904 0,446159
868 240.1 " 47,7 167.6 1,437 3.864971 5.121580 0.37%212
8es  240.1 | 4.9  162,4  1.393 3.848017 5.090042 0.332894
Bsd  240.! A 4.7 158.3  1.3227 3.730301 3.065734 0.279&73
1098 240.1 N b} 160 {.71B4 4.110873 5,075173 0,541393
862 240.% | 55.9  161.9  1.5621 4.023584 5.G845C5 9.445C71
Pel  240,1 I 35.8 163 1,601 4.01B185 S5,093750 0.470s28




TABLE B-1 (continued)
No. Age, Sex Bodz Body  Surface In

sonths leiz.t. Heigat,  Ared Budg BOdK Surface

g te seterse#? Weight Height  Area
""'EBU""'IU'I""'R""""SI 2""I55 PR 01 YRR MR TR MO S SRR SR 0
1057 240.1 " 163 1.4284 4.080443 5.093750 0.485138
858  240.1 " 50.8 161,9  1.5304 3,927894 3.086978 0.425529
857  280.1 " $0.0  151.8 1.4647 3.914021 5.022543 0.381650
122 240.1 F 93 149.7 1.8392 4.337599 5.008633 0.620148
1096 240.¢ " 73 162 1,765 4,290459 5,067396 0.548150
B354 240,1 ) 46.3  156.5 1.4593 3.835141 5.053036 0.377956
833  240.1 A 37,3 149,86  1.2793 3.618993 3.007965 0,24¢313
i 20,1 A 13.3 180 1.9445 4,297285 5.192936 0.665004
113 240.¢ " & {70 1.8614 4,234106 5.133798 0.632014
1109 240.4 A 48 160 1.8204 4,219507 5.075173 0.5990%%
120 240.1 | 67.82  159.8 1.8204 4,214857 5.073923 0.48279%
111 240.4 " 66,5 170 1.8072 4.197201 5.135798 0.591778
1107 240.1 A 61 160 .71 4.110873 3.073173 0,536493
871  240.1 ) 3.3 170.8 1,55 3.979936 3.139321 0.438254
¥ I30.1 F 62.2 158 1.5041 4,130354 5.062595 0,408(94
117 240.1 50 152.3  1.444 3.912023 53.023852 0,347417
1103 240.4 N 57.8 153 1.6246 4.056988 3.042425 0.485281
35T 240.1 i .4 180 1,0934 3.478156 4.941642 0,092854
213 240.1 A 80 165 1,6717 4.094344 5,105945 0.513641

118 240.t 56,9  168.2 1,583 4,041295 §,125153 0.459%2
1103 240.1 N 30.t 153 1,487 3.914021 5.043425 0.396740
835 240.1 | 48 162,86 1.4913 3.871201 5.091293 0.397448
1108 240.1 ] 81,3 180 1,75 4.119027 3.075173 0,559415
119 240.1 64,3 153 15137 4, 143559 5.030437 0,412877
1106 240.4 | 40.8 180 l 4814 4,107389 5.075177 0.519428
867  240.: N S0.6  170,S 1.58i8 J.9239%1 5.138735 0,458%43
1104 240.1 ] 3.3 193 1,5992 3.973936 3.043425 0,469503
12 280.1 89 189 1,642 4,234106 5.129898 0.49391S
236 240.1 92.6 189 1.9353 4.526285 5.127898 0.640262
1102 240.1 N 70 174 1,9344 4,248495 5,159055 0.859797
213 240.1 N 80 175 1.9445 4.352026 3.164785 0,465004
839  240.1 " 51 169.6  1,5923 3.931825 3,133442 0.465179
58 47 A 39.5 170 1.8496 4.0B597¢ 3.135798 0.423724
833 252 F 59.3  156.9  1.6571 4.082609 5.055408 0,505Gs9
100 252 86,5 177 1.8179 4.197201 5.176149 0,59746!
187 232 F $8.25  161.3 . 1.5969 4.004745 3.063245 C.449315
182 252 F 82 158,5 [.S709 4.127134 S5.065754 0.45164d
184 252 F $1.73 161 1,4853 3.946424 5,081404 0,395416
183 23 F 37.3 1865 1.6096 4.051784 53,105945 0.4753765
188 232 F 35.1 160 1.8205 4,009149 5.073173 0.482734
99 252 ) 84 1643 1,672 4.12838C 5.101494 0.514020
184 252 F 97,3 166.8  1.6005 4.051784 S.116795 0.470318
181 232 F B.25 63,5  1.5017 3.876395 5094812 0. 404567
185 252 F S7 166 1.3539 4.043051 5, 11198; 0.440747
101 238 ) 63  184.2 1.7981 4.143134 5,216022 0.584730
189 264 F 49.5 157, 1.5107 3.901972 5.059425 0.412573
191 264 F 49 156 1.4416 3.891820 5.049856 0,345753
190 264 F 57.3 166 1.5679 4,051784 5,111987 0,445737
102 244 N 64.08 {78 1.8379 4.160132 3.181783 0.608405
B34 254 | 50.5 158 1.5159 3.921977 5.062595 0.4.6009
192 276 F 43.2 163 1.3647 3,76584¢ 5.093750 0.310934
193 276 F 83.6 161 1,62 4,152413 35,081404 0,48242%
837 276 ! 36 160.3 1.6254 4,025351 5.078293 0.483733
194 276 F 52.5 158,35  1.5399 3.960813 5.085754 0.431717
196 288 F 30.34  163.§ - 1,5283 3.918799 3.108971 0.424154
197 288 F 58.6  167.5 1.5789 4.070734 5.120983 0.4%56729
838 288 F 49.4  148.4  1.463] 3.8999%0 4.999911 0.382059
193 288 F 64,25  170.5 1,694 4,142781 §.138735 0.527092
103 300 F 38,7  I85.3 1.5B43 4.072439 3,044645 0.441404
198 300 F 56,25 163 1,574 4,029803 3.09373C 0.433629
233 300 F 66,1  135.3  1.653 4.191188 3.044645 0,3502591
199 300 F 33.45 161 11,5238 4,015481 3.081404 0.421207
104 312 F 57.62 (64,8  1.4451 4,033B69 3.104732 0.497801
103 312 b0 164  1,4985 4.094344 5,099844 0,404444
839 312 F 44.9  147,3 1,393 3.804437 4,992471 0.331439
106 315.5 | 62,25 162 1.9205 4,131158 5.087596 0,452583
231 324 N 30 162 1,606883 3.912023 5.087596 0,474171
840 324 r 33.6 165,5  1.4093 3.981549 5.108971 0.475799
200 324 F 38.73 160 1.5895 4,038435 3.673173 0.463419
201 33 F 3 169 1,396 4,077537 5,129898 0.447500
841 J48 A 41.2 156 1.3621 3.718438 5.010635 0.309027
202 348 F Ll 169 1.5645 4,043051 5.129898 0.448343
204 348 f 3t 185,53 L4871 3.931825 5.044645 0.394827
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TABLE B-l. (continued)

No. Age, Sex Bodz Bu‘z Surface In In

gonths leia t, Hexg t, Arei Bodz Badz Surtace

9 seters##2 Weight Height  Area
mENYTTTT ’35""'?"""’52 G"""'TET"'T LA PRI rP i BN O A
842 F 3.5 1.3848 3.772760 5,043425 0,3255S5
20§ 372 F 74.7 163 1 8079 4.313480 5.093730 0.592i83
B4 372 n 62,6 159.4 1.8761 4.136745 §5,072670 0.516469

843 32 | 52.8  160,7  1.6034 3.98651] 5,079539 0,47232
843 312 F 47,9  146,3  1,4468 3.859115 4,987023 0.367354
B4 384 X 52,5 162.8  1.571 3.9460813 5.092522 0.451712
208 364 F 56  157.4 1,5674 4.025351 5,058790 0,4494:8
209 384 f 1 155.5 1,434 A,262879 5,0446435 0.491030
207 384 F 64.75 171 1,4992 4.170333 5.141643 0.330157
204 384 F 80.34  149.5  1.4513 4.099995 5.132852 0.501562
107 384 1 74,03 179.2 1.9 4,304740 5,186502 0.641853
210 394 F 53.3 164  1.5727 3.9796481 3.09984¢6 9.432793
2! 420 F 30.7%  138.% s A742 3.926911 3.063754 0.3“81‘5

14 4 ) . 0.3 8473 3.186352 4.703203 -0. 16570
848 432 F 58.6  147.4 1,575 4.070734 4,993149 0.454255
847 £ F 49,4 150 1.4967 3.899950 5.010635 0.4G3262
108 432 ! 78,23 171 2.2435 4,359908 S.141863 0,808037
109 435.47 N 50 158 1.7414 3.912027 3.062575 0.554609
212 456 F 71.3 170 1,7907 4,266896 S,135798 0,5825%6
B49 456 n 734 157.4 L7771 4,291828 5.038790 0.574982
850 s F 42,7 1477 1,3508 3.754198 4,993183 0.3006%7
85t 456 F 46,7 152.8  1.4892 3.843744 5.029129 0.398239
{10 454 64,5 182 1.8702 4.146455 3.204006 0.626043
852 468 A bé 164 1,7708 4,189454 5.099866 0.371431
{1l olé N 83,45 168 1.4079 4.153399 3.123963 0.342099
112 S4%.% ] 91,75 160 1.8138 3.946424 S.075173 0.59482%
113 364 S4 155.5  1.5174 3.963984 5.046645 0.416943
114 800 6.1 163.5  1,6498 4,191168 5.096812 0.5G0454
113 690 | 56.2 170 1.B198 4,0289:4 5.135798 0.395724
114 794 n 85,5 172 2.0171 4182050 3.147494 0,701480




TABLE B-2.

e, Mo, ] Race Sod : r’ . Lower
yeurs Inllt. m t. Nesd  Traak l»nv Forawos Mos  Eslres Mands  Fingers l»rr Thighs Lower Logs Fatres  Fout Toes Lower Tlotal
w/e Fing falres legs Gl w/e Toes Eatren
1"dlt N 3"’""2 I"l mn"rum LN [ X3 i
19 Mt [ ] 0.40702 0.3 0.43120 1.6
2 Mt ] ) N 0 Ill C O.IIN 0.71084 037419 §.78084 2.0481)
2 Malt [ Jo.4 WO0.00300 872514 0.30)% (R )]
22 Mult [ 83.32 1.0 03 a2 031140 0.40938 L.02348
23 Adelt [ 8.1 1400 01%804 .72 037804 0.4793% 1.94113
74 Mult [} %0.7 1] 60011 082093 0.28084 0.47032 1.1443
713 Adult [} 4.9 120.2 014000 4.700)9 0.35413 0. 02451 1.9%709
76 Muit ] 2.7 WLy 1581y N 633948 0.43507 L.
17 Aduit [ 1.8 175.3 18141 1,04230 o200 0.00004 2.520%
Whar b Wi % e R R
L1 . . . . . N

Malt [ ﬂ.g 152.4 010432 0.58114 8. 2510 8!3!33 llm
B Adult [ 3.0 123.2 01612 049103 6.31501 0. 06413 4.83%14
82 Ml L] 8.3 1.0 01410 04029 03U 0.43504 1.4
03 Malt ] S 120.3 004806 049404 o3 0.00187 1.0041%
% 1] N Coucasion 43.23 1700 0.0%5 0.3003 02132 0.007% 0.3028  0.3002 0.1004 o.0810 0.102 0.592 1.4%0)
" 2.4 N Cawcasioa 3.9 176 01418 il 0N (N} i 0.0 0.3281  0.3207 0.9 00212 0.133) 0.151%  1.M%
" A 8 Lawtasion 6 1003 0103 0.4308 0. 2314 [ X3] L2 03002 0.2 0.5012 113 42 L
108 2.3 8§ Coucasiaa 0400 1002 01208 0.0044 (R 0,081 044 03135 N 0518 01781 0.708  1.1981
102 n N Cacasioa .04 18 6123 b4 .25 00008 0,342 0.3N2 A% M0 015 0.6 1.033
14 % F Covtasian  37.42 1808 0.100% 0.5u18 0.2 §.0004 0.3058 6.3340 0.2288 0.5402 8. 1084 0009  1.0431
104 .3 8 Caucasiaa 42.2% 12 LUN N3 013 e 02144 .09 03158 .17 L2200 0504 (N3] .70 1.920%
107 n R Comcosiom 2403  110.2 .0 04312 LU 0.0876 0,352 0302 N2 04N 0,133 0.022 1.9
108 u N Cewcatisa 70.73 111 05408 0.8%20 0,158 0.139) Nl (A0 03997 04025 O.2538  0.434) 0.1 0.7902 2.3
0 u.l} B Coscasioa » 138 0.10 05817 6.2 e.0MS 0. 0.0 0.300 03417 0.2200  0.5483 6.1 0.7006 17004
12 .4 N Coucasion 31,78 160 01307 0.6088 O.141Y 4.1081 [N ] .09 .38 03218 02522 691N 1340 0.2082 L.8138
3 .2 1 Cacasin 453 172 01408 0.4093 00550 0100 0.2IN2 01133 0.3633 L300 02150 0.0 0131 0,193 .01
2 Mult F Cotasion LI Ui 2 B N[ I N TY .M 00818 (% )1} 033 0NN 083 eUN (Y IR 1)
14y 1] F Caxasias L3 184 01158 o3 0.2043 0.0433 [B]} 0.6410 0.0753  0.4844 1.85%1
10 18 F Cacasian 7011 165 0.1146 04304 6.2143 0.00  0.3148 0748 0.02¢49  ¢.701¢9 L.03/4
n 18 f  Coaxasiaa L ] 13 6.h  o.88 0280 0.003  0.332 0.7M1 0.0253 0.0 21214
n 1] F Cawasiaa  WU.1 11,8 o.0001 0930 02013 0.0450  0.200 .01 0.0233  0.037 1.9%04
) 11 F Coucasian 92.0% 1Al 00001 e.502) 6.2043 0.031  0.2882 4.6233 0,013 .44 1.5A10
1L 1t F Cacasiaa 82 108.3 0. 1156 0.3081 0.2042 0.0456 0. 3118 [N 0.027  0.7006 6.7161
3 19 F Cavcasian 4306 19 0.1022  0.45% 0. 190 0.0340  0.219) (X} o010 0.3150 1.2808
7 0 F o Cucasian 42.03 12,3 01139 04091 .M 00108 0.0 0.34) 0.0240 0.3070 |.Un
n 0 f Cavcasiaa L] 1o 0.1009 (X)) .20 0.039%  0.258% 0.0 0,029 04 LI
n 2 F Cuwcmsiaa 00, 190.3 6,095 0.2 .10 L0 onNn .45 00171 04922 .an
" 2 F Cavtasian 41,28 1% 009 s (A1) .07 227 .45 0.033  0.3081 4.3
[ ] red F faucasian LT 1539 0.1042  0.4851 LUN 0,018 .U .33 0.021 0.338% .39
1]} i) F Cavcasian 80,27 1833 09154 0.5154 0.2212 0.0027  0.213% 9,543 0.024  0.507 1.%017
n 2 1 Laucasian U 150.3 0INS 0.5 .22 00044 0.2104 .90 0.0247 o.M 13100
)] u f  Caatiaa 81, 1S 0UISE 051N 0. 2307 0.0008 90,2808 0,451 .07  6.0205  0.40%
1] i) F Cascasian 302 I 0L 0.5 L. 0.0302 0.25%4 §.5801 0.021  0.4090 1.485)
183 1] F Lascarion 3 1 011 03I .23 0.0400  0.2907 0.503% 0.0232  6.4083 ).3330
18 1] [ Lavcasian 91,9 186,80 0.1083  0.370 0.2312 003712 0. 2aM 4.0213 0.0223  0.4456 1.4003
187 n F o Coucasian 30,29  161.3 0.01101  0.3881 0. 212 0.08 0.2112 0.4057 0.0218  0.4295 1.398¢
180 N F Coucasiaa 53, 1o 01018 0.348 .21 0.035 o.2019 0.0485 0.0103  O.4040  1.4203
19 2 F Qavcarian AV, 15,3 o.100 0.3228 0210 o.0103 o2 §.370% 0210 03NY LMD
1% 1 F Cascasin 82, 16 0.1054  0.502) 0.203 ool e 04450 0.026 04719  L.540%
i n f Cavcasian U 156 0.1l o.002 6.2081 0.0433 0. 24% 0.373 0,025 0.3180 .04
n P F Caucasian 83, 163 0.0093  0.482% 0.4 0.0 0.2302 0.3203 0.0194 .51 LG
193 23 F o Cawcasian  43.4 160 0.4101 0.5932 .38 0.0248 282 0. 0052 0.0420  0.4403 1.62
1" 13 F Caucasien  32.% 159.  o.10t 0.5120 .23 0.0008  0.2043 0.4158 0.0237 6445 LMY
(12 b} F o Cacasian .23 170.3 01188 0.313 0.256¢ 0.0045 0,308 .30 0.0257  0.4993 1.4
1% u f Coucasian 50.34 143.3 0114 0.001) 0.2312 0.0 0.289 6.421) 0.0223  O.4456 1.320)
A " f Cwtasian 3.6 161.5  0.1228  0.542¢ 6. 2337 0,040 0.2148 6.6113 9.0208 0.4341 1.5780
" 13 F o Costsian 34.23 18 L 0.0 0212 0.0443 0. 825 6.3604 0.0200  0.4182 L3N
199 be ] F Cavcasian 3343 10 0,805 0.5218 .22 0.0340 0.2 .01 0.021 6434 1928
0 b F o Cowcasin 34,03 1w 0.107  6.3304 [ 1)) 0.0032  0.207 0.4400 0.0202  0.4851  1.5093
201 bl f Cavasiaa " 1Y 6.1005  0.932¢ 0.2312 0.037¢ 0. 2484 05400 0.0214 0.4 1.5%
202 N F Cacasian bl 1Y 0.106  0.5354 d.un 0.0457 0.4 0.0204 0,013 04337 1.5443
203 ryd F Cavcasian  32.88 161 0.1062 0.3077 0.2162 0.0480 0.2510 0.543¢4 0.028 .UM Lu2
04 N F Covcasiaa L 133.9 6. 1000 0.3203 .24 0.0352 0.2513 0.3010 0.026 0.4091 l.anl
203 ]| F o Cwcasim N7 183 00138 0.4450 0.2 0.0000  0.3487 0.0 0.0207 .73 1.600¢
204 b F o Cavcasion 60.30 1405 L1130 0,390 0. 2504 6.0380 0.2952 0.483 0.0208  0.4800  L.4513
20 n F o Coucasian 4403 171 0,105 6.5031 0.284 0.047  0.300 0.4788 0.023% 01023 1.49M2
208 n F Cavcasion % 154 0405 0.513 0.2012 9.0315  0.2007 6.0 0.0223 .43 L3N
200 1 F Cavcasian M 195, 0.1087 0.4233 0.2331 0.0009  0.274 0.405? 0.0231 62 1N
20 n f Cuwcasiam 31,9 e 0.6122  0.540 6.2043 0.0382  0.2843 0. 4037 .02 0.0201 1.9
m 33 F o Covconion 30,73 150.3  0.108  0.5002 \0.22!1 0.0837 6. 2007 0.3034 0.0222 04033 L.UIN2

DATA USED IN ADULT BODY PARTS SURFACE AREA REGRESSIONS
Serface Ares, ate




TABLE B-2. (continued)

Sarlosce rea, 0402

[ % e, fnn flce Bod lol‘ tb‘u .

yours ln'll. Neight, Mead Truak Upper Forearas Mras  Estres  Nuads  Fiogers w'u Tighs  Lover lo' (llrn Foet Toes Lower Tetal

9 [ un w/e Fing Estres logs 1) -/ Toss . Extree

1 W T twanlaaT TN MR U [ %)) [ X1y 3 B} ( ®7,) l.lﬂ""l le"l "01'
M U 8 Cwcavian 20.2 1103 .00 0304 8. 100 0.03% 016080 01280 0003 .22 .01 0.0413
" 18 F lupasese W1 1.0 alt)2 LUOR 8. 202 .05 .28 .20 0.1N1 M2 4.0%08 O.Sl 1.4318
(3] 19 0 Japanese 2.1 153.7 o.1088 0.5207 0. 2304 6.0831 0.3213  0.2970  0.2073  0.30%3 .11} 04180 L.4%
(3] 2 F e 93 196.9  0.5137 0.4 .19 0.058 QLM 0.2142 01907 S 0040 0,094 0.3443 1.4103
[3V] 2 F lpsese 0.3 1LY 00200 0.2 0.2343 0.01% 03141 0,359 .22 05092 0113 0.7002 1.4%)
(1Y R dspanenn 9.9 150 01000 0.5102 0.204 .01 0.2107 02923 .U .38 0. 103¢ 0.4003 1.513¢
[ M4 3 8 dpanese S 160.3 01043  0.5452 0.2423 0.08% 303 0370 02000 0503 0.115¢ 0.0024 14284
[} ] ] F  dapanese ".4 0.4 0100 05208 b.2019 9.1} 0.2812 o818 0.0 0.0129 0.3517  1.445)
[ ] r{3 F Jopanese Wy WLY 101 M 61907 0.0010 0.2106 0.238) AU A3 0.0004 0.3514 1.393
[ {1] N R depanese 3.4 M3 018 S 0. 2018 0.0%42 0.3317  0.3050 0.200 0. 01102 1.6093
| 1]} n N dapanese ".2 0500 0.4 0.2000 8,049 [0 I N+ 1Y 020 0,089 [ AT TY]]
" 30 F daypenese 4.3 0.1043 O.MN 0.1 0.00% LW 020 [ AT N i1 0.0913 9.548} Bl
[ )] ] N Jdapanese 2.0 "B RITH 0. 2084 0.0821 0.301% 01934 0491} L1200 0.4 034
[ I]] ] 8 daypasese 0.4 1504 L8 0 un 0. 2004 00804 .30 0.3 200 451M) L1054 0.4233 L.401
[1}] i F Japanese 4.9 14,3 o.1000 05302 6.2048 00419 0.2687  0.2644  6.1452 Q.4314 4.0883 6.5201 L0
" 2 & Japanese 2.9 W0 e N 4.2204 0.0863 0,300  0.3103 0.2033 0513 o113 042886 1,30
" u F  dapanese " .33 0.200 0.0 02068 0. 20  0.2000 un 0.0004 0.3702 1.4W)
(1] 3 F dapanese .4 4.8 0113 0.5500 0.2084 6.0814 0.201 0.31%1  0.1942 ¢.5103 0.4103 575
(11 n N Japanese na 137, [ A}] [ A1]] 0.2970 9.0004 0.3480 0,302 ANT  0.NR2 0.1213 bb O
9" . ! ] F apanese 412.1 14.7  0.102% 6.4 0.113% $.0023 0.2000 0. 01680 0020 9.0949 8.3173 W
[3]] 3 F dapanese “.! 132,86 0,108 0490 8.2204 [ X U] €200 0278 0.2212 4130 0.0002 ¢.3%01 w2
92 3 N Jepanese 0] L1 04018 (1)) 4.0903 .31 U2 N 0119 0.0029 1.7708
84 Auit B Dasewe 1.4 1 01104 0.3393 01304 0.06024 01998 0.1 .10 0.3402 9.0923 . K 1]
844 Muj} N LDhissse 4.7 190.5  0.10% 0.40)Y $.180) [0 0.2030  0.212% 0.1082 0.4218 8.1030 0.3253 L3N}
963 Mult N Chinese [ BN TYN N RIr- R ] 0.2029 6.003 0.2100 0.2225 0.1004 0 0.3017 (191, ]
064 Mult N Chisese 0.7  WLe iy aun 0.203 0.0008 .21 02587 0.1880 04401 0.0973 .34 1.435)
B Adult N Dhinesp 0.4 170. 00100  0.375) §.2448 0.00%4 0,329 0215 01942 o.MWM2 0.0%49 0.544) ).5818
068 Mult B Chiseve 0.7 1.0 .08 0.3 0.2203 4.0819 0.3084 0.2128 0.1158 0.450% 0.102 6.3336 A\l
049 Adult 8 Oinese 3.3 0.107  0.5478 .21 .00 0.2972 .23 01000 0.4H0) 0.1008 0319 LW
070 Mult B Chinese DIEET)N B RITT K3t 0.2007 0.0004 0.2113  0.231 .43 0.1002 0.3542 1,300
871 Adult N Ohinese 5.3 1704 O.0l06  0.538) .22 0.0748 0.307  0.2043 0.2199  0.400¢ 6.1107 0.5931 .
812 Malt B Chnese L) 1) 01251 0.5 .22 .00 0.2900  0.2953  0.1951  0.4%04 0.0993 0.3097 L3NS




TABLE B-3. SURFACE AREA OBSERVATIONS FOR AGES 0-18

Swrface Mrap, 0002

e, Mo n l ‘ Lover
sonths I|l| t, Wei l. Nad  Trest Ibnr Forsares fWres  Eslren  Nands  Fingers Ib{n Thighs Lower Lags  Estres  Foot Toes Llower Tetal
w/e Flag atres legs {all) w/a Toas Extree
{1 Y B L 107 Sl"'l:!l!!' l'"ll"'!:m!'"l IISS"TI!‘" """"""" o:mr """""" l lSlT“l:l)""'l:l!ll“‘":“ﬂ s U0 Y ol
9 b L] 6.0 0.0 076 0.074 0,038 0.0388 0.00U4 0.0 I a2
% s LRI M O.MI o.mv o.om .ms o.om o.om 0.0N3 00030 0.5 01283 010 .10 0.5303
3 il ¥ 8.1 T2 b0 0138 0 6.0214 .01 .08 001 0010 .01 6.103 o.m;
174 L I | u i 02 0800 02414 .03  0.034 0 R i ] 4.4313 .00 G011 00488 0.1484 §.0¢484 0.1 0.422
3 3 f .43 0.3 0087 02N 6,003 0.08 01523 (N ] 0.0334 0.2304  0.4006
] “w F l! W 1002 02 AN (X1} 0.0420 61400 102 0.0443 28y 0.401
43 “ f 6.2 1013 .00t 021N e.1019 0.0404 LU .10 0.0487 0.2312  0.4420
") ? F Il 38 02.9  0.0950 0.22M4 §.1004 6.0441 0. 1448 S0 0.04% 0.2107  0.40%
87 [} F 16.9 0.0 0.097) 0.2088 0.0%98 8.0409 0.1401 Jm . 0508 0,209y 0.4934
10 2 f 15,73 LT 0010 6.2004 0.1014 601371 0.135¢ N{IT] L0482 0.2 0.430
n 3 F 16,40 0.1 01013 0.2279 0.1006 0.037¢ 0.1384 . 2183 . 0323 LW 0.3
n ) F 1.4 03.2 61123 02303 0.093% 0.0407 0.1443 .1 0314 .21 0.73%
1] Ll [ 11.2 . L4038 02248 0.1013) 0.0433 6.4 L 2069 . 0401 0. 200 0.1
m KN 17.9 102 0.1007  0.2004  0.0537  0.0402  0.1040 0N 0.1427  0.1207 0.0008  0.2UT8 L0333 .10 o.e00
8l 100.0 1% 0.13 112 01044 0.2053 0.0383  0.031 0.1093 0,004 0.1533 0.4 0.1003 0.242 N3] 0.309  0.830
1] 110 L] 18.313 1S 01020 0.3000 00370 0,003  0.1030 6,0402 01521  0.152 01008 0.23N . 0488 0.3212  0.0053
8 [£] N n.n Wy Ly Lun 0. 182 0.04 0,226 02U .1NN LUN N, ) UM L1680
" 13 N 0.9 0185 0.300 0.01M .41 02 0.0007 0.2000 .22 .13 03007 . 0933 .47  1.1603
nl N 0.8 15,4 00050 0.1533 0.1551 0.0M43 02216 011 01300 0.0 L0846 0.433 1,105
LI AT 5.113 192 01T LU 0001 00802 0.109) 0.080b 02480 02111 24 08 . 05197 141y
) M ¥ 33.23 13 01193 0.5 0.2312 LMY L2 0.0304 0.0202  0.6800 1.40)5
1 200 F 85.87  140.7 0138 0530 LU o.om (R0 0.40483 00201 04726 LM
168 204 f $9.2% 170 0.11Y  0.4483 .20 LML 83108 .13 602¢  0.78) I.IS!S
;] {1} S ] 5.1 1Y 01450 0080 01022 0.13H O33N 0.000% .30 3 AT WU 01100 .13 1.9
ENh 2.0400 113,40 0,0793 0.303312 9.026232 0.022392 0.099072 0. 1063 0, 03074 0005294 0.073935 0.078132 4.034524 0. 203474 0.310223 0.032094 0.003232 0.340437 9.919212
§Th n.mn J2.I02 0.010412 0. 147917 0,002735 8035440 0.047000 8.100376 0.02)117 8.014342 0.083510 O.ION)! $.072200 8. 140402 8.298037 0.032472 0.000017 0.198808 . 444340
LILT] N 0.0455 0.00

¢
M ".23 0 LUl Luns 0.“11 OIS!A o.nu 0.2“ .40 0.““ 0.‘“2 0.!“. 0.103! O.Sﬂl 0.1!4 O.I!” 0.02' 0.7" l."ot




TABLE B-4.1. DATA AND STATISTICAL SUMMARY FOR FEMALE HEADS

FILE = E:FHEADS Y = LNSA
COEFFICIENTS FOR MODEL ( S4 DEGREES OF FREEDOM FOR t-TESTS )
B 0= <=3.6645 S.E. = .7789 - t = -4.7048
BE1ls= . 1244 S.E. = .0408 t = 3.0401
B 2= . 1886 S.E. = .1626 t = 1.1594
STAND. ERROR = .0512

a l = LNWT a 2 = LNHT

ANOVA

SOURCE SS DF MS
REGRESSION « 0404 2 » 0202
ERROR .1414 S4 SO026
TOTAL SS .1817 Sé

F=7.7108

Ri= .22214406471298684

ADJ. R-3QUARED = ,20800122954465115
DUREIN WATSON STAT.= 1.3120842100Z25026
SUM OF RESIDUALS =-5.85S51115122125787D-17

SUM OF SQUARED RESIDUALS =

«1413514623373186

B~ 10




TABLE B-4.1. (continued)
Head as
No. Age, Sex Race Body Bgdz Percent
years I!izht, Height, Head  Total of
] ca Total
104 207 FLautasian 97,82 IBLCRTTOOCIO09T TLLBASTTRCSSEAIT”
122 2.3 F  Caucasian 93 149.7  0.109 1.8392 3.B42734
169 18 F Caucasian 61,34 164 0.1158  1,6351 6.996554
170 18 F  Caucasian 74.77 165 0.1146  1.8574 6.149914.
171 18 F  Caucasian 9 163  0.1186  2.1276 5.9574336
172 18 F Caucasian 54,1 177.5  0.1091  1.3904 6.839909
i 19 F  Caucasian 52,05 161 0.1081 1.5418 7.011285
174 19 F Caucasian  62.7  166.3 0.1156  1.7161 6.736204
178 19 F  Caucasian 43.8% 150  0.1022 1,288 7.932934
176 20 F Caucasian 47.05  142,5 0.1139  1.4498 7,994206
in 20 F  Caucasian S0 160 0.1069  1.4614 7.31490]
178 20 f  Caucasian 40,5  1358.5 0.0950 1.2422 7.471872
179 20 F  Caucasian 41,25 156 0,097 1,3224 7.335148
180 20 F  Caucasian 44,75 159  0.1042  1.3976 7.455638
161 2 F Caucasian 48.25  163.% 0.1154  1.3017 7.684624
182 2 F Caucasian 62 158,95 0.1245  1.570% 7.925393
183 21 f Caycasian 97.5 165  0.1156  1.4096 7.181908
184 21 F  Caucasian $1.75 161 0.1141 1,483 7.681949
185 3! F Caucasian LY 186 0.117  1.5539 7.529442
184 21 f Caucasian 57.5  146.8 0.1085 1.4005 6.779131
187 2 F  Caucasian 358,25  141.3 0.110f  1.3989 6.885984
188 2 f  Caucasian  55.1 160 0.1038  1.6205 6.405430
189 2 F Caucasian 49,5 157.5 0,109 1.5107 7.215198
190 2 f  Caucasian  97.5 166 0.1056  1.5679 6.735123
9 2 F  Caucasian 49 136  0.1108  1.4416 7.685904
192 YA F Caucasian 43,2 163 0.1093  1.3847 B8.009086
193 23 F  Caucasian 3.6 161 0.1101 1.2 6.796294
194 23 F Caucasian  32.5  158.5  0.101 1.5399 6.558847
195 ri} F Caucasian 44,25  170.5 0.1161  1.494 4.853800
194 yl} F Caucasian 50,34  1A5.5  0.116 1.52B7 7.390132
197 A F Caucasian 58,6  147.5 0.1221 1.5789 7.733231
198 B - F  Caycasian 36,25 183 0.1274 1,574 8.094027
199 25 F Caucasian 55,45 161 0,1056 1.5238 6.930043
200 rii F  Caucasian 56.75 160  0.107  1.5895 5.731476
201 28 F Cautasian 59 149 0.1045 1.594 6.547619
202 29 F Caucasian 57 189 0,106  1.5665 6.78b477
203 29 F Caucasian 352.05 181  0.1042 1.4412 7.748859
204 29 F Caucasian 31 155.5  0.1084  1.4871 7.154845
205 M| F Caucasian 74,7 1683 0.1138  1.8079 6.294595
204 32 F Caucasian 40.34  169.5 0.1138 1.45(3 6.891539
207 32 F Caucasian 84.75 171 0.1056  1.4992 6.214489
208 2 F Caucasian 56 157,04 0.1052  1.5674 &.711754
209 Ay} F  Caucasian T 155.5  0.1067 1,634 5.529987
210 33 F Caucasian  353.5 164 0.1122 1.5727 7.130227
211 35 F Caucasian 30.75  138,5  0.108  1.4742 7.326007
212 38 F  Caucasian 71.3 170 0.112  1.7907 6.254537
832 18 F Japinese 4.1 147,99  0.1032 1.4318 7.207710
834 20 F  Japanese 43 1465 01177 1.4105 8.040971
835 3| F Japanese 9.3 156.9 0.1204 1.4571 7.265705
838 r{} F Japanese 49.4 148.4  0.1076  1.4453 7.343204
839 26 F Japanese 4.9 147,73 0.1071 1.393 7.688442
842 30 F Japanese 43.5 155 0.1045  1.3848 7.548621%
845 3 F  Japanese 47,9 146,95 0.1048  1,4448 7.243572
847 36 F  Japanese 49.4 150  0.1077  1.4947 7.195830
848 36 F  Japanese 8.6 147.4  0.1156 1,575 7.339482
850 38 F  Japanese 42.7 1477 0.1025 1.3508 7.588095
851 i8 F  Japanese 44,7 152.8  0.1083 1.4892 7.272340
MEAN:  S55.79280 159.9771 0.109912 {.554705 7.112784
STD:  11.00847 7.139286 0.006252 0.14964% 0.554071
nIN: 40.3  148.5 0.0953 1.2422 5.57435%
MI: 8 177.5  0.1274  2.127% 8.094027

B- 11




TABLE B-~4,2.

EGEFF?CIEh?5598§ mopeL "~ (-Hg°

DATA AND STATISTICAL SUMMARY FOR MALE HEADS

DEGREES OF FREEDOM FOR t-TESTS )

BQ

=-3.0124

= S- E| = 1 . 4677 t = -20 C’5:5
B 1= « 2391 S.E. = ,138 t = 2.457
B 2 = "-095 S.E. = -3629 t = -.2617
STAND. ERROR = .1147%

a 1 = LNWT a 2 = LNHT
ANOvVA

SOURCE S5 DF MS
REGRESSION « 1639 2 . 082
ERROR . 788 29 L0131
TOTAL SS . 942 1
EEECSTCTREESE=TSSSSESEINRSSI=SEER=E

F = 6.274%C

R}= .J020227787401%14
ADJ. R-SCQUARED
DUREIN WATSON STAT.=
SUM OF RESIDUALS
SuM OF SQUARED RESIDUALS =

1.614

. 2737564590047 1734

o
O

2.109423746787797D-15

6F00067T1

« 3788292078B8BY1499

B~ 12




TABLE B-4.2. (continued)
No. Age, Sex Race Bodz z
years Iexg t, H!lq t. Head
% 18 K Ciutasian
98 2.6 N Cacasian  39.5 0.1438
9 21 #  Caucasian 64 164.3 0.103
101 A3 N Caucasian  64.08  184.2 0.1208
102 2 B Caucasian 64,08 178 01173
106 26.3 N Caucasian 62.25 162 0.13%%
107 32 N Caucasian 74,05  179.2 0.1154
f08 3 R Caucasian 78.25 171 0.1608
109 36.3 B Caucasian -] 158 0.14
{112 4.4 B Caucasian §1.73 160  0.1507
116 46.2 #  Caucasian  85.5 172 0.1444
234 36 M Caucasian  24.2 10,3 0.09
833 19 R Japanese 2.7 155.7 0.1088
B34 22 % Japanese 30.3 158 0,1007
% 23 N Japanese 56 160.5  0.10635
840 3 N Japanese 3.6 165.5  0.1115
L) 29 R Japanese 41.2 150  o.101
843 1 N Japanese 52.8  160.7 0.1145
844 k1| N Japanese  b2.6  159.6 0.1118
84s 32 B Japanese 32,5  162.8 10,1182
B4y 38 N Japanese 4 157.4 0,120
852 39 B Japanese b4 164 0.1168
863 Adult N Chinese 32.4 140  0.1106
844 Adult R Chinese 4.7  158.5 0.1094
865 Adult M Chinese 4.9 162.4  0.1125
844 Adult N Chinese 4.7  187.6  0.1173
867 Adult N Chinese 30.4  170.5 0.1108
868 Adult B Chinese 0.7  171.4  0.1183
869 Adult & Chinese S1.3 1866 0,107
870 Adult A Chinese 33 172.8  0.114b
871 Adult M Chinese 3.3 1706 0.1116
872 Adult N Chinese - %7 167 0.1251
MEAN:  5A,44093
STD:  11.19840
niN: 4.2 110.3 0.09
RAIL: 78.23 1842 0.1408

B-13

Total of

Head as
Percent

Total

LN 25""171'8"'0’095"'[‘1901"3’3751“

1.8696 7.56914B4
1.672 6.160287
1.7981 6.718202
1.8375 6.383473
1.9205 7.288940
1.9 6.073484
2.2435 7.167372
1.7414 8.039308
1. 8158 8. 299372
2.0171 7,25754
0.8473 10, 62197
1.5696 6.931702
1.3159 6.642918
1.6254 4,352233
1.6093 &,928478
1.3621 7.415020
1.6034 7.141075
1.6761 6.670286
1.571 7.323870
1.7771 6.808845
1.7708 &,595888
1.0984 10,06919
1.3227 8.270960
1,395 8.064316
1.4533 8.060193
1.3818 7.004478
1.5092 7.838589
1.4711 7.273448
1.5016 7.631859

1.3 1.2
1.5763 7.935299

163.2 0.117837 1.615475 7.394277
12.76028 0.016027 0.259430 0,975771

0.8473 6.073484
2. 2435 10.62197




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

FILE = E:FTRUNE LNSA
COEFFICIENTS FOR NODEL { S4 DEGREES OF FREEDOM FOR t-TESTS )
BO0O= -1.6724 S.E. = .4515 t = =2.5669

Bl = . 647 S.E. = .0342 t = 18 941-
STAND. ERROR = ,0428

a 1 = LNWT a 2 = LNHT

ANOVA

SOURCE SS DF MS
REGRESSION « 7074 2 « 3SZ7
ERROR . 0989 54 L0018
TOTAL SS . 8067 Sé
-+ + + ¢t -+t ¢+ ¢t ¢+ + -+t ¢+ 3 3+ 3+ ++ 3+ttt 3+ttt 4t

F = 193.1208

R}= .B773400990973068

ADJ. R-SOQUARED = .8B7510991914744

DUREIN WATSON STAT.= 1.6075350508689%1

SUM OF RESIDUALS = 4,475SS846568020162D-15

SUM OF SCQUARED RESIDUALS = 9,.8902423509732892D-02

B-14




Trunk as
Percent
Total af
Total

. 3,."“131 BORRIET TSN T

TABLE B-4.3. (continued)
No. hge, Sex Race Body Body
years Hﬂem, Height, Trunk
g s
104 26 b Caucasian
122 24.5 F Caucasian 149.7  0.774%
169 18 F Caucasian 41.34 164 0.5429
170 18 F Caucasian 74.77 185 0.6384
in 18 F Caucasian 98 163  0.867
172 18 F Caucasian  $4.1 177.5  0.%379
173 19 F Caucasian 352.085 160 0.5027
174 19 F Caucasian  62.7 166.3 0.5881
175 19 F Caucasian 43.86 15 0.435
174 20 F Caucasian 47.0% 162.5 0.4851
17 20 F  Caucasian S0 160 0.47
178 20 F  Caucasian 40,5  158.5 0.4372
179 20 F Caucasian 41.29 156 0.4874
180 20 F  Caucasian 44,73 159  0.4851
181 2 F  Caucasian 48,25 163.5  0.53%4
182 2 f  Caucasian 62 158.5 0.3579
183 2 F Caucasian  57.9 165  0.5394
184 21 F Caucasian S51.7% 161 0.502
185 2 F Caucasian 57 166 0.5379
186 2 F Caucasian 57.5 166.8  0.978
187 2 F Caucasian 58.29 161.3  0.5881
188 H F Caucasian  55.1 160  0.568
18¢ 22 F  Cautasian 19.5 187.5 0.5278
194 2 F  Caucasian 57.3 166  0.5027
191 2 F Caucasian 49 136  0.482%
192 23 F Caucasian 43.2 163 0.4625
193 3 F Caucasian  43.4 161 0.5932
194 &S F Caucasian  352.5 198.5 0.5329
195 U F Caucasian 464,25 170.5 0,573
195 24 F  Caucasian 30.34 165.5  0.4977
197 24 F Caucasian 38.6 167.5 0.347
198 23 F Caucasian 56.25 183 0.5479
1§¢ rid F Caucasian 55,435 161 0.5278
200 7 F Caucasian 56.73 160 0.3304
20t 28 F  Caucasian 59 169  0.5329
202 29 F ' Caucasian ) 169 \0.535
203 29 F Caucasian 2.05 161 0.5077
204 29 F  Caucasian 31 185.5 0.5203
205 i F Caucasian 74.7 163 0.6459
206 32 F Caucasian 40.34 169.5 0,3379
207 32 F Caucazian 44.73 171 0.58%1
208 32 F  Caucasian S 157.4 ST3
209 2 F Caucisian " 155.5  0.6233
210 33 F Caucasian 53.5 164 0.5479
N S F  Caucasian 350.73 198.5  0.5092
2 18 F Caucasian  71.3 170 0.6233
e 18 F  Japanese 4.1 147.9  0.4708
834 20 F  Japanese A5 146.5  0.4577
A1 21 F  Japanese 9.2 156.9  0.3224
829 214 F  Japanese 49.4 148.4  0.5248
829 26 F Japanese 44.9 147.3  0.4992
842 30 F Japanese 43.5 155 0.4494
84s U F  Japanese 4.9 146.5  0.3332
847 34 F  Japanese 49.4 150 0.3324
848 36 F Japanese 38.6 147.4 0,558
850 38 F Japanese 42, 147.7  0.4624
sy 3 f Japanese 46,7 152.8  0.499
MEAN: $5.79280 159.9771 0.541458
STD: 11.00847 7.139266 0,071198
nid: 40.5 148.5  0.4372
MAY: 98 177.5  0.8¢7
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1.8592 41.66308
1.8531 32.80164
1.8574 34.37082
2,1276 40.750(4
1.5904 33.82148
1.5418 32.40474
1.7161 33.269%0
1.2663 33.31784
1.4498 33.45978
1.4614 12,16094
1.2422 35.19362
1.3224 36.87233
1.3976 34.709%0
1.5017 35.65292
1.5709 35.51467
1.6096 33.282%2
1.4833 33.84301
1.3539 34.51612
1.6005 36.11371
1.3989 38.78153
1.62035 35.05091
1.5107 34.93744
1.567% 32.06199
L4416 33.47649
1.3647 33.89023
1.62 Ja.61723
1.3399 34.60614
1,694 33,8232
1.5287 32.56339
1.5789 34.70137
1,574 34.8094)
1.5278 74.43708
£.539% 33.368%5
1,596 33.38972
1.59645 34.17819
1.4412 35.22738
1.4871 34.98755
1.8079 35.726%3

1.4513
1.499Z
1.3674
1.434
1.5727
1.4742
1.7907
1.431
1.4105
1.4371
1.4657
1.392
1.37848
1.4448
1.4947
2975
1 JI)R
1.4392

1,324705
0. 149549

1.2422

2.1276

33,7652
3431818

T4 €TITS
36,3973

33 x‘dﬁu
34.836817
33.93024
34.807al
12.88163
32.44948
3152492
35.81519
)4.846~:
33.89657

33.23610
35.57159
5. 43492
J4.24637
33.50792

34,7675
1.85294%

31,5245

41, 60)““
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TABLE B-4.4. DATA AND STATISTICAL SUMMARY FOR MALE TRUNKS

= E:MTRUNL Y = LNSA
FIEEFICIENTS FOR MODEL ( 29 DEGREES OF FREEDOM FDR t-TESTS )
Bl = . 8087 S.E. = .0803 t = 10.0399
2= -,0131 S.E. = .2117 t = ~-,0614
STAND. ERROR = 04667
a 1 = LNWT a 2 = LNHT
ANOVA
SOQURCE sS DF MS
REGRESSION 1.0887 2 5444
ERROR . 1289 29 . 0044
TOTAL S5 .2176 =t
R T T R S e R S T S R S S E T S S S S S SRS EEERESESESEET

F = 122.4429

R}= .B941318875996077

ADJ. R-SOUARED = ,89060295072993S6
DUREIN WATSON STAT.= 1.56I7S4T6SE4T73T
SUM OF RESIDUALS =-4.461708780212T48D-15

SUM OF SCUARED RESIDUALS = .12B850%3778311382
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TABLE B-4.4.

Ko, Age, Sex Race Bodz
years IexE t,
11 18 R Caucasian - 15.25

98 20,6 N Caucasian 59,
99 2 ®  Caucasian b4
101 21,5 N Caucasian 44.08
102 2 B Caucasian 44,08
106 26.3 B Caucasian 42.25
107 32 N Caucasian 74,05
108 36 ®  Caucasian 7B.25
109 35.3 #  Caucasian 50
112 46.4 M Caucasian $1.75
116 46.2 B Caucasian  &3.5
234 36 #  Caucasian  24.2
833 19 B Japinese S2.7
836 22 M Japanese 90,3
a37 23 R Japinese 56
840 27 N Japanese 3.6
841 29 N Japanese 41.2
843 b)) N Japinese 52.8
au 3 H  Japanese 62.6
846 32 M Japanese 32.3
- 849 38 B Japanese 3.1
85 39 N Japanese 1]
867 Adult N Chinese J2.4
B64 Adult #  Chinese 4.7
865 Adult N Chinese 4.9
866 Aduit B Chinese 4.7
867 Adult N Chinese 50.4
868 Adult N Chinese 0.7
869 Adult N Chinese sl 3

870 Adult & Chinese

871 Adult N Chinese 53.3
872 Adult N Chinese 57
NEAN: 54.64093
STD: 11.19840
KIN: 0.2
NAL: 78.25

(continued)

Bod
Beggzt,

Teunk

Trunk as
Percent
Total of
Total

I71'B"°0 5923"'1'1901’33’57192“

167.6
170.%
171.4
166.6
172.8
170.6

167

0 6304
0.6064

0.4172
0.5173

0.44]
0.6718
0.3353
0.4439

0.504
0.5222
0.5751
0.5269
0.5478
0.3553
0.3363
0.5473

1.86%6 34.22122
1,672 37.70334
1.7981 33.72448
1.8373 35.06938
1.9203 35.21478
1.9 34.58947
2.2433 39.79494
1.7414 33.97840
1.8158 33.52792
2.0171 34.17282
0.8473 36.11471
1.3696 33.17403
1.5139 34.084398
1.6254 33.54251
1.6093 33.44817
1,3621 34.43212
1.6034 38.36025
1.47561 36.82357
1.571 32,92807
1.7771 34.07000
1,7708 37.93765
1,0984 30.54442
1.3227 33.56014
1,393 36.12903
1.4351 35.88263
1.3818 34.35731
1.5092 34.91253
1.4711 37.23744
1.5016 35.99387
1,55 34.6

1.5765 35. 98477

163.2 0.568525 1.415475 35.11403
12.76028 0.104106 0.259430 1,78B164

110.3  0.304
184,2 0.8928
B-17

0.8473 30.54442
2.2435 39.79494




r'_-—~

F = 29.96%9

Ri= ,S260325501308182
ADJ. R-SQUARED =
DUREIN WATSON STAT.=

SUM OF SGQUARED RESIDUALS =

TABLE B-4.5. DATA AND STATISTICAL SUMMARY FOR FEMALE UPPER EXTREMITIES
FILE = B:FUFEX Y = sA
COEFFICIENTS FOR MODEL ( 54 DEGREES OF FREEDOM FOR t~TESTS )
80 = -3.546 S.E. = .98 t = -3.7014
BE1 = .3419 S.E. = .0502 t = 6.8062
B2= .1745 S.E. = .2 t = .8726
STAND. ERROR = .0629
a i = WT a 2 = HT
ANOVA
SOURCE ss DF MS
REGRESS 10N L2373 2 .1187
ERROR L2138 54 . 004
TOTAL SS L4512 S6
R S I S S N T N T T I N T T I I T T T T T T RS S NS EEmEERR

«S174149604060724
1.6278924486204073

SUM OF RESIDUALS =-~1.942890293094024D-16
«2138464643113387
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TABLE B-4.5.

(continued)

Upkx as
No. Age, Sex Race Body Dpdz Percent
years chzht. Height, Upper Total of
9 cs Extres Total

159 18 2 Laucaszan  8].3% 164 031108517 18.72998°
170 18 F  Caucasian 74.77 165  0.3145  1.8574 17.03994
i 18 F  Cautasian 98 163 0.3326  2.1276 13.83263
172 18 F  Caucasian 54,1 177.5  0.2867 1.5904 1B8.02691
173 19 F  Caucasian 52.05 181  0.2862 1.5418 18.58271
i 19 F Caucasian 42,7 166.3 0.3118 1.714) 18.16910
175 19 F  Caucasian 43.86 150 0,2153  1.2883 14.71194
176 20 F  Caucasian 47.05  182.5  0.26f 1.4498 18.00248
in 20 F  Caucasian S0 160 0.2385 1.4614 17.48851
178 20 F  Caucasian 40,5  158.5 0.2175 1.2422 17.30925
179 20 F  Caucasian 41.25 156 0.2297  1.3224 17.34993
180 20 fF  Caucasian 44.75 159  0.2494 1.3976 17.84487
181 2 F Cavcasian 48,25  163.3 0.2639 1.5017 17.57341
182 21 F  Caucasian 62 158.5 0.2706 1.5709 17.22579
183 2 F  Caucasian  §7.5 165 0.2801 1.6096 17.40183
184 2 F Caucasian $51.73 1868 0.2594  1.4853 17.46448
185 2 f  Caucasian 7 166 0.2907 1.5539 18.70776
184 21 F Caucasian  57.5  166.8 0.24B4  1,5005 14,78975
187 U F  Caucasian 358.25  181.3 0.2712  1.3989 16.96146
188 21 F Cautasian  53.1 160 0.2819  1.620% 17.3938%
189 2 f  Caucasian 49,5  157.5-  0.279 1.5107 1B.44823
190 22 ¥ Cautasian  57.3 166  0.2877 1.5679 18.34938
191 22 F  Caucasian 1] 156  0.2496  1.4416 17,31409
192 3 F Caucasian 43,2 183 0.2532  1.3647 1B.55352
193 23 F Caucasian  83.6 161 0.2682 1.42 16.55353
194 23 F Caucasian 2.5  15B.5 0.2645 1.5399 17.174644
193 rl] F Caucasian 484.25  §70.5 0.3054  1.694 18.02833
196 ] F  Caucasian 50.34  165.5  0.269 1.5283 17.60125
197 L] F Caucasian  58.6  167.5 0.2748 1.5789 17.40452
198 ) F Caucasian 56.25 143 0.2825  1.574 17.947%0
199 2 F Caucasian  35.43 161 0.256 1.3238 16.80010
200 27 F  Caucasian 355.75 160  0.287 1.3893 18.05599
201 28 F  Caucasian 39 169  0.2686 1.596 14.82957
202 29 F  Caucasian S7 189 0.2694  1.5645 17.197%7
203 29 F Caucasian  52.0S 181 0.2579  1.4412 17.89480
204 29 F  Caucasian Sl 135.5  0.2513  1.4B71 14.89846
205 3 F  Caucasian  74.7 163 0.3157  1.8079 17.46224
204 32 F  Caucasian 40.34 169.5  0.2952 1.4513 17.87682
207 32 f  Caucasian 64.75 i71 0.308 §.6992 18.12617
208 32 F  Caucasian 157.4  0.2647  1.5674 14.88783
209 32 F  Caucasian 1 195.5  0.2745 1.624 16.80538
210 3 F  Caucasian  33.9 164 0.2845  1.5727 18.08990
211 35 F  Caucasian 50.75  158.5 0.2407 1.4742 17.4B414
212 38 F  Caucasian 71.3 170 0.3036 1.7907 15.95424
832 18 F  Jdapinese 45.1 147.9  0.2278 1.4318 15.91004
834 20 F  Japanese 45  146.5 0.2748  1.4105 19.48245
104 25 F  Caucasian 57.82  144.8 0.3058 1.4645! 18.58853
122 24.5 fF  Caucasian 93 149.7 0.2976 1.8592 14.00488
833 21 F Japanese 59.3 156.9  0.3141  1,4571 18.95480
8ls 24 F  Japanese 49.4  14B.4  0,2812  1.4653 19.19060
B39 2 F  Japanese 4.9  147.3 0.2706 1,393 19.42549
842 30 F  Japanese 43.3% 135  0.2626 1.3848 18.96302
845 3 F  Japanese 47.9  146,5 0.2687 1.4448 18.57202
8y pYY F  Japanese 49.4 150  0.2864  1.4947 19.13543
848 3 F  Japanese 58.6 147.4  0.291 1,573 18.47619
850 38 F  Japanese 42,7 147.7 0.2682 1.3508 19.8349¢
85t 18 F Japanese 46,7  152.8 0.2918 1.4892 19.5944!

KEAN:  55.79280 159.9771 0.276019 1.554705 17.78783
STD:  11.00847 7.139266 0.024093 0.149649 0.931012

NIN: 40.5
Ml 98
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146.5
177.5

0.2133
0.3324

1.2422 15.563263
2.1276 19.854%0




TABLE B-4.6. DATA AND STAIISTICAL.SUMMARY FOR MALE UPPER EXTREMITIES

FILE = FE:MUPEX Y = SA
COEFFICIENTS FOR MODEL ¢ 45 DEGREES OF FREEDOM FOR t-TESTS )
L 0= ~5,7169 S.E. = .8078 t = =7.077%
B1l = « 8662 S.E. = ,0604 t= 7.7127
B 2= « 9237 S.E. = .1894 t = 22,7652
STAND. ERROR = ,07

a il = WT a 2 = MT

ANOVA

SOQURCE SS DF MS
REGRESSION 1.0069 2 « S0O3S
ERROR « 2202 4% . QO049
TOTAL SS 2272 47
-+ + 3+ ¢ + ¢+ %+ ¥ttt 1t Pt ittt i ittt ittt ¢+ 3t 3t 3t 1 2
F = 102.8706
R}= .B205320724276627
ADJ. R-SQUARED = .B8166705956645499
DUREIN WATSON STAT.= 1.373470606560744
SUM OF RESIDUALS =-7.16093850887226D-15
SUM OF SQUARED RESIDUALS = ,220236933B8348201
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TABLE B-4.6. (continued)
" 5 ] 3 Bod Surface A
0. e, ex ace 06 o
years Ie:g‘t, Hciqlt, g
cs Extres
T Adult ] k!
19 Adult R ? 63.6 0.348714
20 Adult " ? 4.4 181 6 0.37419
21 Adult " ? 70.4 174 0.32938
22 Adult n ? 83.32 172.7 0.319¢8
23 Adult ] ? 69.2  147.6 0.32804
74 Adult | ? 38.7 172.7 0.28064
75 Adult ] ? 89.9  170.2 0.35613
76 Aduit n ? 62.7 149.5 0.339¢8
77 Adult A ? 126.4 175.3 0.42871
78 Adult ] ? 62.6  163.8 0.3003
79 Adult n ? 89.5  153.6 0.34484
80 Adult " ? 4.5 152.4 0.25742
81 Adult | ? 63.8 173.2 0.3358!
82 Adult ] ? 68.5  182.6 0.34129
B3 Adult " ? $8.7 170.3 0.31742
9% 1e ®  Caucasian 45.25 171.8 10,3028
98 20,6 8  Caucasian  59.3 170 0.3281
99 U ®  Caucasian b4 164.3  0.3214
104 21.% ®  Caucasian 64,08 184.2  0.3669
102 22 M- Caucasian 64,08 178 0.3492
104 26,3 B Caucasian 62.25 162 0.3758
107 32 N Caucasian 74.05 179.2  0.3452
108 36 A Caucasian 78.25 177 0.3997
109 36.3 n Caucasian 30 138 0.3091
112 46.6 #  Cavcasian 351.75 160  0.3481
{16 86.2 B Caucasian $.5 172 0.3855
24 36 N Caucasian 4.2 110.3 0.1488
833 19 #  Japanese $2.7 155.7 0.321§
934 22 K Japanese 30.3 158  0.27197
437 23 N Japinese 36 166,35 0.3313
840 i W Japanese 3.6 165.5 0.3377
84 29 B Japanese 4.2 150 0.2
843 31 0 Japanese 52.8  160.7 0.288%
844 31 N Japinese 82.6 159.6 0.3218
844 Ry KB Japanese 32.9 162.8  0.3069
849 38 N Japanese 3.1 157.4  0.3484
852 39 B Japanese bé 164 0.3393
863 Adult N Chinese 32.4 140  0.1998
864 Adult #  Chinese 4.7 158.5 0.2439
865 Adult n  Chinese 4.9 162.4  0.2768
Bb4 Adult B Chinese .7 167.6 0.2712
867 Adult N Chinese $0.4 £70.5 0.3298
868 Adult R Chinese $0.7 171.4  0.3084
869 Adult N Chinese 3i.3 146.6  0.2972
870 Adult B Chinese 3 172.8 0.2173
87! Adult #  Chinese 3.3 170,86 0.307
872 Adult A Chinese 7 187 0.2944
NEAN: 99.09854 165,379 0.318987
STD: 14.55999 11.49027 0.045058
niN: 2.2 110.3  0.1488
MAL: 126.4  184.2 0.42871
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UpEx as
Percent
of
Total

Total

59'"'172'I"b’330?7'°1’79697 18517982

1,857 18.77712
2,04837 18.26769
1.92838 17.07910
1.82548 17.51210
1.91773 17.10648
1.71483 14.36347
1.93709 18.38479
7 18.62413

17.00582
3 17.42450
19.01799
17.71766
18.10140
18.51396
17.59349
20.32078
1.8696 17.54920

1,672 19,22248
1.7981 20.40487
1.8375 19.00408
1.9205 19.56782

1.9 19.22105
2.2435 17.81591
£.7414 17.75008
1.8138 19.1706!
2.0171 1911159
0.8473 19.92210
1.3696 20.48292
1.5159 18.38511
1.6254 20.38267
1.6093 20.98427
1.3621 20.3B743
1.6034 17.99301
1.6761 19.19933

1.371 19.33532
17771 19.60497
1.7708 19.16083
1.0984 18.19009
1.3227 18.43935

1.395 19.84229
1.43553 18.43333
1.3818 20.84968
1.5092 20.43466
1.4711 20.20254
1.3016 18.4669%

1,35 19.80445
1.5765 18.467427

1.679004 18.84774

1.85516
1.84322
1.80419

1.4901

0.271091 1. 115974

0.8473 18,36547
2.52094 20.98427




TABLE B-~4.7. DATA AND STATISTICAL SUMMARY FOR FEMALE ARMS

FILE = B:FARMS Y = SA
COEFFICIENTS FOR MODEL ( 10 DEGREES OF FREEDOM FOR t-TESTS )
B O = -6.1068 S.E. = 1.5113 t = -4,0408

B 1= .2009 S.E. = .0504 t = 3.9837
8 2= .7479 S.E. = .3073 t = 2.4342
STAND. ERROR = ,0359

a1t =W a 2= HT

ANOVA

SOURCE SS DF MS
REGRESSION . 0349 2 .0175
ERROR 0129 10 0013
TOTAL SS .0478 12 ‘
3+ + ¢+ +- -+ + 3+ 1t 3 T+ -+ 3 1+ F - ¥ ¥+ 1+ P i it i 3t 4 1 331 3t 4 32 3 23
F = 13.5773 ~ 4.5

R}= .7308549867994047

ADJ. R-SQUARED = .706387257S5974282

DUREIN WATSON STAT.= 1.9021873S5464177

SuUM OF RESIDUALS = S.851115123125783D-16

SUM OF SGQUARED RESIDUALS = 1.286458050479112D-02
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fras as
Percent
Total of
Total

g.zoz"'msra‘n:weu'

1.4105 14.10847
1.6451 13.48913
1.8592 12.36013.
1.6571 1415122
1.4653 14.186822
1,393 14.26417
1.3848 13.93703
1.4468 14.15537
1.4967 13.83042
1,379 13.24444
1.3308 14.30251
1.4892 14.79989

1.5081 13.94914

0.012930 0.134814 0,583343

TABLE B-4.7. (continued)
¥o. Age, Sex Race Bod Bod
years Nei 2Kt ' Heiqlt y fras
9 ce

432 18 P Japanese 4.1 1379
834 20 F  Japanese 45 1465 . 199
104 26 F Caucasian 957.62  144.8 0.2252
122 2.5 F  Caucasian 93 149.7 0,229
8335 i F  Japanese 9.3 1569  0.2343
838 2 F  Japanese 9.4 148.4  0.2079
839 26 F  Japanese 44,9 147,3 0.1987
842 30 F  Japanese 43.5 155 0.193
845 U F  Japanese 47.9 14,5 0.2048
847 36 F  Japanese 49.4 150 0.207
848 36 F  Japanese 8.6  142.4 0.2086
850 38 F  Japanese 42.7  147.7  0.19%9
851 38 F  Japanese 46.7 152.8  0.2204
MEAN: 52,6246 150.8384 0.209753

STD:  12,87735 5.123481
NIN: 2.7 146.5  0.193
MAX: 93 1648 0.2345
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1.3508 32.36015
1.8592 14.79989




TABLE B-4.8. DATA AND STATISTICAL SUMMARY FOR MALE ARMS

TILE = B:MARMS Y = SA

COEFFICIENTS FOR MODEL ( 29 DEGREES OF FREEDOM FOR t-TESTS )
B O = =6.8012 S.E. = ,B3Z23 t = -7.9799

F1l = 6162 S.E. = .0801 t = 7.688%9

b2 = « 5607 S.E. = ,2107 t = 2.6611
STAND. ERROR = .0664

al=WT a Z2=HT

ANOVA

SOURCE SS DF MS
REGRESSION 1.055S 2 « 5277
ERROR « 1277 29 0044
TOTAL SS 1.1832 31
PR b i D P b e e e A et e S B

F = 119.8114

R}= .B9204188742044655

ADJ. R~-SQUARED = .8884432838823079

DUREIN WATSON STAT.= 1.933621039918482

SUM OF RESIDUALS =-5.551115123125783D-17
SUM OF SQUARED RESIDUALS = ,1277373598227681
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TABLE B-4.

8. (continued)

Arss as
. fAge, Sex Race Bodz Eodz Percent
years Iexz t, Heig t, aras  Total of
Total

8% 1 A Cauciasian 15'25""177' "'6'2152"'1’1§0T'II'IIT98’
e 20.6 & Caucasian 9.5 1.8696 12,56953
99 21 N Caucasian 64 164.3 0 2314 1.672 13.83971
101 21.% N Caucasian 44.08  184,2 0.2778 1.7981 15.44964
102 2 N Caucasian 44.08 178 0.2524  1.8375 13.734603
106 26.3 N Caucasian 62.25 162  0.2764 1.9205 (4.39208
107 32 M Cavcasian 74,05  179.2 0.277% 1.9 14.561052
108 36 ¥ Caucasian 78.25 171 0,292 2.2435 13.015%7
109 36.3 f Caucasian 30 158 0.2147  1.7414 12.44401
$112 4.4 # Caycasian 51.75 160 0. 1.8158 §3.76803
116 66.2 8  Caucasian  63.3 172 0.2722  2.0171 13.49442
234 36 8 Caucasian 24.2  110.3 0.1092 0.B473 12.88799
833 19 N Japanese $2.7  155.7  0.2364  1,9696 15,06114
83 2 M Japanese 50.5 158 0.206 1.5159 13.58928
837 23 K Japanese $6  160.5  0.2423  1.4254 14,90709
840 ris % Japinese 53.6  165.5  0.2415  1.4093 15.00452
17} 29 N Japanese 4.2 150  0,2078  $.3b21 15,25585
843 p | N Japanese S2.8 160.7  0.2064  1.5034 12.87264
84 3 N Japanese 62,8  159.6 0.2404  1.46741 14.34281
846 32 8 Japanese 2.5 162.8 0.2204 1,371 14.02928
849 38 N Japinese 73.0 152.4  0.2578 © 17771 14.50478
852 39 N Japanese bé 164 0.249  1,7708 14.06144
863 Adult M Chinese 32.4 140 0.1374  1.0984 12.50910
864 Adult H  Chinese 41,7 158,85  0.1803  1,3227 13.43120
865 Adult #  Chinese £6.9  162.4 0.2029  1.395 14.3448¢
866 Adult M Chinese .7 167.6 0.2036 1.4533 13.99024
847 Adult " Chinese 50.4 170.5 0.2444  1,5818 13.45075
848 Adult N Chinese 50.7 171,46 0.2285  1.5092 15.00795
869 Adult " Chinese S1.3 166.6  0.2192  1.4711 14.90041
870 Adult #  Chinese $3  172.8  0.2087 1.5016 13.898%50
1 Adult A Chinese 33.3 170.6 0.2322 1.55 14.98044
672 Adult % Chinese 57 167  0.2208 1.5745 14.00570
NEAN: $4.564093 163.2 0.227809 1.5619475 14.10003

STD:  11.19840 12.76028 0.037388 0.259430 0.854914

NIN: 20.2 110,37 0.1092  0.8473 12,44401

MAIL: 78.25  184.2  0.292  2.2435 15.45075
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TABLE B-4.9. DATA AND STATISTICAL SUMMARY FOR MALE UPPER ARMS

"ILE = B:MUPARM Y = SA
'OEFFICIENTS FOR MODEL ( 3 DEGREES OF FREEDOM FOR t-TESTS )

t 0 2.1631 S.E. = B.2592

t = .2619
t 1 « 7409 S.E. = .429¢6 t = 1.7247
' 2 = =1,4009 S.E. = 1.879% t = -,7456
i TAND. ERROR = ,0947
al=WT a 2= HT

ANGVA

iOURCE sS DF MS
‘EGRESSION . 0366 2 01873
‘RROK « Q269 3 . 009
‘OTAL SS « 0635 S
AR T E S I E RN R T T I N T R I T T N S T T T S SO ERTEREEEEEREE
= 2,0402

= L TS762935469449516

iDJ. R-SQUARED = .4703669618118951

WWREIN WATSON STAT.= 1.50703B638286816

UM OF RESIDUALS = 1.942890293094024D~-16

UM OF SQUARED RESIDUALS = 2.6B96988S8436577D-02
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UpAra as
Percent
Total of
Total

0.125 T TCRE9EET085922"

1.9203 8.035193
2. 2435 5.946792
1.7414 7.017342
1.8158 7.814737
2.0171 7.70M 29

193445 7.374019

9.380183 3.549483 0.014284 0.1562321 0.5055%!
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TABLE B-4.9. (continued)
s, Age, Sex Race Bodz lodz
yeirs leiz t, Height, Upper
9 ) aras
%8 0.8 B "Taucasian™ 99.5 17
104 26.3 N Caucasian 62.25 162 0.1547
108 35 B Caucasian 78.25 171 0.1383
109 3.3 N Caucasian 30 158 0.1222
112 4b.6 n  Caucasian $S1.75 160 0.1419
116 46.2 N Caucasian . 172 0.1554
MEAN:  41,208F3  145.9 0,142383
ST0:
NIN: b)) 158 0.1222
NAX: 78.25 $72  0.1563

1. 7414 6.685922
2.2435 8.055193




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

FILE = B:MFARMS Y = 6A
COEFFICIENTS FOR MODEL ( 3 DEGREES OF FREEDOM FOR t-TESTS )
BEO= -1,1212 S.E. = 4.,4129 t = -.2541
Bl = . 8579 S.E. = .229S t = 3.7378
STAND. ERROR = 0506

a il = WT a 2 = HT

ANOVA

SOURCE SS DF MS
REGRESSION « 0668 2 . 0334
ERROR « Q077 3 <0026
TOTAL SS « Q745 S

E 2+ 3+ 2 4 2 £ 3+ 2 ¢t £+ + 2+t + -+ 2t ¢+ + £+ ¢+ F 2 F 2 2+ £+ ¢+ 3+ 1+ 33 2 5%+ 13 ¢

F = 13.0516

R}= .B96918560032184%9

ADJ. R-SQUARED = .8711482000402312

DUREBIN WATSON STAT.= 2.7779625T84618173

SUM OF RESIDUALS =-5.27385593646969474D-16

SUM OF SQUARED RESIDUALS = 7,4678604464312059D-07
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TABLE B-4.10. (continued)
Frars as
Xo. fAge, Bex Race Bodz Bodz Percent
years Neight, Height, Forearss Total of
29 e Total
L] N0:D A Taucasian 59,5 170 0. 11710 RR0E 58830
106 26.3 M Caucasian $2.25 162 0.1217  1.9205 6.336891
108 3 t  Caucasian 78,25 171 0.1357  2.2435 6.048584
109 36.3 8  Caucasian k) 158 0.0943  {.7414 5.426468 .
112 46,6 M Caucasian 91,75 160 0.1081 1.8158 3.953298
116 86.2 N Caucasian . 172 0.1168 2.0171 5.7904%1
MEAN:  61.20833  145.5 0.114466 1,93465 $5.906591
STD:  9.380183 5.649483 0.012700 0.162321 0.274419
NIN: 50 158 0.0945  1.7414 5,426468
RAL: 78.25 172 0.1357  2.2435 6.336891
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_’

TABLE B-4.11.

TILE = EBE:FHANDS
COEFFICIENTS FOR MODEL
E O = =4,337

Bl = .4118

E 2 273
STAND. ERROR = .¢Q
al=WT &
SOURCE

REGFESSION

ERROFR

TOTAL 55

F = Z.6481%9

Fire JQATTOIZTOLITTC
ADJ. R-SOUARED = .0
DLTTIN WATSON STAT
SUM OF REZIDLALS =
S or ecnfED RCS

DATA AND STATISTICAL SUMMARY FOR FEMALE HAND§

Y sA

( 9 DEGREES OF FREEDOM

S.E. = 2Z.6148 t = —-1,6575
S.E. = .172 t = 2.7131
S.E. = .S74T t = .047¢
996
Z = HT
AROVA
EE or MS
. 0257 2 L0129
S g 9 . OOTE
. 1S78 i1
TO20T130T1T1955D
= DLLTTOIETTAINTION
3.885”3H58618d0480 14
IDLSLS = 1S CDALT2TRES A G DT
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TABLE B-4.11. (continued)

Hands as

Ko. fge, Sex Race Body Body Percent
years exz Height, Rande  Total of

ce Total

10 28 P Caucasian 97.02 TEL. B"'O’OEGE“’I'H'T 10899396
832 18 F  Japanese . 147.9 0.07%8 1.4318 5,29403%
834 20 F Japanese 45 1465 0.0738 1,410 5.173920
833 yil F Japanese 9.7 156.9  0.0796 1.4%71 4.807572
838 b} F Japanese 45.4 146,84  0.0733 1.4853 S5.002388
3 2% F  Japanese 4.9 147,37 0.0719 1,397 5.141521
842 M F Japanese MY 155 0.069%  1.3848 5.025994
845 M F Japanese 47.9  146.5  0.0679  1.444F 4,414447
847 3 F Japinese 49.4 150 0.0794  1.4947 §.305004
848 36 F Japanese 58.6  147.4 0,0824 1,575 5.23174%
5 M F Japinese 42,7 47,7 0.0727  1.3%09 5.352387
8t 38 f  Japanese 4.7 152.8  0.0714 1,489 4.794520
HEAN: 49,26 150,9337 0.074464 1.478841 £,055099
STC:  5.698892 5.321706 0.0G5056 0.095551 0.276706
HIN: ol 146.5  0.0839  1,350R 4.416447
MAL: $9.3 1648 0,0824  1.657% S.I73921
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TABLE B-4.12. DATA AND STATISTICAL SUMMARY FOR MALE HANDS

"ILE = E:MHANDS Y = SA
:OEFFICIENTS FOR MODEL ( 29 DEGREES OF FREEDOM FOR t-TESTS )
!0 = =3,6566 S.E. = 1.3601 t = -2.46884
11 = 9731 S.E. = .,1279 t = 4.,4811
12 = -,2184 S.E. = 3363 t = -,6492
sTAND. ERROR = ,1059
a 1 = WT a 2 = HT

ANOVA
OURCE SsS DF MS
‘EGRESSION « 4409 2 « 2205
‘RROR « 3253 29 L0112
‘OTAL SS « 7662 31
B £ : -+ P+t + F+ 2+t 1+ 3 : -+ F 2+ 2+ F + -+ 2 2 3 2 £+ -+ 2+ + 1+ 1+ 3+ F 13

C = 19,6526

2m 575434721 0966371

iDJ. R-SQUARED = ,5612825459767271

‘UREIN WATSON STAT.= 1.18&765908957754

UM OF RESIDUALS = 4.107825191113079D-1%5

UM NF SQUARED RESIDUALS = ,3253109749445921
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TABLE B-4.12. (continued)

Hands as

No. fge, Sex Race z z Percent

years lonz t, Helg t, Hands  Total of
Total

% 187" N Caucasian~ 13, 25 I7I’B'°'6 0878 T.A%01°5. 878800
8 20.6 K Caucasian 39, 0.0931  1.8696 4.979674
99 2 n Caucasian 64 164.3 0.09  1.672 5.382775
101 21,9 M Caucasian 44,08  184.2 0.0891 1.7981 4,955230
102 2 R Caucasian 44.08 178 0.0968 1.8375 5.268027
104 26.3 KB Caucasian $2.25 162 0.0994 1.9205 5.175735
107 3 M Caucasian 74,05 179.2 0,0876 = 1.9 4.610528
108 36 B Caucasian 78.25 171 0.1077  2.2435 4.800534
109 36.3 N Caucasian 0 158 0.0924  1.7414 5.306075
112 4b.4 B Caucasian 951.75 160 0.0981 1.81358 §.402577
116 86, A Caucasian  45.5 172 0.1133  2.0171 5.616974
2 36 M Caucasian 24,2  110.3 0.0594 0.8473 7.034108
833 19 N Japanese 32,7 155.7 0.0851 1.5696 S5.4217a3
838 2 ®  Japanese 0.5 158  0.0727 1.5159 4.795830
837 23 B Japanese S5 160.5 0,089 1.4254 5.47557%
840 7 N Japanese 33.6  165.5  0.0962 1.4093 5.977754
841 29 H  Japinese 41.2 150 0.0699  1.3421 S.131781
843 U K Japanese 52,8 160.7 0.0821 1.5034 5.120349
844 B3| N Japanese 62.6 159,56 0.0814  1.4761 4.856512
Bdé 32 N Japanese $2.5  162.8 0.0865  1.571 5.506047
849 38 N Japanese n.1 157.4  0.0906 1.7771 5.098193
852 39 N Japinese &b 164 0.0903 1.7708 3.099390
863 Adult A Chinese 32.4 140  0.0624  1.0984 5.680990
864 Adult A Chinese 41.7  156.5 0.0636 1.3227 4.808345
865 Adult M Chinese 46,9  162.4  0.0739 1,395 5.297491
846 Adult A Chinese 47.7  167.6 0.0676  1.4553 4.645090
867 Adult R Chinese .6 170.5 0.0854 1.5818 5.398912
868 Adult N Chinese 0.7  171.4 0.0819 1.5092 5.426714
869 Adult N Chinese 51,3 166,86  0.078  1.4711 5.302154
870 Adult A Chinese 53 172.8  0.0486 1.5016 4.548460
871 Adult M Chinese 3[0.3 0 170.6  0.0748 1.55 4.825804
872 Adult M Chinese 57 167  0.0736  1.5765 4.648569

NEAN:  34.44093  143.2 0.084009 1.513475 5.234899
S10:  11.19840 12.76028 0.012728 0.259430 0.481773

NIN: 4.2 110.3  0.0396 0.8473 4.548460
BAL: 78.25  184.2  0.1133  2.2435 7.034108
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TABLE B-4.13. DATA AND STATISTICAL SUMMARY FOR LOWER EXTREMITIES

FILE = K:ALWEX Y = SA

( =FICIENTS FOR MODEL ( 102 DEGREES OF FREEDOM FOR t-TESTS )
BE O = -5.8572 S.E. = .S5558 t = -10.5379
BE1= .4581 S.E. = .0376 t = 12.1767
E2= .&6961 S.E. = .1247 t = S.5834
STAND. ERROR = .0648

a 1l = WT a 2= HT

ANOVA

SOURCE ss DF MS
REGRESSION 1.7394 2 .8697
ERROR . 4283 102 L0047
TOTAL SS 2.1678 104

F = 207.1079

R}= .8024082027807801

ADJ. R-SQUARED = .8004898I57992166

DUREIN WATSON STAT.= 1.226448620555049

SUM OF RESIDUALS = &6.203Z71150093062D-1%
SUM OF SQUARED RESIDUALS = ,428T71967305587
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TABLE B-4.13. (continued)

AlowEx as

Na. fAge, Sex Race Bad K Percent

years Ieig ' Hexg t, Lower Total of
9 Extrea Total
0 1 P~ CLaucasian  57.52  IoK.8 0.839%  I.EAST A0,702%9
122 4.5 ¢  Caucasian 93  149.7  0.478 1.8592 34.46729
169 18 F  Caucasian 81.36 164 0.6854  1.4531 41.47181
170 18 F Caucasian 7477 165 0.7879  1.8574 42.4195¢
171 18 F Caucasian %8 163  0.8094 2.1276 38.04286
172 18 F  Caucasian 54,1 177.5  0.4367  1.5904 41.29149
in 19 f  Caucasian 52.05 161  0.6448 1,548 41.82124
174 19 F  Caucasian 2.7  166.3 0.70056 1.7141 40.82512
175 19 F Caucasian 43.84 150 0.5158  1.2883 40.03725
176 20 F  Caucasian 47.05  162.5 0.5878  1.4498 40.54392
in 20 F  Caucasian 50 160 0,826  1.4614 42,83563
178 20 f  Caucasian 40,5  158.5 0.4922 §.2422 39.62324
179 20 F  Cavcasian 41.25 156  0.5081 1.3224 38.42256
180 20 F Caucasian 4&4.75 159 0.5589 1.3976 39.98998
181 2! F Caucasian 48.25  143.5 0,587 1.5017 39.08903
182 21 F  Caucasian 62  158.5 0.6179 1.5709 39.33413
183 21 F  Caucasian  957.5 165 0.6785 1.6096 42.15333
184 21 F  Caucasian S51.75 161  0.6091 1.4853 41.0085%5
185 21 f  Caucasian $7 166 0.6083  1.5539 39.14464
1686 21 F Caucasian 57.5  166.8 0.6456  1.4005 40.33739
187 21 F  Caucasian 58.25  181.3 0.629% 1.5989 39.37081
188 i f  Caucasian  95.1 160  0.4688 1.6205 41.14779
189 22 F  Caucasian 49,5  157.5 0.5949 1.5107 39.37909
190 2 F  Cavcasian 97,5 166 0.6719  1,5679 42.85349
191 22 f  Caucasian 49 156 0.5984 1.4418 41.52330
192 23 F Caucasian  43.2 163 0.3397  1.3847 39.5471%
193 23 F  Caucasian  bJ.6 141 0.648% 1.42 40.0308%
194 23 F  Caucasian  S2.5  158.5 0.84]5 1.539% 41.458%4
195 24 F Caucasian 84.25  170.5 0.8995  1.694 41.29279
194 r] F  Caucasian 50.34 165.5 0.4456 1.5287 42.24301
197 24 F Caucasian  58.6 167.5  0.6341  1.5789 40.16087
198 3 F  Caucasian 356.25 183 0.86152 1,574 39.148b6
199 re) F Caucasian 35.45 180 0.4344  1,3238 41.43276
200 2 f  Caucasian 56.75 160 0.6851 1,589 41,84334
201 28 f  Caucasian 59 149 0.69  1.596 43.23308
202 29 F  Caucasian S7 169 0.6557  1.5665 41.85764
203 29 F  Caucasian 52.05 161  0.5694 [.4412 39.50874
204 29 f  Caucasian 3l 155.5  0.6091  1.4B71 40.95891
205 M F Caucasian 74,7 163 0.7325  1.8079 40.51662
204 32 F  Caucasian 460.34 169.5  0.4844  1,4517 41.445617
207 32 F Caucasian 4475 171 0.7025  1.4992 41.34298
208 32 f  Caucasian 9 157.4  0.6245  1.5474 39.84309
209 2 F Caucasian T 155.5 0.8294 1,534 38.51897
210 13 F Caucasian  53.5 164 0.6281 1.5727 39.93748
21 35 F Caucasian. 50.75  158.5 0.4053 1.4742 41.05955
212 38 f Caucasian 71.3 170 0.7518 1.7907 41.98358
832 18 F  Japanese 46.1 147.9 0.58 1.4318 40.50845
834 20 F  Japanese 45 146.5  0.5647  1.4105 40.00708
8335 21 F Japanese $9.3  156.9  0.7002 1.4571 42,254%4
838 ] F  Japanese 49.4 148,84 0.5517  1.4653 37.45099
839 2% F  Japanese 4.9  1472.3  0.5181  1.393 37.04953
842 30 F Japanese 43.5 155 0.5483 1.3848 39.59414
84S p F Japanese 47.9  148.5  0.5201 1.4468 33.94829
m 36 F  Japanese 49.4 150  0.5702 1.4947 38.09714
848 36 f  Japanese 8.6  187.4  0.4103  1.979 38.74920
850 38 F Japanese 42.7 147.7 0.5175 1.3508 38.31063
851 38 F Japanese 4.7 152.8  0,5901 1,4892 39.62530
1 Adult | ? §9  172.1 0.63871 1.79097 35.46279
19 Adult ] ? 83.4 174 0.85129 1.8571 35.07027
20 Adult A 7 74,4 181.6 0.78064 2.04837 38.11030
21 Adult ] ? 70.4 i 0.71 1.92838 346.81846
22 Adult A ? 83.32  172.7 0.84935 1$.8254B 35.57146
23 Adult | ? 69.2  187.6 0.87935 1.91773 35.42449
74 Adult " ? 8. 172.7 0.47032 1.71483 39.08958
75 Adult | ? 69.9  170.2 0.724501 1.93709 37.40197
76 Adult n ? $2.7  169.5 0.43387 1.82387 J4.75412
77 Adult ] ? 126.4  175.3 0.86806 2.52094 34.43370
78 Adult | ? 62.6  163.8 0.43129 1.72355 36.462730
79 Adult N ? 49.5  163.6 0.65484 1.81323 3b.11455
80 Adult | ? 4.5 152.4 0.50322  1.4529 34,53555
81 Adult " ? 3.8 173.2 0.46813 1.85516 35.90487
82 Adult | ? 8.3 162.6 0.85516 1.84322 35,5443
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83 Adult |
98 20.4
99 21
101 4.5
102 22
104 26.3
107 32
108 36
109 35.3
112 46.6
114 86.2
pal) 36
833 19
834 2
837 23
840 ris
B4y 29
B43 3
au 3
844 32
849 3
852 -~ 39
863 Adult
864 Adult
865 Adult
Bto Adult
867 Adult
848 Adult
849 Adult
870 Adult
871 adult
872 Adult

TABLE B-4.13.

MEBX XX T XA REREEX XN E N A XXX XA X XXX BB RXRERN R XN

?
Caucasian
Caucasian
Caucasian
Caucasian
Caucasian
Caucasian
Caucasian
Caucasian
Caucasian
Caucasian
Caucasian
Caucasian
Japanese
Japianese
Japanese
Jipanese
Japanese
Japanese
Jipanese
Japanese
Japanese
Japanese
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese

MEAN:
S1D:

nIN:
MAL:

(continued)

8.7 170.3 0.64387
45.25 171.8 592
$9.5 170 0.7579
&4 184.3  0.48172
44.08 184,2 0,704
44,08 1718 0.7286
82,25 162 0.7288
74.05 1719.2  0.7622
78.25 171 0.7902
50 158 0.7004
.75 160 0.7082
85.5 172 0.7959
4.2 110.3  0.2825
S2.7 155.7 0.4184
90.5 158 0.4083
Sb 160.5 0.5424
S3.4 165.5  0.6188
41,2 150  0.5144
52.8 160.7 0.6174
62,6 159.6  0.62%3
32.5 162.8  0.4284
3.1 157.4  0.6487
b6 164  0.6429
32.4 140  0.4525
.7 158.5  0.5255
45.9 162.4 0.5017
4.7 167.6 0.544¢
950.4 170.5 0.54561
50.7 171.4  0.5356
$1.3 te6.6 0,519t
§3 172.8  0.5542
93,3 170.6  0.5951
7 167  0,5897

1.80419 35,68748
1.4901 39.72887
1.8696 40.51808

1,672 346.91387
1.7981 39.15243
1.8375 39.54285
1.5205 37.94845

1.9 40.11578

2. 2435 35.22179
1.7414 40.23199
1.8138 39.00209
2.0171 39.45763
0.8473 33.34120
1.5696 39.41131
1.3159 40.12797
1.6254 39.52257
1.6093 38.43907
1.3621 37.76521
1.4034 38.50567
16761 37.30684

1.571 40.01273
1.7771 37.51817
1.7708 358.30562
1.0984 41.19628
1,3227 39.72934

1.395 33.96415
1.455) 37.42183
1.5818 35.78834
1.5092 356.81420
1.4711 35,28652
1.5016 36.90729

1,95 38.39354
15765 37.403564

57,304 162, 4447 0630670 1,620670 38.98349
12.86119 9.739839 0.083742 0.225655 2.244111

24,2
126.4
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110.3
184.2

0.2825

0.8473 33.74120

0.86806 2.52096 47.23308




TABLE B-4.14. DATA AND STATISTICAL SUMMARY FOR LEGS

E = PB:ALEGS Y = SA

FIL
COEFFICIENTS FOR MODEL ( 42 DEGREES OF FREEDOM FOR t-TESTS )
Bi= .S421 S.E. = .0768 t = 7.0566
F o= .6264 S.E. = .2055 t = 3.0481
STAND. ERROR = .0B7S

a1 = WT a 2= HT

ANOVA

SOURCE Ss DF MS
REGRESSION 1.1398 2 .5699
ERROK .3216 42 L0077
TOTAL S5 1.4614 44

P e Ty T Y R T S T Y S T Y Y S T T Y T T
4+ 3+ 3+ 1+ttt T 22 1t 3t 3 3t 2 t 2 3+t + 3 - Xt 5 2 2+ 2+ % 2

F = 74.43%

R}= .779950TI724599788

A~DJ. R-SQUARED = .7748I2898TS020S

DURBIN WATSON SETAT.= 1.,2955775446478115

SUM OF RESIDUALS =-9.92246182825873737D-15

SUM OF SQUARED RESIDUALS = .Z21582889Z0SZ127
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TABLE B-4.14. (continued)
Alegs as
No. Age, Sex Race Bodz Bqdz Percent
yeirs leia t, Height, Le?s Total of
9 Ca {alld Total
104 Y P "Caucasian 97.82 184,87 .58l 1.adal 34.110M
122 .5 F  Caucasian 93 149.7 0.545 1.8592 30.42148
832 18 F  Japanese 45,1  147,9  0.4892 1.4318 34.16478
834 20 F Japanese 45 1465  0.4649  1.4107 32.93994
835 21 F Japanese 59.3  154.9 0.5852 1.4571 35.31470
838 r{] F  Japanese 49.4  148.4  0.45BB  1.4453 31.31099
839 26 F  Japanese 44,9 147,13 0.4327 1,393 31.06243
842 30 F  Japanese 43.5 155 0.457  1.3B4B 33.00115
843 3 F Japanese 47,9 146.5 0.4316  1.444B 29.B83135
847 36 F  Jaganese 49.4 150  0.4738  1.4967 31.65431
848 36 F Japanese $8.6  147.4 05103 1,573 32.4
850 38 F  Jipanese 42,7 1477 0.4226 1.3508 31.28518
BS! 38 F Japanese 46,7  152.8 0.49%9  1.4892 33.29973
9% 18 #  Caucasian 45.25 171.8 0.4878  1.4901 32.73405
98 20.6 N Caucasian  59.3 170 0.6242  1.8694 33.38482
9% 21 #  Caucasian o4 1647 0.5022  1.472 30.03588
101 .3 M Caucasian 44,08  184,2 0.5789 1,7981 32.19509
- 102 2 # Caucasian 64.08 178 0.6108  1.837% 33.24081
108 26,3 M Caucasian 42.25 162 0.5964  1.9205 31.0544¢
107 12 N Caucasian 74,09  179.2 0.6292 1.9 33.11578
108 3b N Caucasian 78.25 171 0,6563  2.2435 29.25339
109 36.3 N Caucasian 90 158 0.%683  1.7414 32.63464
{12 46,4 A Cavcasian  51.73 160 0.3736 1.8158 31.58938
114 56.2 B Caucasian 65,3 172 0.6398  2,0171 31.71880
2 36 N Caucasian 24,2 110.3  0.2214  0,8473 25.13004
833 19 ¥ Japanese 32, 135.7 0.5053  1.5696 32.19291
B34 2 R Japanese 50.3 198 0.5044  1,5159 33.27396
837 3 ®  Japanese S6  160.5 0.5265 1.6254 32.39202
840 27 N Japanese S$3.4  185.5  0.3084  1.4093 31.3M1Y7
841 29 #  Japanese H.2 150 0,424  1.3621 31.18713
847 3 M Japinese $2.6°  1860.7  0.4977  1.8034 31.01534
Bi4 31 B Japanese 62.6  159.6  0.5197  1.8741 31.00850
844 M M Japanese S2. 162.8  0.5136 1,571 32,69255
B49 38 M Japanese 73.1 157.4  0.5452  1.7771 30.47919
852 39 M Japanese bé 164 0.323  1.7708 29.53447
843 Adult R Chinese 32.4 140 0.3602 1.0984 32.79315
844 Adult M Chinese 41,7 158.5  0.4216 1.3227 31.87419
865 Adult X Chinese 46,9  162.4 0.4031 1,395 28.89405
846 Adult M Chinese 47.7 1676 004701 21,4553 30.72218
857 Adult R Chinese 50.6  170.5  0.4892  1.5818 29.46240
868 Adult #  Chinese 50.7  171.4  0.4536 1.5092 30.03545
869 Adult | Chinese S1.3 166.6  0.4187 1.4711 2B.434%0
870 Adult N Chinese 93 172.8  0.454  1,5016 30,23441
871 Adult 8 (Chinese $3.3 0 170,46 0.4844 1,55 31,2518
872 Adult R Chinese §7 167  0.4904  1,5763 31.10888
MEAN:  54.05844 159,5288 0.500173 1.584455 31.52248
STD:  11.74380 12,44032 0.079956 0.235874 1.4678444
nin: 2.2 110,73 0.2214  0.8473 24.13004
NAL: 3 1842 0.6563  2.243% 35.31470




TABLE B-4.15. DATA AND STATISTICAL SUMMARY FOR THIGHS

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

f 0= -5.6501 S.E. = .999 t = ~5.6557
B1l= .6293 S.E. = .087S t = 7.1898

2= .3794 S.E. = .2342 t = 1.6201
STAND. ERROR = .0997

a 1 = LNWT a 2 = LNHT

ANDVA

SOURCE ss DF MS
REGRESSION 1.1817 2 .S908
ERROR L4175 42 L0099
TOTAL SS 1.5992 44

F = $9.4376

R}= .7289281748756247

ADJ. R-SQUARED = .737288S67I71044652

DUREIN WATSON STAT.= 1.251266264607495

SUM OF RESIDUALS =-4.468447674116255D-15

SUM OF SQUARED RESIDUALS = .4175007402604074
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TABLE B-4.15. (continued)

rea, a#e2 AThigh as

No. Age, Sex Race Body dez Percent

years Hexzht. Height, Thighs Total of
9 s Total

104 d - Taucasian  S7°82  TBRCB 0T334 "TCRAST™20. 20845
122 W5 F  Caucasian 93 197 0.35 1.B592 18.82530
832 18 F  Japanese 46,1 142.9  0.2949  1.4318 20.596435
834 20 F Japanese 4 146,5  0.2742  1.4103 19.43991
833 21 F  Japanese 59.3 1569 0.3598 1.4571 21.71263
838 24 F  Japanese 49.4 1484  0.2878  1.4657 19.64102
839 26 F  Japinese 44,9 147.3  0.2383 1,393 1B.54271
842 30 F  Japanese 43.5 155 0,287 1,3848 20.7230!
845 3 F Japinese £.9 146,53  0.2564  1.4448 18.41304
84 36 F Japanese 9.4 150  0.2689 1.4947 17.96419
848 36 F  Japanese 38.6  147.4 03191  1.573 20.26031
850 38 F  Japanese 42,7 147,17  0.258 1.3508 19.09979
851 38 F Japanese 46,7  152.8  0.2747 1.4892 18.44b14
9 18 N Cavcasian 43.25 171.8  0.3002 1.4901 20,14629
98 20.6 B Caucasian 9.5 170 0.3287  1.8694 17.58130
99 21 R Caucasian o 164,73  0.302 1,672 18.07416
101 21,5 N Caucasian 44,08 184.2 0,3153 1.7981 17,54629
102 2 A Caucasian 64,08 178 0.3712  £.8375 20.20134
106 26.3 N Caucasian 42,25 162 0.3754 11,9205 19.54699
107 32 A Caucasian 74.05  179.2  0.382 1.9 20.10526
108 36 B Caucasian 78,25 171 0.4025  2.2435 17.9407]
109 36.3 R Caucasian 30 158 0.3477  1.7414 19,9649
112 46,6 N Caucasian 31.75 160  0.3214 1.8158 17.70018
114 86,2 K Caucasian 65.3 112 0.364  2.0171 18.04570
radl 36 N Caucasian 24,2 110,31 0.1284 0.8473 15.15401
833 19 M Japanese 52.7  155.7 0.2978  1.5696 1B.97298
836 2 M Japanese 50.5 158 0.2927 1.5159 19.28227
837 23 N Japanese 9 150,35 0.3178  1.4254 19.55211
840 a A Japanese 33.6  185.5 0.3058  1.4093 19.00205
8t 29 M Japanese 41.2 150 0.2599 1.3621 19.08083
843 3  Japanese - 52.8  160.7 0.3019 1.6034 18.82873
844 1 M Japanese 62.6  159.6 0.3159. 1.5761 18.847372
Bés 32 N Japanese 52.5  162.8 03107 1,571 19.7%5175
849 I8 N Japanese 3.0 157.4 0 0.3302  1.7771 18.58083
gi2 3 X Japinese L1 164 0.3162 1.7708 17.85433
863 Adult A Chinese 32.4 140  0.2134  1.0984 19,42825
864 Adult N Chinese 44,7 158.5 0.2379 1.3227 17.98593
863 Adult B Chinese 46,9  162.4  0.2225  1.399 15.94982
866 Adult M Chinese 47.7  187.6 0.2587 1.4333 17.77640
847 Adult N Chinese 0.6 170.5 0,275 1.5B18 17.38525
868 Adult R Chinese 0.7 1714 0.2778  1.5092 18.40710
869 Adult N Chinese Si.3 166.6 0.2774 1.4711 16.137%8
870 Adult N Chinese 3 172.8 0.2538  1.5014 16.90197
871 Adult R Chinese 3.3 170.6  0.2645 1.55 17.06451
872 Adult N Chinese 57 §67  0.2953  1.5765 1B.73134
MEAN:  54.05B44 139.4288 0.29478 1.584455 18.69792

§TD:  11,74380 12,44032 0.049594 0.235874 1.307920

MIN: 2.2 110.3  0.1284  0.8473 15,15401

MAL: 93 184,72 0.4025  2.2435 21,7123
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TABLE B-4.16. DATA AND STATISTICAL SUMMARY FOR LOWER LEGS

¢

FILE = B:ALWLEG Y = SA

COEFFICIENTS FOR MODEL ( 42 DEGREES OF FREEDOM FOR t-TESTS )

B O = -8.1939 S.E. = 1.0005 t = -B.19
Bl = <4162 S.E. = .0877 t = 4.7486
E 2 = 9733 S.E. = .234%5 t = 4.1506
STAND. ERROR = ,0998

a il = WT a 2= HT

ANOVA

SOURCE SS DF MS
REGRESSION 1.1144 2 « 9572
ERROR .4187 2 .01
TOTAL SS 1.5332 44

F = S55.89%

R}= .726B922585995541

ADJ. R-SQUARED = .720S419IZ90557624

DUREIN WATSON STAT.= 1.B27741131S27515

SUM OF RESIDUALS =-1.2739809207377467D-14
SUM OF SCUARED RESIDUALS = ,4187172654712121
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TABLE B-4.16. (continued)

. Alwlgs as
No. Age, Sex Race Body Bodz Percent
yeirs , Ieiaht, Height, Llower  Total of
9 4] legs Total
H 2 F-~""Caucasian  57.8¢ 183787 ""0.2280° "1 3151713090798
122 U5 F  Caucasian 93  149.7 0.2156 1.8592 11.59438
832 18 F Japanese 4.1 147.9  0.1943 1,438 13.57033
834 20 F  Japinese 45 146.3  0.1907 1.4105 13.52002
835 3| F  Japanese $9.3 1569 0.2254 1,457 13.80207
838 24 F Japanese 49.4 148.4 0,171 1.4633 11.4699%
B39 26 F  Japanese 4.9  142,3  0,1744 1,393 12.31974
842 30 F Japanese 43.5 1533 0.17 1.3848 12.27414
845 3 F Japanese 47,9  148.5 0.1652 1.4448 11.41830
847 3b F Japanese 49.4 150 0.2049  1.4947 13.4901}
848 36 F Japanese 58.6  147.4  0.1912 1,975 12.17948
830 38 F Japanese 42,7  147.7 0.1646 1.3508 12.18337
85! 38 F  Japanese 46.7  152.8  0.2212 1.4892 14,8534
9% 18 #  Caucasian 45.25 171.8 0.1876  1.4901 12.3897%
98 20,4 R Caucasian  59.5 170 0.2955 1.B496 15.80551
99 21 M Caucasian o 1643 0.2 1.672 11.96172
101 2.5 M Caucasian 44,08  184.2 0.2834  1.7981 14,44879
102 2 N Caucasian 44,08 178 0.2396  1.8375 13.03945
106 6.3 N Caucasian  42.25 162 0.221  1.9205 11.50741
107 M Caucasian 74,05 179.2 0,272 1.9 13.01052
108 3 N Caucasian  78.25 17t 0.2538  2.2435 11.31248
109 36.3 B Caucasian 30 158 0.2206 1.7414 12.66794
112 46.6 A Caucasian  351.73 160 0.2522 1.8158 13.88919
116 86.2 #  Caucasian  63.5 172 0.2758  2.0171 13.47309
ra] 36 M Caucasian 24,2 110.3  0.093 0.8473 10.97504
833 19 R Japanese 92.7  155.7 0.2075  1.5696 13.21992 -
834 22 M Japanese 50,3 138 0.2121  1.5159 13.99148
837 rA] R Japanese 56  160.5  0.2087 1.6254 12.839%1
840 K N Japanese S3.6 1659  0.2024  1.4093 12.58932
841 29 M Japanese 41,2 150 0.1649  1.3621 12.10430
843 M) N Japanese 52.8  160.7  0.19S4  1.4034 12.18440
844 31 X Japanese 62,6  199.6 0.2038 1.4761 12.15917
846 32 N Japanese 32,5 162.8 0.2033  1.571 12.94080
849 38 M Japanese 3 1574 0.5 L7771 12,09834
852 39 N - Japanese 6é 164  0.2068 1.7708 11,67833
863 Adult N Chinese 32,4 140  0.1468  1.09B4 13.36489
864 Aduit N Chinese 41,7 158,95  0.1837  1.3227 13.88825
865 Adult M Chinese 46,9  162.4 0.1806  £.399 12.94423
846 Adult M Chinese 47.7  167.6 0.18B4  1,4553 12,94578
857 Adult % Chinese 0.6  170.5 0.1942 1,5818 12.27715
868 Adult #  Chinese 0.7  §74.4  0.1758  1.5092 11.648535
869 Adult B Chinese SE.Y 166,46 0.1809  1.4713 12.29692
870 Adult N Chinese S3 0 172.8  0.2002 1.5016 13.33244
871 Adult # Chinese 5.7 1706 0.2199 1.55 14,18709
872 Adult M Chinese 3 167  0.1951  1.5765 12.37551

NEAN:  34.05844 159.4288 0.203393 1.584455 12,82456
STD:  11.74380 12.44032 0.034751 0.235874 1.018813

AIN: 24,2 1103 0,097  0.8473 10.97404
nal: §3  184.2  0.2955  2.2435 15.80551
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TABLE B-4.17. DATA AND STATISTICAL SUMMARY FOR FEET

FILE = B:AFEET Y = SA
COEFFICIENTS FOR MODEL ( 42 DEGREES OF FREEDOM FOR t-TESTS )
EO= =-7.3891 S.E. = .9878 t = -7.4803
E1= .3716 S.E. = .0865 t = 4.2941

F 2= .7253 S.E. = .2T1% t = 3.1327
STAND. ERROR = .0986

al = WT a 2 = HT .

ANOVA

SOURCE ss DF MS
REGRESSION . 7599 2 .3799
ERROR . 4082 a2 . 0057
TOTAL SS 1.1681 a4

F = Z9.0951

R}= .65055I99514265S

ADJ. R-SOUARED = .6424273547897177%

DUREIN WATSON STAT.= 1.065072658971817

SUM OF RESIDUALS =-1.409823Z38S706477D-14

SuM OF SQUARED RESIDUALS = .4081810T97746775
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TABLE B-4.17. (continued)

AFeet as
No, fge, Sex Race z Bodz Percent
years lexa t, Height, Feet Total of
ta Total
103 P! F-=""Caucasian 57.52 188,58 0. 1083 " 10B151°5.58928%
122 .5 F  Caucasian 93 149.7 0.1124  1.8592 6.045611
832 18 F  Japanese 46.1  147.9  0.0908 1.431B 4.341467
834 20 F  Japanese 45 1465 0.0994  1,4105 7.047146
833 A F  Japanese 9.3 156.9 O, 115 1.6571 6.939834
838 214 F  Japanese 49.4 (48,4 0.0929 1,4433 6.339998
839 26 F Japanese 4.9  147.3 0.0834 1,392 5.987078
842 30 f  Japanese 43.5 155 0.0913 1.3848 4.593009
845 3 F Japanese 47.9  146.5 0.0885  1.4448 6.116947
847 36 F  Japanese 49.4 150 0.0964  [.4947 6.44083¢
848 M3 F Japanese S8.6  147.4 0.1  1.575 4.349206
850 38 F Japanese 42,7 147.7 0.0949 1.3508 7.025464
851 3 F  Japanese 46,7  152.8  0.0942 1.4892 6.325343
94 1 N Caucasian 45,25  171.8  0.1042  1.4901 6.992819
98 20.6 R Caucasian  59.9 170 0,1337  1.8696 7.131262
99 21 A Caucasian o 1647 0115 1,472 4.B77990
101 21.5 N Caucasian 64,08  184,2 0.1251 1.7981 4.937343
102 2 B Caucasian 44,08 178 0.1158  1.8375 6.302040
106 26,3 N Caucasian 62,25 162  0.1324  1.9205 6, 894038
107 3 B Caucasian 74,05  §79.2 0,133 1.9
108 36 # Caucasian 78.25 - 171 0.1339 2.2435 §. 968340
109 36.3 M Caucasian S0 158 0.1323 1.7414 7.597335
112 4.6 N Caucasian  951.75 150 0.1346 1.8158 7.412710
116 86,2 M Caucasian 43,5 172 0.31561 2.0371 7.738B32
2 34 R Caucasian 24,2 110.37  0.0811 0.B473 7.211141
B33 19 8 Japanese 2.7 155.7  0.1133  1.5696 7.21B399
836 ° K Japanese 50.3 158 0.1039  1.5159 4.854014
857 23 M Japanese S6  160.5  0.1159  1,4254 7,130592
840 27 N Japanese 3.6 165.%  0.1102  1.5093 6.847497
841 29 % Japanese 4.2 150 0.0896 1.3621 6.578077
843 i N Japanese 2.8 160.7 0.1201 1.4034 7.490333
Y] U N Japanese $2.6  159.6 0,1056 1,878l 4.300340
Bds 32 N Japanese 2.5 162, 8 0.115 1,571 7.320178
849 38 N Jipanese 3.1 157.4  0.1213  1.7771 6.836981
852 39 M Japinese 64 164 0.1199  1.7708 4.7709%50
863 Adult R Chinese J2.4 140  0,0923 1.0984 8.403131
864 Adult N Chinese 41,7  158.5  0.1039 1.3227 7.855144
863 Adult A Chinese 46,9  162.4  0.0986  1.395 7.048100
846 Adult N Chinese 4.7 167.6  0.0975  1.4553 6.499649
867 Adult A Chinese 30.6  170.3  0.0949 1.5818 6.125932
866 Adult % Chinese 30.7 (7.4 0,102 1.5092 6.758547
869 Adult R Chinese $1.3 186.6 0,1008 1.4711 4.852015
87¢ Adult M Chinese 33 172.8 0.1002 1.5016 b.672862
871 Adult N Chinese 3.3 170.6  0.1107 1,55 7.141935
872 Adult N Chinese 37 167 0.0993 1.5745 6.298743

NEAN:  54,05844 139,4288 0.108044 |.3B4435 4.832646
STD:  11.74380 12.44032 0.017038 0.235874 0.517126

RIN: 24,2 110.3  0.0611  0.B473 5.948353
NAIL: 93 184.2  0.1361  2.2435 8.403131
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TABLE C-1. TABULATION OF MINUTE VENTILATION DATA

AUTHOR (year! NUMGER ot SPECIAL ACTIVITY RCTIVITY 82 ABE st [GHT  WEIBH® BSA Ve Ve a
SUERJELTS  CIKCUNSTANCES (k;a/sin)  TYPE® (WF) tyr) ik (a) (sq.0) il/mn)  Rean?

&h..ires, M. (1973) 26 Infant, R 0.40 0.68

R 0.41 6.n

(] 0.42 0.7%

[ 0.43 0.80

R 0.44 0.84

R 0.4 0.8

R 0.48 0.92

R 0.47 0.9¢

f 0.40 1.00

R 0.49 .04

R 0.50 1,08

R 0.51 1.12

R 0,52 1.16

R 0.53 1.20

R 0.34 1.2

R 0.3 .28

R 0.5 1.32

[ 0.97 1.36

R 0.3 1.40

R 0.9 1.4

R G.60 1,48

k 0.81 1,842

R 0.82 1.3

k 0.86) 1.bi

K 0. 64 1,85

[ 0.4% 1,69

f 0.66 173

] 0.67 1.7

R G.b0 i85

] 0.8% HE

R 0.7 1.8¢

k 0.7 1.§7

R 0.72 1,97

[ 0.73 .01

k [l .08

R 0.7 2,08
Astrany, 1. 1i%e0) 8 eean e range 00 n F 23 .7 ’
12 306 n 3 b5 233 !
] 40-4§ 300 L] f 1] U%4.0 v
18 $0-43 300 L] F M M0 Y
[ 20-2° 450 A F o 29.4 Y
12 30-39 450 L} 3 33 .2 \
8 (31} L} f 44 9.2 Y
it (b4 ] £ 7% pad v
] 800 1 13 23 38.0 Y
12 (1] H f 3¢ 40.9 ¥
8 800 1 f “" Je.8 v
18 800 1 F %o 45,9 v
4 150 1 f 2 9.3 v
7 750 1 2 S 48,2 Y
7 130 ] f “ 30.0 Y
? 150 H F b 3.7 Y

Astrang, P.0.019%0 1 " ] 59.3

1 Ll 4 41,8

1 n ) 43.3

1 f ] 32.9

H [} [] 0.4

1 F [] 12

1 F b 3.3

1 F S 3

1 L} H 30.9

1 L} 3 4.6

1 1 S 3.9

1 F H 13

1 A [] 4.9

1 f [ 3.9

1 A [ 43.5

1 L] [ 1585

1 2 [ 38.9

1 F 7 49.2

1 ] 7 .1

I f 7 1.4

, 1 13 1 48,1

1 1 1 $35.8

1 ) 8 9.3

1 F ] 1.2

1 F [} S8.7
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TABLE C-1.. (continued)

AUTHOR year) WymBER of SPECIAL ACTIVITY aCTIVITY egr ABE  WEISHT  NE(GHT (1] Ve Ve a

SUBJECTS CIRCUMSTANCES {kps/ein)  TYPEs  (w/F) {yr) txg) (o) 139.0) (l/ain)  Rean?
Astrang, 1992 1 " 8 62.2
icont.i 1 L] 8 80,7
1 F 8 H.8
1 f ] 8.4
1 3 1] L
1 2 1] [N ]
1 R 9 9.7
1 3 9 2
1 [ 9 73.2
1 3 9 33.9
1 L] 9 9.2
1 3 9 3.5
1 ] 9 86,2
1 3 § 62.4
1 ] 9 81.7
1 ] 9 88,9
H n 9 62.4
1 F 9 80
I f [ 4.2
1 L] 10 12.5
1 n 10 T
1 n 10 89.1
1 f 16 T
H [ 10 83.§
H fF 10 82.9
1 [ 10 70.9
1 F 1 38.3
1 3 10 3.0
1 f 10 9.8
H L 1% .9
1 " i1 €0
H F IH 83,9
! " 1 70.4
1 f 1 82.1
1 . i §9.2
I f i S8.4
H n 11 b
1 ¢ il 8.5
L} 2 il 49,7
1 ; 1 8.7
H [} 1 e.¢
1 v i 78
1 [ 1t n.e
1 7 1 B!
H n 12 89,
} ] 12 80.§
I ® 12 6.1
1 [ 2 7.5
1 F t2 13.8
1 n 12 5.7
1 F ! 5.8
! n 12 bl.s
1 L] N 847
I R 12 84,9
1 F i2 12.9
1 f 12 72.5
1 f 12 b4.8
H L} 12 $8.14
1 L] 13 1M
H n 13 102.3
1 L} 13 103
1 n 13 13,8
1 F 13 1.9
1 A 13 83.¢
1 F 13 47,4
1 n 13 12.1
1 f 13 9.5
1 ] 13 84
1 f M 8s.9
1 F 13 92.9
{ fF 13 100. 4
1 L] 13 0
1 n 13 80.8
1 L] 13 13.5
1 F 13 102.4
1 2 14 83
1 L] 14 119.8
1 f H 97,1
H 3 14 82.9



TABLE C-1.

(continued)

AUTHOR (vear) XUMBER of SPECIAL ACTIVITY ACTIVITY SEI w62 WEIGM! Ve Ve a
SUBJECTS  CIRCUMSTANZES (3pe/e:nl  TYPEs  (WF) (yr) {¥g) (Limnl  Rean?
Mstrane, 3932 | R 1 9
teont.) 1 F 1) 100.7
H L] 14 f2¢.2
1 ] 14 9¢,95
1 L} 1 84.%
I f 14 80.7
1 L] 15 9.3
1 L] 18 1341
1 R 15 131.7
1 f 15 19,
1 f S 0%.1
1 L] 12 115.8
1 f 1% 88.9
1 f 13 o8.4
1 ] 15 140,73
1 F 13 9.1
1 f H 3.4
I F 1 98.1
H f 14 102.9
1 2 18 86..
1 f H3 9.8
1 n 1 9.4
1 R 16 94.6
1 f 14 19,1
1 F le 13,4
1 n 1s 132.2
1 F 1¢ 82.7
1 F A ®.:
1 n \? 8s.4
1 n I 139.3
1 n 17 9.3
1 3 1 9.9
1 F 1 5.t
1 n 18 135.2
H ] 1€ 95,
1 L] 18 1237
! [] N 127.4
1 F i [T
I F 2 85,6
! 3 o« {1
1 & 0 3.7
! 4 Y] 1622
1 R i 124.4
I n N L
1 F . 85
1 F 2 o3
1 F 2 81.7
1 f i 4.8
1 £ K 88.2
1 f H 8.7
1 f i 89.5
t F N §1.7
1 f h 96,7
1 £ i HON
1 f 2 02.9
1 F il 104,
1 f o 142
1 f N 104, ¢
1 " N 129.2
1 " u 100, ¢
H L) . 151
1 f 2 1.2
1 f 2 83.7
1 f " 78.1
) F 22 §4.§
1 F 2 80,7
1 12 2 9%.1
1 f 2 9.2
1 F a3 98.4
1 F 2 91.2
1 f 2 9.8
! f 2 104.1
1 Ld M 111.3
H L] bS] 1137
1 F 28 9.8
1 f 3 83.7
1 f 23 8.8
! F o n
H F 3 108.2
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TABLE C-1. (continued)
AUTHOR tyesr! NURBER of SPECIAL ACTIVITY RCTIVITY SEX AGE  WEIGNT  MEIGHT Ve

SUBJECTS  CIRCUMSTAMCES (kpe/ain)  TYPE®  (M/F) tyrd g (a} tlienl

Astrand, 1932 1 f I3 9.8

(cont.) 1 f N 1047

1 f 3 108.4

1 ] 1] 1.3

H n u 106, 4

1 L] n 98,7

1 n ] 118.§

1 n i) 115.3

1 n 2u 124,9

? " K] 129.8

1 L] U 133.3

1 ] 1] 1397

H L} i 14,9

1 F n 90.9

1 f 1] 89.7

] F b} 18.2

H f u 84,4

1 ¢ e 103.1

1 ] Yol 11

1 R 23 137.2

1 ] : 14s.9

1 " 28 130.3

1 £ b 8.1

1 L] 13 114.9

1 " i 120.2

1 L] i 138.1

1 n n 1202

i » 26 164.8

1 L] 28 1194

1 n A8 116.8

1 ] 28 160.3

1 ] 2 136

1 L] 29 103.1

1 N Iyl 127.6

1 L] n 08,7

1 ] 0 108.2

1 n 30 114.8

1 " 30 107.5

1 L] 3 125.9

1 . Y4 107.9

H L] 32 [17.8

1 ] 3 121.4

1 L} 1 119
M 60¢ f 834 f
M 900 ¥ . Y
U 900 ] 1.0 \
3i 1200 4 . t
0 150¢ . 86,7 1

Agtrang P, 0. 11%8) sirios! 1 L] »n 74 1.78 137.1

activity 1 n w N 1.17 181.%

teyeling) 1 n % h 1.8¢ 194.7

1 L] o a 1.87 183.4

1 n 2 ot .n 104, 6
baiown, £ 11945 17 & rest ¥ [ 5.8 ce. 1,74 L. 2.7 Y
1M ‘ f ] 2.7 al.§ 100 1.8¢6 9.5 '
19 R " MY 6.7 1.76 1.80 1.02 Y
1 . R £ 5.1 852 .82 1,36 208 Y
HY * R 3 1.3 82.6 .64 N $.3 Y
[ R f 59.8 81,2 1.58 1.70 <78 Y
17 1 s1n, esercyse L \ 25,8 8.0 . L1 19.47 ‘
1% * L L} 2.7 84,9 L2 1.80 18.00 M
19 ° L L] 9.8 [T LT 1.80  20.1¢ '
7 L f 5.1 9.7 1,62 1,56 14,20 '
10 N L F 4.3 82.% i.b4 1.1 19,81 v
1T L f 59.8 81,2 1.8 170 19,38 Y

Beuns, .1, (1941. 7 lInfants prone R n 0,001 1.980 U, 442

supine R 0,415

prone R 0,445

supine R F 0.002 3,408 0.015

prone R 0.538

supine R 0.530

prone R 0,343

supine R ] 0.003 2,153 0.543

prone R 0.5%

supine R 0.524

sup1ne R A 0.v05  2.810 0.524

C-4




TABLE C-1l. (continued)
AUTHOR (year) SPECIAL ACTIVITY ACTIVITY SRl At WE | SHT Ve
SUBJECTS  CIRCUMSTAXCES (¥pa/mn)  TYPE®  (W/F) tyr} ttg) 1/}
Buras, 1981 prane R 0.5
teent.} supr1ae [ .
wpine R L] 0,008 3.490 0,85
prone R 0.733
supine R .04
prone R f Q.01 IS 0.5%
supine R 0,588
prone R 0,504
supine R 0.399
prone L] F 0.038 2.83% 0.780
supine R 0.748
prone R 0.714
Coor, C.0. 33 Infants ] 0,008 .42 0.4%4
R 0,061 .1 0.477
r 0,081 4,38 0.770
R 0.00¢ .51 ¢.330
k €.003 2,48 0.3%2
R 0.00! 2.3 0.520
R 0,001 2.7% 0,315
R 0.60% 1.68 .25
R ¢.00: 3,06 0.48%
R 9.u01 1.6 0,384
R 0.011 2.38 0.40%
[ 0.001 2.86 0. 98¢
R 0.003 2,88 0.438
R 0.011 .28 0.420
R 9.003 .4 0.467
k 0.001 .25 0.33%
R 0.001 2.8% 0. 400
R 0,019 3,06 0.§10
k 9.008 .93 0.384
& 0.001 2.50 0.402
[ 4,007 1.90 G144
R 0.001 .4 0.845
R 0,002 .9 0.421
R 0.002 .63 0,442
1 0,063 .82 0.5%
[} 0.002 3.7 0.379
k 0.002 1.81 0.379
] 0,002 1.7 0.283
[ 0.002 .32 0.48!
K 0.00¢ 263 0.800
R 0.002 2,38 6.475
% 0.004 .4 'R0
13 0.002 3,99 0.564
R ¢, 002 1.94 0. 480
R 6.060% 2,04 (Y
Cross, k.. {950 Infants 3 n 0.020 3.01 U.35
42 iuli-ters R L] 0.011 3.08 0.409
R ] 0.011 12 0,459
R 0.022 3. 0.349
] n 6. 2N 0.439
] 3 g.00% MR . 41$
] L] 0.05 2.8 (PR 1:M
] " 0,007 P4 LT
R L] 0.023 ol 9,564
[§ L} bRUH| 2.4 0.3%2
] 3 0,017 3.06 -, 464
) L] 9. 0us .9 . 529
R f 0.008 3. 40 1. 426
k 3 0.024 . 5,437
& F 0,010 3.26 9,478
] n 0.074 3.2 3908
] 2 0,064 2.3 0.879
] ® 6.507 W 0.404
R v 0,001 3.80 [
& 3 2,007 3.3 0,497
R F 0.022 2.8 0,404
R F 0.01% 3.3z 0,427
R 4 0.013 3.80 [R-H
R ] 0.v09 .90 G.318
] ] 0.001 9 0. 487
R n 0.004 3.87 0.434
R F 0.022 3.8 0.457
R L] 0.001 1.80 0,506
] 0.001 3.3 0.311
[ L] 9.907 .84 0,384




AUTHCR (yedr) WNUMBER ¢t
SUBJELTS

TABLE C-1.

SPECIAL ACTIVITY aCTIvity

CIRCUASTANCES {kpmsein)  TVREX  (XiF,

Crose, 187
teont.)

Cugell, 0. 41937

13 pregnant rest<; so
.

14 presature

MMV DD AT DI I I X IO I T IO D0 DI D DD/ A0 D D00

tery

te

rest-3 o

* tern
wald=2 00

¢ tere
rest-C a2

¢ ters
wile-3 00

rest-; a0

ters
wali-3 00
‘ ters
rest-; a0
¢ ters
walb-3 a0
‘ lera

e D A A VW - DAL VNI B DT WO DO 0T 0

(continued)
SEX AGL  WEIGHT  HEIEW 41 Ve X
lyr. (3 (i (s3.8; (ismnr Rean?
] 0,091 3.49 9.517
0. 0C4 3037 0.316
0.004 R 0.535¢
] 0.8 3.09 0,541
] 0,020 3.0 0.528
] §.08 2.5¢ 0. 458
] 0.003 Ly 0. 4864
F 9.013 3.9 0.827
L] 0.013 nn 0.507
£ 0.008 2.81 0.337
f 0,00 L 0.488
2 .0l L5 0,375
6.03¢ 3.80 0.342
] 0,019 3.32 0.433
[ 0,022 LD 0.497
f v. 011 W 0.478
] 0,018 2,69 0.329
F 0.007 2.04 0.335
0,014 1.9 0. 364
F 0.004 1.9 0.347
0.007 .64 0.32¢
[ 0.01% 1,78 0.2¢:
» 6,621 1.80 G.24%
A 0.003 1.8! I
F 0,034 (1) 0.395
5,039 1.6¢ 0.3%7
L] v 007 1.9 0.4%¢
] . 0.32
f boIsd
s C.238
J3.378
3.334
L] 0.437
¢ 0.217
0.413
. 0.343
0.28¢
¢ 0,378
F 1.3
3 N §.55
¥ i H ]
: b 18,10
£ ped 7.84
f o Y]
f 23 18.0C
3 % 202
F Xt $.5
H o4 §.%
F )} 17.3¢
f u 19.1%
f o 5.8
¢ o 9.12
¢ o 4.
£ e 9.4
3 I 6.0
¢ o7 % 3
¢ . 19.0)
3 o AN
3 M e 97
¢ N 9.5
f N 11.8¢
: 2 17.00
F 19 7.93
3 19 12,10
f 1§ LS
f 1§ 19,5
. -t “e
’_ ie e d
’ i 1.5
£ 2 i 70
f 28 19,00
; 2 g.10
£ 2 10.4¢
¢ U 15,80
2 H $.20
F 17 8.9
F W 10,80
F 2 13,50
3 e W. 40




TABLE C-1. (continued)

AUTHOR tvear) NUYSER of SPECIAL ACTIVITY ACTIVITY  SEL ABE  WEIBHT  MEIGHT BSA Ve Ve
: SUBIECTS  CIRCUNSTANCES (koa/min)  TYPE®  (K/F} (yr} (kg} (ai (sq.8f l/sn;  Rean®

[u’cll 1933 rest-3 eo R F 37 8.4

coal.) * ters R F 3 10.37

L F n 15.2¢

L F n 22,06

k F hd 8,19

R f 3 ?.28

L F o 10,50

L 13 2 13.30

R f 10.20

R F 20 10,78

L F A 15.80

L f 2 18.90

[ f X 9.3

R f i 10.99

L 4 0 13,60

L ¥ 20 16,20

R f < 4,95

R F 13 T.I

L F $ 8.

t F 13 2.7

R f 18 8.2%

[] F 19 10.63

walk-3 L f 18 1£.00

¢ tern L F 18 22,80

rest-3 so [] f 18 .83

] f 18 10.92

L F 19 12.70

L F 18 17,80

R £ i $.88

R F u 9,08

L F U 13.%

L 3 A 18.00

R £ 20 8.6

[ R ¥ 0 9.02

wlt-3 a0 L 3 20 11.00

* tere - L 4 20 1830

9 Pregnant

Jeoath § rest R F 1,68 8.70

* ¢ wilt L f 1.6 1450

. & sonth  rest R 13 1.4} 9.13

¢ ¢ walt L f 1.83 14,90

S sonth 0 rast R F 1.65 16,00

* ? wlk L 1 1.6 1.0

& sonth & rest R 2 [.o7 9.7

¢ ¢ mlt L F 1.97 16,20

7 sonth @ rest R F 1.70 19,33

. t walb L 3 1.70 17,10

§ aonth b rest R 3 112 .62

* ¢ wlk L F .12 19.70

9 sonth ¢ rest R £ .73 1102

* € wilk L f 173 20.30

Fost Part 1-2 wis @ rest R F 1,83 9.48

¢ [N L f .45 1E.10

=3 00 & rest k f 1.8 1.4

. [ Y L 13 1,483 15,00

Filley, 5. 'i954) 93 19 at rest [ L] 28 8.0

[ L] n 8.8

R L} 80 1.2

tall ve £ 37 0 [} [ ] ] 1.6

R n M 1.0

L] n M 9.0

R n U S.8

R L] 30 9.5

k n 3 5.9

[] ] M 1.1

R L] 3} 1.0

] n 29 2.3

[ N T . 5.2

R L] 52 9.4

R L] 43 4.8

R L] 38 6.8

k [ 3 9,5

R ) i 8.3

R n 35 1.2

34 ¢ YSeph/12grace ] [] 2% £9.S

® YSe0n/10 ° L} L4 v &l.4

4 1% 8 " A 1 ol 8.t

e 3.Sepni12 " . o 8.2




TABLE C-1." (continued)

AUTHOR (yedar) MUMEER sf SPECIAL ACTIVITY ACTIVITY SR ABE  WEIGHT  MEIGKT BS54 Ve ve d
SUBJECTS  CIRCUMSTANCES (kpe/min}  TYPE®  (W/F! lyr) trg) (o} (sa.e! tlisyn)  Mean?

Filley, 1954 ? L.3eph/t2 n ] I A

teant,) € 35000710 ° n L] 33 33.4

[BRTLYE I ] n %3 - $9.1

¢ 3.3000/10 ° L] A N St.8

¢ 3.5%0/10 L] n n 3.4

€ 35000712 ° L} R 40 4,3

[BS-TTLY I n n 4 96.2

€ 3.500/ 8 n L} “ 64.8

0 .50/ 8 * ] L] 45 3.4

? 3. 5epn/10 L] n 4 0.4

0 35002 ] " 49 £1.0

[ BRIV n n %0 83.8

¢ L.Sepn/10 ° n n 1 $2.5

0 3.%aen/10 n L] 1 9.8

¢ Y.%ph 8 L] L] 1 Si.8

@ 3.5e0n/ § ° L] ] H 40.)

¢ Sehi2 * R R h) 85,7

¢ 3.3epn/12 L] ] 3 bl.e

(BB YLYIY AR n n M 71.8

[ TLUN I [} ] 2 5.3

[ 171 YAT n [] M 0.2

e Y.5apN 8 ° n L] 5% 39.%

® 350N B ] n 45 50.0

€ 3.5000/ 6 ° ] n 5 45,8

[T LYR Vg L] [} [M 7.6

0 1.5epA/10 n n 2 75,6

¢ S.5ep0/ 8 ° ] [ 2 4.9

¢ J.%0n/ 8 L] n M 55,0

¢ l.%0n/ 8 ° n n n 3.

Fouler, ¥. (1951 A 17 healthy R ] ] 1.

k ] % i.0

R ] u 7.4

& " 3 8.4

R n a 8.5

[] ] 30 10.9

R ] 15 S

R F by 5.9

R 3 R [

R F 0 8.3

R L 3 9.3

] L] %8 0.9

R ] b1 [

R L] [} 9.0

] n (3] 1.8

R L] 8l 12.1

R A 8t 9.9

ASTHRA alg k f 3 1.1

* anig R 3 M 8.1

. soderate k ] 16 1.8

* severe [ n 4 9.4

EPPRYSENS eoderate [ A 10 7.4

¢ severe R L] S 8.9

¢ severe R n bil 1.9

* severe H » [ 8.0

. severe [ ] [ 8.9

CONGESTIVE armuea: R n 4 8.0

NERWT soderate R A M 1.5

FAILURE  severe Rk f 39 13.§

. severe R f 38 10,2

. severe R 1 b 13.3

SRONCHIELTASIS R F 2 9.4

SARCOID CYST [ § 3 12.4

PULAOMARY F1BROSIS R n 34 18.2

POST-PNEURONECTONY R L} [} 9.9

. * ] [ 1 <4 13.4
sadhore, 5. (19a% 26 aqe range 9.5-12 IOH L " . M9 L4 1.28 0.3 v
2 [N L A bl .7 1.43 1,26 3. v
N 30 R no, 1 .7 1.4 .28 4. f
4 age range 12-14.% 00 L . 13,3 9.7 (1] 1.5C¢ Wus !
2 0o L] ] 1. (L) 1.2 1.5 e v
14 ovl 1 A 13.% 4.7 .o .5 46.¢ 1
S 860 1 L] 13.e 45,7 1,00 1.9 be.t \
N 1000 1 L] 1.5 4.7 1.80 1.50 86.1 1
W 8sR 1,05-1,19 208 L R t.1e 20.4 1
14 e R " 1.12 5.2 !
& BSR 1.20-1.1% 20 L 8 L2 2.2 y
H [ L] ] l.as M '




TABLE C-l1. (continued)

AUTHOR {year! NUNBER of SPECIAL ACTIVITY ACTIVITY  SEI A6E WEIBHT  WETENT (3] Ve Ve
SURJECTS  CIRCURSTARCES (tpa/eia)  TYPE®  {N/F) tyr) trg) 18} (sg.0) (1/oan}  Mean?

Gagdore, 1949 3 500 1 n 1.26 48.3 Y
(cont.! 8 A 1,35-1.30 00 L ] 1.4% 5.0 Y
10 400 L} » 1,45 332 Y
[} 400 1 L} [ M st.3 Y

{ 806 I L} 1.43 W.9
4 35h 1.%0-1.8% 200 L X 1.70 9.3 Y
8 400 L) L 1.10 3.4 |
7 00 1 n 1.70 4.8 M
4 800 1 L} 1.7 435.8 \
2 1000 1 " 1.70 88.1 ¥

Sadder:, k. (146! 72 ters infanty 0 R 0.007 m L2

11 oresature 0 [} 0.034 L1 L3

Wackaey, J. 11983 M traw data) 0 R ] )] 0.0 11T 11.3

M [ [] i3 $9.9 177 6.8

[/ R n 1} 48.1 1.80 194

2 1 L] 13 4.1 1,80 8.1

0 R L] 13 " 1.49 S.1

81l 1 n 13 [TH ] 1.4% 9.5

[1] R L] 11 8.0 H ] 3.

M n L] M .t 1.5 14,8

0 R 3 15 I 1.8¢ 154

A L} 3 13 (LA} 1.80 18.5

[/ R L] 1] 8.2 1.7% 23.7

439 L) ] 14 81.2 1.79 49,4

0 R f M L3 H 1.2

306 [ 3 13 4.1 1.80 .e

0 ] L] it n.7 1.7¢ 10.3

99 ] ] 14 1n.7 1.7% 0.1

0 R F 12 .t .45 8.2

306 L} f 12 4).4 1.43 19,0

] [ ] [] S 1.1 1.89 14,4

783 1 L} s 71.1 1.89 48,4

[ R n M M 1.9 14,4

308 " 8 12 51.8 1.5 2.7

0 R ] 12 i 1.97 1.2

457 L} L] 17 .4 1.9 3.1

0 ] ] 13 9.9 .83 15.4

99 A L} 13 9.9 1,83 3.1

0 [ L} 13 83.9 N 1.4

812 1 L] 13 83.% 1.13 42.2

0 ] A 13 3.1 1.8 11,3

39 n L} 13 3.1 1.80 .4

[ R L} i §3.t 1.9 1.3

45 n L} 1L} $3.1 1,87 3.8

0 r L} 14 1.7 1.68 5.

812 1 ] 1 817 1.8 0.3

0 k F ¥ el .50 LIS

499 A F 12 a7 1.50 19.4

] R ] 12 49,0 1.63 1.2

429 L] ] 12 9.0 1,63 36.5

0 R L} 1" 5.4 1,92 10.3

459 ] " 1" 4.4 1.82 3.9

0 k 12 17 9.4 1.87 1.2

[} n f 12 9.4 1.87 20.4

0 & ] 13 83.% 1.58 5.3

[T I A M 83.5 i.68 64,3

)] [] A 13 89.8 1.77 9.3

449 L] L] 13 89.8 .n 1.8

] R L] 12 8% 1. 1.2

b TY ] n 12 18.3 1.32 18.9

0 R L] 1 8l.2 1.7} 12,4

a3 1 ] 14 81.2 (19 42.2

0 ] ] 12 MR 1.38 1.3

MY ] ) 12 b 1,38 U7

[} r Li 3 .2 .69 12.4

951 ] n 13 1.2 1,89 8.

[ R £ 1y W.2 1,68 8.7

MY R f i3 6.3 1,48 .0

¢ R n 14 [ A3 1.717 0.8

39 ] L] 1 1.5 1.1n N

] R L} 1} 43,8 1,60 9.3}

812 1 n 17 [AN} 1,40 [T

] ] L} 13 $4.4 1.64 2b.8

439 [ Ld 13 N .84 32.9

0 R F 1) 9.0 [ M 1.2

"o " f {3 €3¢ .73 e

¢ ¢ " 14 il 1M 1.8




TABLE C-1. (continued)

AUTHOK (year) NUMBER of SPECIAL ACTIVITY ACTIVITY  SEI AGE  WEIGHT  MEIGAT BSA Ve Ve d
SUBJECTS  CIRCUMSTANCES (kpa/wmin)  TYPEs  (W/F) tyrd kgl (ol {sg.0) (l/ein)  Rean?
Hachrev, 1983 $31 ] [ 14 2.8 1,65 45,3
teant.) [} R » it 4“4 1.3 7.2
(1] A " 14 W 1.65 2.9
0 ] L} 13 3.1 1.97 $.3
[} L] .3 13 4.1 1,57 2.8
0 R N 14 8.8 1.70 8.2
(1} I A i 83,3 1.70 2.8
[} [ 13 14 30.2 1,40 3.1
2 [ f 1" 0.8 1.80 U.b
1 ] F $ 45.8 180 8.2
459 n 3 3] 85.8 1.80 2.8
) ] ] 1 76.3 1.8¢ 3.1
ol3 1 L} 14 .l 189 7.
] ] L] 8 838 1.78 1.2
87} 1 ] 1< eLE 1,76 46,3
J ] n 13 40.8 L 3.1
el? 1 1] 13 40.8 1.4 37,1
0 K 3 12 9.9 ] 1.2
306 " 3 12 0. 1,38 6.3
R L] 13 82.9 178 3.1
ol3 1 L] 1 I 1.°% v
': kR n i 9. 1,38 7.
4] [ r 2 B> 1.8 4.7
i [ ¥ 1L $i.2 [P b
! " ; 1 M i.ef pa
[ k ] N M 1.4 Ti
le? n n 1 8.3 1.47 4.0
0 ] L] 14 es.8 L4z P
2il 1 r i 25,8 .88 3T
B " [} I T 1,79 N
32 { ] 14 1.2 R 4.
u ] ] i4 4.0 HACH !
51 N L] 14 .0 1.48 B
¢ ] F M MN 1.4 T
67 n £ M MR 1.40 4.7
0 R ] IM I
459 ] " 12 N 1,52 L
0 R f 14 49,4 1,69 b
B ] F 14 9.4 1,46 b
¢ k L] H 45, % 1.72 1.2
813 1 [} " 8%.8 1.78 S1.8
0 R » 14 b1 .73 8.2
551 13 " 14 5.3 113 W7
[] [ ] 13 ()81 1.9% 12.3
459 ] n 12 [ > MY
0 R ] 13 1.1 1.73 9.3
873 1 L] 13 7. 1.73 8.1
¢ & L] ¢ M| 1.78 S
(IM 1 L} $ 74.8 1.78 4,3
[} R ] 4 9%.7 1.78 9.2
918 I L} {4 6.7 1.78 4.2
[} k L] N 0.8 1.93 4t
M 1 L 13 5.8 1.8 .8
naasor, %, 1198y 19 age rana; 0 1 n 2 8.4 1
19 1156-20! W8 L} L} i 6. Y
1% 13 1 n 2. W.? '
19 §19 1 ] 2l 0.3 Y
H (sean eav. ! 1200 1 " ! 164,35 Y
n3gs, 8. %67 ] awge < &G 3wo [4 [ .y M- 1,79 1.5 7.4 Y
9 800 L] L] 3.0 768.¢ 1.79 1.9% 41,9 Y
§ 7064 1 " MY 78.b 1.79 1.9 od.l Y
LT TR 1 06 L] " 31 80.3 1.7¢ 1,95 1.3 Y
J [y n r . 8e.? 1.4 [ 4.6 '
3 950 1 L] .t 80.3 ) 1.3¢ 1.8 v
g W 36 L] £ NN 9.8 .48 .87 [ Y
9 890 L] F 8.7 AR t.a8 Vog] pa v
§ Wy 1 ¢ : 9.6 8 l.e” [ '
Pooage L8 W0 L] F bl 5.0 f.68 {9 n.a '
3 [0 L] f b £ ek LAS e N
9 £ ! ¢ <. g0 Rl Lot s ¢
urtage, o 1370 S sean age L r Y R M
HLII IO SEEEAT age range lNieat U L . 0.0 N
1 . v 32.0 Y
Aut - [] ‘2!} Yy
. , - W i

c-10




TABLE C-1l. (continued)

WIS fopges  WIAREE of SPEC 1L &CTIVITY ATTIVITY  SEd ABE  WEIGHT  WEIGBHT BSH Ve Ve a
SURIESIS  CIRCUMSTANCES (ipeimra)  TYPER  (N/F) tye) (tq) ] {sq.0) l/min)  Rean®

Teres. 1962 1ge range  20-30 200 L f 2. ¥
‘eont, 400 n 12 3.6 Y
$00 n F 4E,C i

Trusheltz, &, 11934 11 Sestation 1" L F 4 1.9 1.8 1.3 {8

(weeks) a L R 1.8 W

1 L 4 “ 88.1 1.70 1.7% 18.1

2 L 1.8 1,84 19.5

14 & F n 50.8 1.1 .70 9.4

o k 8.1 1.76 1.8

i L f ie 4l 1,58 1.4 .4

M L 33.5 1.51 8.9

i L F a 80.3 .13 Y] 15.¢

1 L 87,2 I8¢ 15.1

1 L F 2 0.8 1,65 1) [T

7 L $5.8 o0 6.3

14 [§ 4 M 5.3 1.73 1.8 18,4

i L 7o.2 [ 9.%

1L R F M:] 0l.2 1,63 .7 9.0

iy [] e l.3: 8.

14 [] ¢ 18 80,3 [N .57 =7

i f [ J%4 A 5

14 L f A 9.8 1.48 1.09 N

a . 2b.7 1.7% A

1 R k 17 1.9 1.7y 1.3 .o

N ] 15.6 ’ 1.8¢ L€

Aorrom, . 1353 oean wot. b age [l " o (13 .50

] » i 88 HEN

K L] o 8b e

R L] 7 ot £

] ] 2 8 [

Neison, N, (192 15 Infants with ] vl L [

Respiratory R 0.004 0.8:¢

vistress Synarose & +, 007 v el

Q v.0ls C.g02

k 0004 iy VIY-Ye

R 0.001 2,04 6. 403

R 0.00; 3.8%!

k 4,007 wn [Fpot]

k 0.0GS a4l

[ ] . 006 0.4be

K 0.0:4 0.2%%

R 0.027 teie

[ 0.058 0.383

R 6.001 2.8 1.078

R 6.0 1.0:¢

R 6.008 0.7

] 0.019 0.772

R 0.003 .44 0,958

R 0.00} 2.§3 0. 9%

(] 0.003 . G5.789

R 0.001 420 1.489

R 0.00: 1.9C 0,344

4 G.003 G, 448

R 0.C0% U, L0

[ Covli 306 G 7le

[] 0.003 0.878

[ ] Q.01 2.02 9. 158

[] §.001 512 0.5

k 0.002 0,464

] 0.003 0,460

R 0.001 2.81 0.762

R 0.003 0.718

[] 0.004 NS 0.493

[] 0.003 0.472

[] 0.001 1.3 0.89

k 0.003 0.470

17 sorsal infants R 0.00% .16 0.503

R 0.003 W 1,078

R 0.00! .13 0. 841

R 0.004 3. 0.837

Kk 0.004 .23 0.7480

R 0.067 ST 4. 399

] 0.004 0.37¢

k 0,068 .34 0.5¢7

& 100 LN [

k 0.0¢4 L PRTH




TABLE C-1. ‘(‘conAtinued)

AUTHGR (year) WURBER of SPECIAL ACTIVITY ACTIVITY  SEI AGE  WEIGMT  HEIGHT 354 Ve Ve s

SUBJECTS  CIRCUMSTANCES (kpa/min}  TYPEC  (N/F) tyr} (kg) (0l (3q.0' (l/anl  Rean?

Nelson, 19al ' R 0.002 L1k 0.544

icont.) R 0.038 1.70 0.811

R 0.064 3.3 0.5:8

R 0.002 3.84 1,067

R 0.00! 224 0.362

R 0.001 3.43 0,544

R 0.603 0.533

k 6,002 o8 0.3%7

R 0.004 0.47%

R 0.003 2.89 0.723
Flass-Ooerstt1933. 14 Pregnant 9-17 wky R ] 3.3 1.33 4.80 Y
by} 13-18 * ] ¥ Sl 1.87 .0 Y
3 17-20 * R F $8.9 1,46 .8 1
“ ;y!‘ M [ F 0f.! 1.82 %33 Y
4 4.3 ] P . e 8RR v
0 9.2 ¢ 1 f 85.0 .47 $.60 ]
4] 333 R f 86,8 1.7 6.03 ]
3 3N-40 R F ab.o .87 8. 17 Y
29 Punguu 1wt k ¢ 80.1 1.6¢ S, 16 Y
% ra} k f 3%.5 1.80 4,66 ¥
B ¢ 3« R 3 96.¢ 1.60 (] Y
[ ¢ ke m R £ §¢.0 1.98 L ¥
e ' T-18 we &k 12 80.2 1.8t 4.4 Y
20 Nonpregnant R 2 e 1.98 458 \
22 Late/prisigravidae R 3 83.1 1,04 6.78 \
3 lsltigranicae ] 3 8.2 1.6¢ 8.7 ¥

Fuerperal

i Primpara R 3 Se. 8 1.5 3.7 '
10 Multiparaz R 2 od. ¢ 1.8” S, '
Ggd1ason. 5.11935- 6 etan  drest G ] f 0.y 0.2 Y 0.6¢ 8.8 |
6 values asoderate M L n 8.9 w2 .2 Y
3 sar. el Y L n [ . 3.3 \
1 tres? ] R A 10,9 6.9 1.3 .08 1.1 i
{7 solerate 175 L L H/ 9.8 2.3 Y
9 sdsisdl 299 L . 10.4 0.0 . v
1 trest 0 R n 181 2.8 .88 1.ad 7.3 1
i soderate 3 n n 14,1 95.8 4.0 Y
8 oari sl 20 1 n 14 b i !
12 rest [ ] n i7.4 8.4 1.7% 1.84 1.3 Y
2 sogerate 806G 1 L} 17.4 88.4 8.8 !
[} sanndl 1330 1 n 15.0 87.8 121.¢ Y
10 frest 0 ] ] 0.9 738 1.79 1.9 5.0 Y
it sa3erate 880 1 n W8 13,3 4.0 1
L] saninal 1603 1 ] 2.3 T2.4 118.2 M
10 frest 0 k » 2l 9.3 1.96 .8 Y
¢ scderate 995 1 " b 7%.1 S '
10 [T 1700 1 L] 5.1 79,3 122.4 Y
10 frest ] R [ "3 .7 1.93 8.} Y
10 saderate 935 1 L} (YN IR} 8.7 '
3 san0dl 1335 1 n 4“3 . .8 v
] trest 0 R ] 92.1 71.0 1.83 I Y
9 soder ate 820 1 L] .5 0.6 8.0 \
[ santeal 1135 1 L] 36.7 8.6 86.8 v
8 trest 0 ] A 831 Y 1.9 8.8 Y
] soderate 19¢ 1 f 82,90 N 5.8 '
7 sanisal 983 1 n 02,7 89.3 80.8 \
3 trest 0 (] n 78,0 87,4 1L 8.9 y
3 soderate 673 1 ] 75.0 [N [} Y
3 sanisal 128 1 R 75.0 67.4 a3 Y

1 trest ¢ R ] 1H.0 [ 1R 1.70 97

Sazton, C, (1981 9 Controt L L] 72,30 1.93 .89

L " 12,70 1.93 422

L L} 66,30 1.87 4,00

L n (Y9 1.7 IR 7]

L ] 7%.30 1.9¢ W

L L] 75.30 1.9¢4 3.0

L R $3.93 . 1.82

1S L] 35.95 L1 4.60

L L} T4.90 1.90 3.0

L L] 48.3% 1ob4 S.18

L L] 74,30 i 1.93 wn

L A 89.00 13 1.82 1.3

L n 89,00 M 1.82 3.28

L [} 13.1% n 1.86 1.98

« Nygertheraic L ] 7%.30 .83 1.9 $.70

L L] 7N .83 1.9 5.54




TABLE C~1. (continued)

AUTHOR (year) WUMBER of SPECIAL RCTIVITY ACTIVITY  SEI AGE  MEIGHT  HEIGKT BSA Ve Vea

SUDJECTS  CIRCUMSTANCES (kpa/mind  TYPE®  (W/F) tyrd (b} (a) {sq.0) (l/sn)  Mean?
Sazton, 1981 L L] .50 1.83 1.97 3.8%
{cont.} [ L] 46,50 1.83 1.87 2.9¢%
L A 15.30 1.81 .94 3.88
L A 75.30 1.81 1.9 .
L ] $5.95 (.80 .7 6.
i ] 35.93 1.80 .n 8.92
L n 74,90 1.78 1.90¢ 419
L ] 38,373 1.66 1,64 9,45
L ] 74,50 1.79 .93 +.87
L ] $9.00 1.3 1.82 7.14
L n 89.00 1.73 1.82 8.9
L ) 13.18 1.1 1.86 %8
Shoch, WM. (191, 0 eage 117312, 0 ] n 12.0 16.3 Y
0 rasge 0 ] f 12,0 16.1 Y
S0 13,7514, 24 [} .R L} 14,0 7.0 Y
M 0 ] F LN 13.¢ Y
50 19,75-16.24 0 R ] 18,0 3.8 1
50 0 R 13 1.0 15.2 Y
3 19.00-25.24 [ 2.6 14,0 Y
W f Py ] w7 v
] 27.09-43.00 [ .t 13.7 Y
4% f 6.6 144 ’
Shoce, Mo, (1§33, 21 Aqefange -9 ] 45 lo.8] 1
3 ’ o 16.77 Y
3§ n oS l8. 92 Y
M r M 18.77 '
N b} 3 H¥ '
Sever, F.R. 1% 19 intanty [ 3 N3 0.837
¥ 5 3 ¢, 808
L A PR 0.4
R n 3.4 Y]
[} f it [ N1
& 5 bRL 0,81
R ¥ . 0. 483
k a .60 0.3
R n L4l 2.58
1 F 3.2% 0,728
R F 2.98 0.5
R § Lib [N
[ f J.18 0.46
K 3 R G808
R 3 .3 0.579
R f
Yaylor, L. 11941 3 trugmil ] [] n 3.8
age (19-20) 300 n L} 1.3
400 N A .4
700 1 A s
800 1 n 39,3
0 R ] 6.2
00 n [ .3
000 ] ] 2.1
704 1 A 34.0
Boo 1 ] 4,3
] R ] 10,3
$00 L] N 30.9
00 L} A MY
100 1 ] 18.9
200 1 N 43.2
9 ] ] 4.0
m L N 15.9
400 [ [} 3.2
300 L] L] 28.7
$00 ] N 3.8
0 R L] 3.1
300 L ] 16.8
400 L} A 14,4
W0 [ n 20,8
500 L} L] 1.3
Thogen, J.3. {19s§. [N T TL R ST 113 L A 8.4 Y
values Rogerate ] L] 33.6 ]
Naderate ] n 4.9 \
e Heavy 1 n 45,7 Y
2140 Meavy i ] 57.3 T
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TABLE C-1. (continued)

AUTHOR tyear! NUNBER of SPECIAL ACTIVITY ACTIVITY  SEI AGE  WEIGHT  HEIBNT 8SA Ve Ve a
SUBJECTS  CIRCUASTANCES (kpa/ein) TYPES (WF) tyr)  ikg) te) {sq.8) (L/mn)  Mean?
sells, J.6. (I937) 6 ssan values 0 R ] R .3 179 1.93 ‘g.; ;
¢ . .

[} 140 L 2.4 \

¢ a0 L a0, Y

[} 380 ] 1. Y

[] 8400 1 a4, Y

[] 1090 1 8.9 !

] 1340 1 84.1 Y

] 1430 1 88.8 Y

] 1500 H 9.1 Y

nisore,d. K. (1567 20 erqcanter 352 sac F 8.8 0.3 ] 1.08 837 \
20 riding 411 sec F 10,4 37.0 1.43 1.2% M3 Y

% tiee 488 sec F ic ! 49.0 LS9 1.4 0.4 Y

3 660 R F 9.0 PN 1.3 1.02 4.3 Y

13 150 r f 3.9 30.4 1,33 1.09 9.9 v

15 90¢ 1 F 10.2 3.2 1.4 1,22 81.3 Y

1" 1050 1 f 1.7 5.8 1,58 .47 5.9 Y

tH 1200 1 F 12,0 9.7 1.9 1.0 7.9 Y

*See tect for description of each suthor 3 dounds on the

P F TR )

resting
lignt
soderate
[Y137 1
ey
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ACTIVITY PATTERNS FOR NAAQS

EXPOSURE MODEL ANALYSIS OF CARBON MONOXIDE EXPOSURE™

This document is a supplement to a report om the application of the
NAAQS Exposure Model (NEM) to carbon monoxide. NEM simulates the air
pol lutant concentration expected to occur in selected areas within a
study region under specified regulatory scenarios, adjusts the estimates
to account for an exhaustive set of microenvironments, and simulates
typical movements of population subgroups through the areas and
microenviromments.

For the NEMS analysis of carbon monoxide, activity patterns were
described for 56 population subgroups with hourly assigoments 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 variables that could affect exposure, such as commuting
time, work shift, work location, age, and degree of mobility. The
population of each age-occupation group was apportioned among its
constituent subgroups according to demographic statistics obtained from
the Bureau of Census and other sources. Whenever possible, the activity
patterns developed for the subgroups were based on actual human activity
data. Because such data are limited to a small number of studies
initiated for other purposes, many simplifying assumptions were made in
constructing the activity patterns. For example, retired persoms 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 comstruct am activity pattern which
vas consistent with intuitive expectations of what members of that
subgroup would do on a typical weekday, Saturday, or Sunday.

Following Table 1 are tables presenting the activity patterns
associated with each of the 56 population subgroups. At the top of each
table is a label indicating the age~occupation group, the subgroup, and
the percentage of the age-occupation group falling into the subgroup.

In the body of the table are hourly assigoments to locations,
microenviromments, and activity levels for weekdays, Saturdays, and
Sundays. Note that the hour designated "1 a.m." is the hour which ends
at 1 a.m.

*Johneon, T. Activity Patterns for NEM Analysis of Carbon Monoxide
Exposure, Prepared by PEDCO Envirommental, Inc. for Office of Air
Quality Planning and Standards, U.S. Eavironmental Protection Agency,
Research Triangle Park, North Carolina, October 1982.
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TABLE 1. DESCRIPTION AND APPORTIONMENT OF
ACTIVITY PATTERN SUBGRQUPS
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 | Qutdoor work 5
034 | Indoor and outdoor work 9
035 | Traveling 22

Clerical and kindred workers 041 | Indoor work, 1lst shift, <30 min
commute 56

042 | Indoor work, lst shift, >30 min
commute 26

043 | Indoor work, 2nd shift, <30 min
commute 9

044 | Indoor work, 2nd shift, >30 min
commute 4
045 | Qutdoor work 1
046 | Indoor and outdoor work 4

Craftsmen and kindred 051 | Indoor work, lst shift, <30 min
workers commute 50

052 | Indoor work, 1lst 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 laborers 061 | Indoor work, 1lst shift, <30 min
commu te 39

062 | Indoor work, lst 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

K

(continued)
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TABLE 1 (continued)

Subgroup
Age-occupation group Code 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 i 21
112 | 13 to 24 months 20
113 | 25 to 36 months 20
114 1 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

qirst two digits indicate age-occupation group, third digit indicates

subgroup.




ACTIVITY PATTERNS bY AGE-0CCUPATION SUBGROUP

A=-3 GROUP:

1=-Students age 18+

SuBGRrROUP =1 PCT IN SUBGROUP:22

DAY CF TIrE LUCATION/MICROENVIRUNMENT /ACTIVITY—-LEVEL BY HOUR
4EEK OF DAY 1 3 3 4 S 6 7 & 9 10 11 12
sEEKDAYS Ad H H H R H H H H H H H H
z 2 - 2 2 2 < 3 1 1 5 1
1 1 1 1 1 1 1 1 1 1 3 1
PM H H n N " H h H H H H H
2 1 1 1 5 2 < 2 < 2 2 <
1 1 1 1 2 1 1 1 1 1 1 1
SATURDAY AM H h H H R [ H H H H H H
P4 2 2 p2 < Py 2 P 2 2 5 3
1 1 1 1 1 1 1 1 1 1 2 1
PM h h K H H H H h H H H H
< < S < P2 2 < 3 i 2 Z <
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 H
) < 2 2 é 2 2 < 2 P4 P3 2 i
1 1 1 1 1 1 1 1 1 1 1 1
P™ H ] H H H N H H H H H
2 2 S 5 pd 2 < < 1 1 2 2
1 1 k) 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 = roadsiae S = outcoors é6 = kitchen
ACTIVITY LEVELS: T1=lcuw Z=medium I=hich
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ACTIVITY PATTERNS BY AGE-OCCUPATION SUBGROUP

A=0 GRILP: 1-=Stucents age 18+ SUBGROUP 2 PCT IN SUBGROUP:z4S
DAY (OF TIME LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUR
WEEK OF DAY 1 P 3 & 5 6 7 Y 9 10 11 12
«wEEKDAYS AW H H H H H ] ] H H H H H
2 é 2 2 P 2 < l 2 1 1 1
1 1 i ;| 1 1 1 1 1 1 1 3
. PM H H H H ] H M H H H H H
< 5 1 1 1 S . 2 1 2 P 2
1 < 1 1 1 2 1 1 1 1 1 1
SATURDAY  AM H H H H H H H n H H H H
2 2 2 2 P 2 pa < < < 2 5
1 1 1 1 1 1 1 1 1 1 1 2
M # H L] H H H ] H H H H H
2 2 2 5 Pl 2 é < 2 < 2 2
1 1 ] 3 1 1 1 1 1 2 1 1
SUNDAY AM H H H H H H H H H H H H
< 2 P 2 P 2 P 2 2 é 2 S
1 1 1 1 1 1 1 1 1 1 1 1
o4 H H H H H H H H H H H H
e 3 2 5 5 P < 1 1 < 2 2
1 1 1 3 < 1 1 1 1 1 1 1
LOCATION CODES: H=home W=uwork
MICROENVIRONMENT CODES:
1 = work or school 2 = hoae or other 3 = transport vehicle
& = roadsiage S5 = qutdoors : 6 = kitchen

ACTIVITY LEVELS: 1=lcow 2=aedium 3=high




ACTIVITY PATTERNS Y AGE-OCCUPATION SUEGROUP

A-0 GAOUP: 1=--Stucents age 185¢ SUBGROUP:3 FCT IN SUBGROUP:=11
DAY UF TI#E LOUCATION/MICRUENVIFONMENT/ACTIVITY-LEVEL BY HOUK
WEEK CF DAY 1 P 3 “ S 6 7 & $ 10 11 1¢

«wEEKDAYS AP

PM . . 1"} w [ n K H H H H H
< 1 5 1 3 < & < 2 2 <l é
1 1 1 1 1 1 3 1 1 1 1 1
SATURDAY Al H H H H (4] H K h H h H H
< P 2 < < - P2 2 < P Z <
1 1 1 1 2} 1 1 1 1 1 2 1
oM H H H H H H H H H H H H
2 2 S S 2 < < < P P < <
1 1 3 < 1 1 1 1 1 < 1 1
SUNDAY AN H H W H H H H H H H K M
< < 2 2 é 2 < < 2 < 2 P
1 1 1 1 1 1 1 1 1 1 1 1
rPM (] H H H ;] H H H H H H
2 5 2 5 < 2 Py 2 2 2 2 <
1 1 1 Pl 1 1 1 1 1 1 1 1
LOCATION CODES: h=home ¥=work
PICROENVIRONMENT CODES:
1 = work or school 2 = hoae of other 3 = transport vehicle
4 = roadside S = outdoors 6 = kitchen

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




ACTIVITY PATTERNS BY AGLE-QOCCUPATION SUc6hCUF

£-0 ghMUP: 1-=-Stucents age 13+ SUb6KOUP:=4 FCT IN SUBGROUP:c¢1
CAY OF TIVE LOCATION/MICRQOENVIRONMENT/ACTIVITY-LEVEL BY HOUR
wEEN CF DAY 1 < 3 4 5 6 7 & ¢ 110 11 12

»EEKDAYS ANK

H H H H H H H h H W ] (]
< < 2 2 ra 2 2 Pl 3 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
P » » - w - w H H ] H H
2 > b) 1 1 1 z P 2 < P 1
1 1 3 1 1 1 1 1 1 1 1 1
SATURSAY AM - H ] H H H H H H H H H H
-2 2 2 2 3 2 < < 2 P 2 3
1 1 1 1 1 1 1 1 1 1 1 1
FM H H H H H H ] H ] H H
< 2 5 5 2 pa P < 2 ¢ P 2
1 1 3 2 1 1 1 1 P 1 1 1
SUNDAY AP H H H H H H h H H H H h
b 2 2 < < 2 P 2 l 2 P4 2
1 1 1 1 1 1 1 1 1 1 1 1
Fm (] h H H H H H H H H H H
2 4 2 S 5 2 3 2 2 < Z <
1 2 1 P2 1 1 1 1 1 1 1 1
LOCATION CODES: h=hoame W=work
MICRCENVIRONMENT CODES:
1 = work or school 2 = home or other 3 = transport vehicle
4 = roadside 5 = outdoors 6 = kitchen
ACTIVITY LEVELS: 1=louw =mediua 3=haigh




ACTIVITY PATTERNS BY AGE-OCCUPAT1ICl SUBGROUP

A=0 GROUP: Z2==myrs & Professionals SUEGROUP:1 PCT IN SUBBROUP:47
DAY OF TIME LOCATION/MICROENVIRONMENT/JACTIVITY~-LEVEL BY HGUR
WEEK CF DAY 1 2 3 4 S 6 7 é 9 10 11 12
WwEEKXKDAYS AV ] (] H H ] H H H w - ] -
2 P4 2 < 2 2 P ‘ 1 1 1 1
1 1 1 1 1 1 1 1 1 1 ] 1
M - w - » ™ H ] H H H H H
2 1 1 1 1 3 Z P4 2 2 P <
1 1 1 1 1 1 1 1 1 1 1 1
SATURZAY AP H H H H ] H H H H H H H
< 2 P 2 2 2 Z l 2 2 S <
1 1 1 1 1 1 1 1 1 < P4 1
] H H H H H H h H H H H H
2 2 3 Z < é Fd < pJ < < <
1 1 1 2 1 1 1 1 1 1 1 1
SUNCAY AY H H H H H H H H H H H H
2 Z 2 2 2 2 < 2 P < 3 Py
1 1 1 1 1 1 1 1 1 1 1 1
(4, H H H M H H n H H H H H
< < . 3 2 2 £ < < < 2 <
1 1 1 P 1 1 1 1 1 1 1 1

LtOCATION CODES=: nz=haome w=work

ICROENVIRONMENT CODES
wOork or school

= home or other
= roadsiue

outdgors

transport vehicte

"
1
4 kitchen

VN e
[T 1]

[« V]
"now

ACTIVITY LEVELS: 1=ilow Z¢=medius 2=high
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ACTIVITY PATTERNS BY AGE-OCCUPATION SUEGROUP

A-0 6ROUP: 2--%grs & Professionals SUBGROUP:?2 PCT IN SUBGROUP:c1
DAY OF TIME LOCATION/MICRCENVIRONMENT/ACTIVITY-LEVEL BY HOUR
WEEK OF DAY 1 2 3 4 S 6 7 g 9 10 11 12
wEEKDAYS AM H H H H H H H H "] - ] »
2 2 2 P P 2 2 < 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
[2f ] " " - - - L4 H H H H H H
1 1 1 1 1 2 2 < 2 < Z <
1 1 1 1 1 1 1 1 1 1 1 1
SATURDAY AP W H H H K H W H H B H H
< 2 2 2 < < 2 < P 2 4 2
1 1 1 1 1 1 1 1 1 1 2 1
1 N ] H H H H (] H H H H
1 < 2 5 S 2 < 2 2 < 2 2
1 1 1 2 3 1 1 1 1 1 1 1
SUNDAY AV H H H H H [} H H H H H H
g 2 2 2 2 2 < P 2 2 3 <
1 1 1 1 1 1 1 1 1 1 1 1
pm ] H M H H H H H H M H H
< 2 2 4 < 2 Z 2 P4 2 2 <
1 1 1 2 1 1 1 1 1 1 1 1
LOCATION CODES: h=hoame s=work
MICROENVIRONMENT CODES:
1 = work or schoot ¢ = hoge or other 3 = transport vehicle
& = roadside S5 = gutcoors & = kitchen

ACTIVITY LEVELS: 1=low 2=medius 3=high
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ACTIVITY FPATTERNS BY AoE-OCCLPATION SUBCGRCUF

A=-Q0 GHOUP: <¢==*yrs &t Praofessionals SUEGnOUP:] PCT IN SUBGROUP:=22
DAY OF TINME LCCATION/MICRGENVIRUNMENT/ACTIVITY-LEVEL BY HOUR
WeEK CF DAY 1 < 3 4 5 b 7 -y % 10 11 12
«EEXDAYS AR H n H H H H H H o " W w
< < 2 P é 2 < 3 1 1 1 1
1 1 1 1 1 1 2} 1 1 1 1 1
(4 4 - - W » » H H H H H H H
« 1 1 ) 1 3 < 2 2 P3 2 ¢
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 2 < P é 2 é 2 P 5 2 A
1 1 1 1 1 1 1 1 1 pa 2 1
Fm H H H H H H ] H H ] H H
< 3 2 2 < 2 2 2 2 < P <
1 1 1 2 1 1 1 1 1 1 1 1
SUNDAY AM H H H H H H H H H H H ]
2 2 l 2 < P < P 2 < é P2
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 5 b3 2 Pa l 2 p) 2 2
1 1 1 3 1 1 1 1 1 1 1 1
LOCATION CODES: H=home W=work
MICROENVIRONMENT CQODES:
1 = work or school 2 = home or aother 3 = transport vehicle
4 = roadsiae 5 = gutdoors 6 = kitchen

ACTIVITY LEVELS: 1=to» 2=mediums 3I=high
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ACTIVITY PATTERNS EY AE-OCCLPATION SUEGROUP

A-0 GROLP: 2--Mgrs & Professiovnals SUBGNOUP:& PCT IN SUBGROUP:=10
DAY OfF 11IxE LOCATION/MICROENVIRUNMENT/ACTIVITY-LEVEL BY HOUK
WEEK CF DAY 1 < 3 4 S 6 7 s 9 16 11 12
«EEXKDAYS ARM H H H H H H H H w . v [
' < Z 2 2 2 2 2 3 1 1 1 1

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

(] - - - w S - )] H H H H h

1 1 1 1 ] 3 < 2 2 2 4

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

SATURDAY AN H H H H H H H H H ) H H
< P 2 P 2 2 < < 2 2 < <

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

PM H H K H H H " M A H H H

< < 3 2 4 2 < < 2 < 2 <

1 1 1 2 < 1 1 1 1 Py 1 1

SUND AY AM H h H H ] H H H H H H H
< < 2 P < 2 2 < 2 2 2 <

1 1 1 ) 1 1 1 1 1 1 1 1

PM 7] H H H H H H M H H H M

2 I P4 P4 3 2 2 2 2 < 2 P2

1 1 1 1 1 1 1 1 1 < 1 1

R e L E T O N O D - - -
E L S T S S S T RS SR S o T T oS S S e S S TS S T S S Se S TSRS T e ETs s =m==ssZzzzs======

LOCATIGN CODES: h=home W=uwocrk

MICROENVIRONMENT CODES:

1 = ework or school 2 = home or other 3 = transport vehicle
4 = roadsiae 5 = outdcors ¢ = kitchen
ACTIVITY LEVELS: 1=low =mediue 3=high
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ACTIVITY PATTERNS by AuE-QCCUPATICN SUEGROUP

A-0 GROUP: 3--Sales workers

sSUbSkOUP:1

PCT IN SUBGROUP:=43

Py D T T N T Y e R Y O S O S R T L T T P P T T N T Y P P T T S
-4 -+ 3323 52 3 B+ > 2 2 R+ B> P B P2 P BB P 3 R 3 ¥

DAY OF TINE LOCATION/MICRGENVIRUNMENT/ACTIVITY-LEVEL BY HOUR
WEEK NF DAY 1 i 3 4 S o 7 g $ 13 11 12
«aEEKDAYS AM H H ] H H ] H H ] w - [
2 Z < c l 2 < < 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
M - » » - - H h h H H H H
< 1 1 1 1 3 < < 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1
SATURJAY A H h ] n H H H )] H H ] ]
K F P < 2 2 Pl 2 P 2 P S
1 1 1 1 1 1 1 1 P4 1 1 2
Fm “ H ] H H H H H H H H H
2 < 2l 2 2 2 < 3 P 2 2 <
1 1 1 2 1 1 1 1 1 1 1 3
SUNCAY AR H H H H " " ] ] H (] H H
é < rd 2 < 2 < 2 2 < 2 P4
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
P 3 S < 2 2 < 2 2 P4 P 2
1 1 2 1 1 1 1 1 1 1 1 1
LOCATION CODES: i=home W=work
MICROENVIRONMENT CODES:
1 = work or school 2 = hogpe orf other 3 = transport vehicle
4 = roadsige 5 = outuoors 6 = kitchen
ACTIVITY LEVELS: T=low 2=medium 3I=high



£A-0 GROUP:

ACTIVITY PATTIRNS bY AGE-QCCLPATION LUBGEROUP

3—Satles workers

P T T L Y L e e T T ¥ Y Y Y S T e P T N T ¥ Y S L N R T Y T T T N T P P T T T3
- R e e E S  Sa s e s e s s e e  Aa e e s e s A e AR e e e T e e s e e s s s T e s e e e e e e e m - - --

LOCATION/MICRCENVIRONMENT/ACTIVITY-LEVEL BY HOUR

[

SUBEROUP =2

FCT IN SUBGROUF:=c1

7 8 9 10 17 12

H
2
1

- X - x -t N L Y

[AS I V- o

P S e S D e S SR e R T A W T W M G P P P Y G Y D D T SN e AN D G P S Mm A SR e D MR M SR L A S S e A G M e A Mn e S S G W A A

DAY (F TIME
WEEK OF DAY 1 Z 3
«EEKDAYS AM ] R h
ry < 2
g 1 1
P" - » [ ]
. 1 1
1 1 i)
SATURDAY A H h H
2 c 2
1 1 1
PM H H H
2 < 2
1 1 1
SUNDAY AP H H ]
< 2 2
1 1 1
PM H H H
2 2 S
1 1 1
LOCATION CODES: h=hoame UETYY )

MICROENVIRONMENT CODES:
=ork or school

1
&

roads

ioe

ACTIVITY LEVELS:

1=tlos

P4
5

home oOor other
outdaors

2=mediucx

5 6
h o
Z 2
1 1
" "
1 3
1 1
M H
2 2
1 1
H M
2 2
3 1
H H
pa 2
1 1
H H
P 2
1 1
3=zhigh

H H [ - "] ™
2 3 1 1 1 1
1 1 1 1 1 1
() H H H H H
< 2 2 < l 2
1 1 1 1 1 1
H H ] H H H
< Z 2 5 S ¢
1 1 1 < 2 1
] H H M H H
< 3 2 Fd 2 P
1 1 1 1 1 1
[,] H H H H H
P4 < 2 2 2 2
1 1 1 1 1 1
L] H H H H H
< Pl 2 < 2 <
1 1 1 1 1 1
3 - transport vehicle
6 = kitchen




ACTIvITY PATTERNS bY ALE-OCCUPATION SULGRQUP

A=0 GKOUP: 3--Sales workers SUBGROUP:2 PCT IN SUBGROUP: ¢
CAY OF TIME LOCATIONIHICROEﬂViRONHENTI&CTIVITY-LEVEL BY HOUR
WELEK GF DAY 1 < 2 4 5 ") 7 L 9 10 11 12
«EEKDAYS Ap ] h H H ] H H H - ] ] »
‘ Py 2 2 < 2 pa 3 4 4 S 4
1 1 1 1 1 1 1 1 2 1 1 1
PM - » » » ™ n 1] h H h H H
¢ 4 4 S 4 3 < 2 2 < r 2
1 < 1 1 2 1 1 1 1 1 1 1
SATURDAY  An H » H H H H H M H H H H
< 2 2 P < < < P4 2 3 2 ps
1 1 1 1 1 1 1 1 1 1 1 1
] H H H L] H H H H H h H H
< < 2 2 P2 2 . < 2 P 2 Z
1 1 1 2 1 1 1 1 1 2 1 1
SUnDAY A2 ] H ] H H H H H H H H ‘H
< l 2 2 2 l l 2 2 2 2 4
1 1 1 1 1 1 1 1 1 1 1 1
PM H H H H H H H H M H H H
r 2 Pl 4 P 2 < 2 2 2 2 2
1 1 1 l 1 1 1 1 1 1 1 1
LOCATION CODES: r=home =uwork
MICRCENVIRONMENT CODES:
1 = work or school < = home or other 3 = transport vehicle
4 = roadsiae 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1=lgyw 2=gedium 3I=high



ACTIVITY PATTERNS EY AGE-OCCULPATION SUBGROUP

A=-0 ‘GRO\.P: 3~=-Sales workers SUsGKkOUP: & PCT IN SUBGROUP: 6
DAY OF TIrE LOCATION/MICROENVIFONMENT/ACTIVITY-LEVEL BY HOUR
1333 CF DAY 1 P4 3 4 5 6 7 ® ¢ 10 11 12
wEEKDAYS AM H H H H ] H H H H v ] =
< 2 < p] 2 2 2 2 2 1 3 5
1 1 1 1 1 1 1 1 1 1 1 <
14 - " - w " H H H H H H H
2 3 5 1 1 2 P P 2 < 2 <
1 1 < 1 1 1 1 1 1 1 1 1
SATURJAY AR H H H H H n H H » w W [ 9
by 2 2 2 < 2 l 2 1 3 ) 1
n 1 1 1 1 1 1 1 1 1 2 1
PM w W w u h M N H M H H H
2 > 3 1 < < S < 2 2 2 2
< 1 1 1 1 1 < 1 1 1 1 1
SUNDAY AM H H H H H H H (4] H H H H
r 2 < 2 2 P < i 2 < 2 2
1 1 1 1 1 1 1 1 1 1 1 1
PM H H o d w ] H H H H H H
< 2 3 5 1 2 < P 2 < < 2
1 1 1 P 1 1 1 1 1 1 1 1
LOCATION CODES: #=home v=work
MICKOENVIRONMENT CODES:
1 = work or schoolt 2 = home orf ather 1 = transport vehicle
4 = roadsiage 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=mediua 3=high
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ACTIVITY PATTERNS bY AGE-OCCULPATION SUEGROULP

A-0 GRCuUP: 3--Sales workers SUbGROUP:S PCT IN SUBGROUP:C2

DAY OF TIME LOCATION/MICRIENVIROUNMENT/ACTIVITY-LEVEL BY HOUR
WEEK OF DAY 1 P4 3 4 5 6 I 8 Yy 10 11 1<
wEEXKDAYS AR H H H H h H H H H "] ] .
: N é 2 P < < 2 2 3 1 3 1 q
1 1 1 1 1 1 1 1 1 1 1 2
pm ] " 1} ] » - h H H H H H
< 3 1 1 1 3 p P 2 2 2 2
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
- < 2 2 é < < P4 2 Z S <
1 1 1 1 1 1 1 1 1 1 2 1
PM ] L] H H ] H H M H H H ]
2 < 3 é P 2 < 2 2 2 2 2
1 1 1 1 1 1 1 2 1 1 1
SUND AY Ar H H h H h ] H L, h H H H
2 P P3 2 p2 2 ‘ Pd 2 b4 2 l
1 1 1 1 1 1 1 1 1 1 1 1
PM H H H H H (] H H H H H H
< 2 b] S < 2 < 2 2 < 2 2
1 1 2 3 < 1 1 1 1 1 1 1
LOCATION CODES: h=home W=work
MICRCENVIRONMENT CODES:
1 = work or school 2 = home or other 3 = transport vehicle
4 = roadsige ) S = gutdgors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=mediua 3=high
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ACTIVITY PATTEKRNS BY AGE-OCCLPATION SUGSGROUP

A-0 G&X0uP: &—C(Clerical workers SUb6ROUP:1T PCT IN SUQGROUP:5¢
DAY OF TImE LOCATION/MICRCENVIRONMENT/ACTIVITY-LEVEL EY HOUR
WEEK OF DAY 1 2 ,3 - 5 [ ? & 9 10 11 12
=EEKDAYS AN H H H n M H H H d w - -
< P2 < < Z 2 < < 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
p# ) - - w H H H H H H H
1 1 1 1 1 3 2 é 2 2 2 <
1 1 1 1 1 1 1 1 1 1 1 1
SATURDAY AW R H H H H H h h H H H H
2 2 2 2 2 2 2 b4 2 5 4 2
1 1 1 1 1 1 1 1 1 1 1 1
PN H H H H H H H H ] H H M
2 2 2 S 2 P4 2 < 2 . 2 <
1 1 2 2 1 1 1 1 1 1 1 1
SUNDAY AM H (] H N 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 1
PM H ) H H H H H h H H H H
2 2 5 2 2 2 2 2 2 2 2 2
1 1 2 1 1 1 1 2 1 1 1 1
LOCATIGN (OUDES: h=home w=work
MICRGENVIRONMENT CODES:
1 = work or school 2 = home or othey J = transport vehicle
4 = raadsiae 5 = outcoors 6 = kitchen

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




A-0 GROUP:

ACTIVITY PATTERNS EY AGE-OCCUPATIOh SUBGKOUP

4=-=Clerical workers

SUBLROUP:2

FCT IN SUBG6ROUP:c*

- o D W S P Am D S A N S P A G G D WD WD S e SR D D Wm G Sk G S S vy S S R T M N S M S AP D R D WD R YR Sy SE A e S W R AR D A A . W e
2 & 2 R0 44 2 S35 3 B3NP R BT R 55 323

vAY OF TIME LOCATICON/MICRUOENVIRUNMENT/ACTIVITY-LEVEL BY HuUUR
4EEK CF DAY 1 2 3 A 5 6 7 .3 9 10 11 1¢
wSEKDAYS AM H " M L] ] r ) " ] Y » w
. 2 2 2 2 2 é 1 1 | 1
1 1 1 1 1 1 1 1 1 1 1 1
Pn ‘s » W e » - ] H H ] H H
< 1 1 1 1 3 < P2 Py P 2 2
1 1 1 1 1 1 1 1 1 1 1 1
SATURDAY AP, H H H H H H H H H H H H
< 2 2 2 2 2 < < 2 < S <
1 1 1 1 1 1 1 1 1 2 2 1
PM e} H ] ] H H H H H H H H
< 2 < Q < 2 PA P 3 2 2 2
1 1 1 2 1 1 1 1 1 1 1 1
SUNDAY - AM L.} H H H H 4] " H H H H M
< 2 P 2 P < Z 2 2 < 3 l
1 1 1 1 1 1 1 1 1 1 1 1
PM H H H H H ] H H H H H H
2 2 2 2 S5 4 pd 2 2 < < <
1 1 1 1 3 < 1 1 1 1 1 1
LOCATION CODES: H=honme Y=work

MICROENVIRONMENT COOES:

1 = work

or school 2

& = roadsiae >

ACTIVITY

LEVELS: 1=luw

autdoors

home or other

2=mediua 3I=high

D-18

transport vehicle
kitchen




ACTIVITY PATTERNS 8Y AGE~QOCCUPATION SUEGKROUP

A-0 G6ROUP: &«--Clerical workers SUsGROUP:3 PCT IN SUBGROUP: &
vAY CF TIME LOCATIONIHICROENVIRONHENTIACTIVITY-LEVEL BEY HOUR
WEEK CF DAY 1 2 3 “ S 6 1 L] 9 10 11 12
sEEKDAYS ARM - - H H ] H H H H H H H
1 1 P2 < < 2 2 < 2 P 2 <
1 1 1 1 1 1 1 1 1 1 1 1
FM H H H H W = - w W w ] w
n P P4 3 P4 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
SATURDAY AFE H h ] H H ] H H H H H H
< 2 < 2 P4 2 < 2 2 < P P
1 1 1 1 1 1 1 1 1 1 2 1
PM h H H H H H L] H H 4] H H
< ) 2 < 3 4 2 < 2 P 2 2
1 < 1 1 1 P 1 1 1 1 1 1
SUNCDAY APr H H H H H H h ] H H H H
< 2 2l 2 2 2 2 2 2 < 2 <
1 1 1 1 1 1 1 1 1 1 1 1
PA H H H H H H H H H H H H
. 2 5 5 2 c 2 < 2 < 2 <
1 1 3 2 1 1 1 1 1 P3 1 1
LOCATION CODES: H=home w=work
MICROENVIRONMENT CODES:
1 = work or schocl ¢ = home or other 3 = transport vehicle
4 = roadside 5 = outdoors 6 = kitchen

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




A-3 GkOUP:

- s wr wwn o o
LR S Xt

<

ACTIvITIY PATTERNS oY AGE=-OCCLPATION SUBGROUP

L==Clerical workers SUBGKOUP: 4 PCT IN SUEGROUP:= &

DAY OF TIME LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUR
WEEK OF DAY 1 2 3 4 5 6 1 L) % 10 11 12
wEEXDAYS AR w - S H H H H H H ] H H
1 1 3 c < 2 2 l 2 2l 2 <
1 1 1 1 1 1 1 1 1 1 1 1
EM H H H H H » = ) W [ . ]
- 4 2 2 3 1 1 1 1 1 1 1
' 2 <l 1 1 1 1 1 1 1 1 1
SATURDAY Av H H H n H H h H H H H H
‘ 2 l 2 < 2 < < 2 < 2 2
1 1 1 1 1 1 1 < 1 1 1 1
PM H H H H H H h ] ] ] H H
< 3 & 2 2 2 < < e < < P4
1 1 2 1 1 1 1 1 1 1 1 1
SUNDAY AR ’ H H H ] ] H H ] H H H H
. < 2 2 P 2 < < P 2 2 <
1 1 1 1 1 1 1 1 1 1 1 1
P H H H H H H H H H H H H
- 2 5 2 S 2 < P4 2 < 2 2
1 1 2 2 1 1 1 1 1 1 1 1
LOCATION CODES: n=home wW=work
MICROENVIRONMENT CODES:
1 = work or school 2 = home of cother 3 = transport vehicle
4 = roadside 5 = autaoors 6 = kitchen
ACTIVITY LEVELS: 1=tLaw 2=meaiumw 3=high
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ACTIVITY PATTERNS BY AvE~QCCUPATION SUbGROUP

A=Q0 GhOLP: &~-Clerical workers SUEGROUP:=S PCT 1N SUBGROUP: 1
DAY OF TInE LOCATION/MICROENVIRUNMENT/ACTIVITY=-LEVEL BY HOUR
dEEK OF DAY 1 < 3 “ S é 7 I % 10 11 132
wEEKDAYS AP H H H H H H H H H S w (Y
< < < P2 < 2 3 1 3 4 & 4
1 1 1 1 1 1 1 1 3 P < c
] - - 1 - - h H H H ] H h
N 3 4 4 1 2 Py < p3 < < é
1 1 < 1 1 1 1 1 1 1 1
SATUKDAY Ar (1] N ] H H H H H H H ;] H
< P2 < 2 < b3 2 < 2 < 5 Z
1 1 1 1 1 1 1 1 1 < 2 1
Fr H H H H h H H H H H H
- < 2 2 2 2 3 & 2 < < <
1 1 1 1 3 | 1 2 1 1 1 1
SUNDAY AN H H H H ki H M H H H H H
) . < P4 2 < 2 2 < 2 P 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
< 2 2 2 5 l < 2 2 2 P4 2
1 1 < 1 Z 1 1 1 1 1 1 1
LOCATION CODES: H=home V=work
MICROENVIRONMENT CODES:
1 = work or school 2 = home or other 3 = transport vehicle
4 = roadside S = ogutnoors 6 = kitchen

ACTIVITY LEVELS: T1=lcw 2=mecium 3=high




ACTIVITY PATTERNS Y AGE-JCCLPATION SUBGROUP

A=0 GhCuP: 4~--Clerical workers SUbEnQUPZS PCT IN SUBGROUP: 4
LAY OF TIME LGCATION/MICRUENVIRONMENT/ACTIVITY-LEVEL BY HOUR
WEEK OF DAY 1 e 3 4 p 6 7 é 9 10 11 1

:

«EEKDAYS AN H H H [, | ] H h H " w ] -
< < < 2 P4 A P4 < 1 3 A 1
1 1 1 1 1 1 1 1 1 1 1 1
Pn - - 1Y ] - n H H H H H H
Z 3 4 1 1 2 2 P 2 P4 2 2
1 1 2 1 1 1 1 1 1 1 1 1
SATUKDAY AfR H H H ] H h H H H H H ]
2 2 2 < < 2 < P 2 5 S <
1 1 1 1 1 1 1 g 1 2 2 1
Fm H H ] H H H H H H H H H
< P < 3 4 Z pd pi 2 < 2
1 1 1 1 2 1 1 1 1 < 1 1
SUNDAY Al H " H H H H H H H H H H
P 2 P 2 < 2 2 ‘ S 5 2 <
1 1 1 1 1 1 1 1 2 1 1 1
PM H H H ] H " h H H H H H
N Z < P 2 5 < Z 2 l 2 2
1 1 1 1 F3 2 1 1 1 1 1 1
LOCATION CODES: H=home W=work
PICRCENVIRONMENT COQDES:
1 = work or school 2 = home or gther 3 = transport vehicle
4 = roadsige 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1={cvw 2=mediua 3=high




ACTIVITY PATTERNS BY AoE-OCCUPATION SUESGRCUF

A~0 GkGCuPz S-=Craftsmen & Fforemen SUECROUP:1 PCT 1K SUBGROUP:S
DAY OF JIYE LCCATION/MICRGENVIOUNMENT/ACTIVITY-LEVEL EBEY HOUK
JEEK OF LAY 1 < 3 4 S é r§ o  1¢ 11 1¢
wEEKDAYS | 5] H H H H H H H » " . w 1}
K 2 Y 2 Py 2 < 1 1 1 1 1
1 1 1 1 1 1 1 1 P2 2 3 1
PM . - - - h H H H H ] H H
1 1 1 1 3 2 2 4 2 < 2 <
? 1 2 1 1 1 1 1 1 1 1 1
SATUKDAY Ar H H H H H H H H H h H H
< < < ¢ Z 2 < 2 2 pd Y 2
1 1 1 1 1 1 1 1 1 1 1 1
M N H H H H H M H H H H )
< 2 & S 2 2 < 3 2 2 2 Z
1 1 2 2 1 1 1 1 1 1 1 1
SUNDAY AH H H H " H H H H H H H H
2 < P4 2 < 2 < 2 2 2 2 <
1 1 1 1 1 1 1 1 1 1 1 1
M H H H H H H H ] H H H 2]
< l & 2 é 2 &4 2 2 l é <
1 1 2 2 1 1 1 1 1 1 < 1
LOCATION CODES: H=home W=work
MICROENVIRONMENT CODES:
1 = esork Oor schnocl ¢ = home or other 3 = transport vehicle
& = roadside 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=medium  3=high
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ACTIVITY PATTERNS BY AGE~-QCCUPATION SUEGROUP

A-Q GROLP: S==Craftsmen S Foremen SUbGROUP:z< FCT IN SUBGROUP:=CA
LAY OF TIrE LOCATION/MICROENVIRONMENT/ACTIVITY~LEVEL BY HOUR
4EEK OF DAY 1 2 3 4 5 6 7 a ? 1uv 11 12
wEEKDAYS AP H H H H H H H [ ] [ W ]
b 2 P4 2 < Z 3 1 1 1 1 1
1 1 1 1 1 1 1 1 1 2 2 1
Pr N - » ] - & | § K [ 4 K K K
1 1 1 1 3 2 < Z é < < é
1 2 3 1 1 1 1 1 1 1 1 1
SATURDAY AV H B H H H H h H H H ] H
P P < 2 Z 2 < 2 2 3 b P
1 1 1 1 1 1 1 < 1 1 2 1
PHM H M H n H H ] H H H H
< < P 5 < 2 < pd 2 < 4 2
1 1 1 2 1 1 1 1 1 1 1 1
SUNDAY AM H H H H " H H H H ;] H H
< 2 2 2 < 2 Z 2 3 < 2 <
1 1 1 1 1 1 1 1 1 1 1 1
14 H R H H H H H H H H H ]
2 2 2 S 3 2 Pl 2 2 Z 2 <
1 2 2 1 1 1 1 1 1 1 1
LOCATION CODES: H=home Ww=work
MICROENVIRONMENT CODES:
1 = work or schocl +2 = home oOr other 3 = transport vehicle
& = roadsiae S = outgoors 6 = kitchen

ACTIVITY LEVELS: T1={low 2=medium  T=high




e

ACTIVITY PATTERNS BY AoE-JOCCLPATION SUbBGRUUP

A=Q CnOULP: S5-=(raftsmen & Foremen SUEB6GROUP:Z PCT IN SUBGROUP:10
CAY OF TIME LOCATION/MICRCENV]I RONMENT/ACTIVITY-LEVEL BY HCUR
WEEK OF DAY 1 < 3 4 5 6 I's & $ 10 17 12
«EEXDAYS AM ' H H H H H H (] H H H H
1 <l < c Z < < 2 2 < 2 Fd
1 1 1 1 1 1 1 1 1 1 1 1
(o] H H H " " W " w w w u W
. 2 < P 1 1 1 1 1 1 1 1
1 1 1 1 1 1 2 2 3 1 2 1
SATURDAY AV H H H H H H H H H H H H
2 l < 2 < 2 2 2 2 < 2 g
1 1 1 1 1 1 1 1 1 1 Z 1
PN M H H H H H H H H H H h
2 5 2 P P4 3 4 b3 2 l 2 <
1 2 2 1 1 1 1 1 1 1 1 1
SUNCAY AM H H H H H H H H H H H H
. < 2 2 Pl 2 < 2 P4 2 2 <
1 1 1 1 1 1 1 1 1 1} 1 1
PM hH H H H H h H H H H H
J < 4 < P < < < pd < P4 2
1 1 2 1 1 4 1 1 1 1 1 1
LOCATION CODES:z H=home W=work
AICRCENYIRONMENT CODES:
1 = work or school Z = home or other 3 = transport vehicle
4 = roadgside S = outdoors é = kitchen

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




ACTIVITY PATTEKNS EY AGE-QCCUPATION SUBGROUP

A-0 GROUP: S==Craftsmen & Foremen SU3GRAUP:4

-- - o o - - o A D D T D T S L AP W A Sm S S R TE S P T S WP R S = T W NP WP W P SR e e S = W A A W a e
-+ 3+ B+ F 3 ¥ ¥ 3+ 3 F + I R+ -+ 2 3+ TP 2 F S R P R PR R+ R A P+ R P+ Rt AR Attt

LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HGUR

DAY OF TIPE
WEEK OF DAY

«EEKDAYS M

PM

SATUKDAY AP

em

SUNDAY AP

pr

1

]
1
1

- Nt A MV X YA J

-ty X

?

)
1
1

-t pT - N - N

-t

- N

PCT IN SUBGROUP:

b 9 16 11 1

H H H H
< 2 4 rd
1 1 1 1
H H H H
3 2 é P
1 1 1 1
h H H H
P 2 5 2
1 1 < 1
R H H H
3 < < 2
1 1 1 1
H H b H
< 2 3 2
1 3 1 1
H H )] H
< 2 < r4
1 1 1 1

rd

H
rd
1

- N - N X - T -b ob

NV 4

— —— o G D WS b G M D D e S e S e T S R P T W D MR W A YA SN W MNP S S Y W T SR MR R P R ey e e e S D W i e W wm -
3>+ > 2 >3- 3 P > T R R+ P R E I3 F]

LOCATION CODES: H=home

MICRCENVIRONMEMNTY CODLES:

1 = work or school
4 = rocadsice

ACTIVITY LEVELS: 1=low

<

S

< 3 “ 5 .}
- . " v v
1 1 1 1 1
P 3 1 2 1
H ] n h H
< P4 3 Z 2
1 1 1 1 1
M H H H H
Z 2 2 < 2
1 1 1 1 1
H H h H H
S 2 2 2 <
pJ 1 1 1 2
h H n H h
< P4 2 2 2
1 1 1 1 1
H H H H H
Fi 3 S < é
1 1 2 1 1
W=work
= home or other 2
= Qutcdoors 6

Z=mediua 3=high
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transport vehicle
kitchen




ACTIVITY PATTERNS B8Y AGE-CCCLPATIGN SUSGRCUP

A-0 GKOLP: S=-=(Crattsmen R Foremen SUBGKOUP:S PCT IN SUBGROUP: 4

DAY OF TIME LOCATION/MICRUENVIRONMENT/ACTIVITY-LEVEL BY HOUR
WEEK OF DAY 1 < 3 “ 5 é 7 b 9 16 11 12
«EEXKLCAYS AM H ) ] H H H ] ] - [~ ] s
< < 2 4 Z rd < 3 5 5 4 5
1 1 1 1 1 1 1 1 2 3 Pd 1
pPM e - w ™ w h n h h h H H
Z 1 5 S 5 2 P4 < < < 2 Z
1 1 P 3 1 1 1 1 1 1 1 1
SATUKDAY Ar H H (] H H H H H 4] h H H
< 2 2 2 < 2 < < 2 Z 4 <
1 1 1 1 1 1 1 1 1 1 2 1
PM Y4 H M H H H H H H H H H
Iy < 5 2 2 l é 2 2 2 2 Y2
1 1 2 1 1 1 1 1 2 1 1 1
SUNDAY APl H h h H H H h H ] H H
2 c l 2 2 2 2 2 2 P2 2 <
1 1 1 1 1 1 1 1 1 1 1 1
] L ] H H H H H H h H B H H
< 2 5 3 < 2 2 2 2 2 < 2
1 1 2 1 1 1 < 1 1 1 1 1
LOCATION CODES: H=home W=work
MICROENVIRONMENT CODES:
1 = work or school 2 = nome or other 3 = transport vehicle
4 = roadsiae 5 = gutdoors 6 = kitchen

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




ACTIVITY PATTERNS BY AcE-OCCUPATION SUEBGROUP

A=-Q0 €ROLP: S5-=Crattsmen & Forcemen

SULGAOUP:2

PCT IN SUBGROUP:10

DAY GF TIvE LGCATION/MICRCENVIRONMENT/ACTIVITY-LEVEL BY HOUR
JEEK CF DAY 1 < 3 ™ 5 6 7 o s 16 11 1<
«EEXKLAYS AN ] h H H H H H h w | "] 1]
2 2 Fd < 2 l Z 3 1 1 S 1
1 1 1 1 1 1 1 1 1 < 3 1
(4] - ‘N ~ - ™ 3] h H H ] ] H
1 5 S 1 1 2 < 2 2 < _Z <
1 < 3 < 1 1 1 1 1 1 1 1
SATURDAY At H n ] H H H H H n H H h
s P 2 < rd < < é 2 3 4 P4
1 1 1 1 1 1 1 1 1 1 1 1
PM H H H H r H (] H H ] H H
< 2 5 2 2 2 < < 2 < pi <
1 1 3 1 1 1 1 < 1 1 1 1
SUNDSY At H H h o n H H h h H H
2 2 pd 2 2 2 < P l < 3 2
1 1 1 1 1 1 1 1 1 1 1 1
FM H H H H H H ;] 1] H H H H
¢ < l 5 b 2 ¢ 2 4 l 2 <
1 1 1 P4 2 1 1 1 1 1 1 1
LOCATION CODES: n=home W=work

MICRUENVIROKNFMENT COD:=35:
1 = work or school <
4 = roadsiae S

home Or other
outagoors

ACTIVITY LEVELS: T1=lyw 2=medium *=high
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transport vehicle
kitchen




ACTIVITY PATTERNS EY AGE~QOCCUPATION SUEGROQUP

A-0 GRQOuUP: o--Cperatives aslLaborers SULGrROQUP:21

PCT IN SUSoROUP:3S

- - v AT S T En . R e s Sr A e WD M Sm mm A SR T Er W D E MM MR M P ED S EE D e e G D M S SR S e S R WP ar S e o e e e e as W W
-+ 2 B X £t B T T T T AR R B P R 2P PP 2 S S P g P - P

DAY (F TIME LOCATION/MICROENVIRONMENTJACTIVITY-LEVEL BY HOUR
WEEK OF DAY 1 pi 3 “ 5 6 7 S g 10 11 12
«CEXDAYS AM R n H H H H h . « W v 1)
< 2 < z < 2 < 1 1 1 1 1
1 1 1 1 1 1 3 1 2 1 2 1
Pr S - ™ a H " H H H (] H H
1 1 1 1 3 2 P . < < 2 2
1 P < 1 ] 1 1 1 1 1 % 1
SATURDAY AR H H H H H H H H H H H H
< 2 2 < < 2 2 P P < 2 <
1 1 1 1 1 1 1 1 1 2 1 1
pm Y H H ] ) H h h H H H H
< < 3 o < e 2 2 2 2 < <
1 1 1 Z 1 1 1 1 1 < 1 1
SUNDAY At H H H H H H H H H H H h
< 2 2 2 2 < 2 2 2 P 3 P
1 1 1 1 1 1 1 1 1 1 1 1
[ L] H H H K H H H H H H H
2 M 5 P < 2 < 2 2 2 - 2 <
1 < 1 1 1 2 1 1 1 1 1 1
LOCATION CODES: H=home W=work
MICROENVIRONMENT CODES:
1 = work or school 2 = home or other } = transport vehicle
& = roadsiae S = outdoors ¢ = kitchen

ACTIVITY LEVEL>S: 1=lcw 2=mediue 3=high




ACTIVITY PATTERNS BY AGE-OCCUPATION SUcGROUP

A-0 GROuUP: t=-=-geratives slaborers SUoCrOUP:2 PLT IN SUBGROUP:1°®
LAY OF TIME LOCATION/MICRUOENVIRUNMENTZACTIVITY-LEVEL BY HOUK
WEEK CFf DAY 1 < 3 4 5 6 ? & 9 10 11 12
REEXDAYS An ] H H H H H h " w - W -
Py 2 2 2 2 2 3 1 1 1 1 1
1 1 1 1 1 1 1 1 2 < 1 1
Pm ” “ W . - H H H H ] H H
1 1 1 1 3 4 < < P 2 < 2
< 1 < 1 1 1 1 1 1 1 1 1
SATURDAY Ar (L] H ] H H H H N H H H H
N ¥4 < P 2 P2 < 2 2 3 2 P4
1 1 1 1 1 1 1 1 1 1 é 1
1 d H M H H H H H ] H ] H H
. 2 5 < 2 2 < < 2 Z é 2
1 1 3 1 1 1 1 1 1 1 1 1
SUNDAY At ] ] ] H H H H [, | H H H H
< < < 2 P2 2 P 2 3 2 2 <
1 1 1 1 1 1 1 1 1 1 1 1
Fr H H H H H H H H H H H
2 2 2 5 2 2 2 l 2 < P 2
1 1 2 2 1 2 1 1 1 1 1 1
LOCATIUN CODES: n=hoame w=work
MICROENVIRONMENT CODES:
1 = work or school 2 = home or gther 7 = transport vehicle
4 = roadsiae 5 = gutdoors 6 = kitchen

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




ACTIVITY PATTERNS bY AGE-OCCLPATION SUcGROUP

A-0 GhOuP: u-=-Cperatives Llaborers SUEGROUP:=Z PCT IN SUEGROUP: (¢
DAY CF TIME LOCATION/MICRUOENYISRUNMNENT/ACTIVITY-LEVEL BY HOUR
dEENK CF DAY 1 < 3 4 5 6 7 ° 9 1 11 12
«aEEXDAYS AN P H H H H N [ H H H H H

1 < P4 2 P 2 < P4 2 l 2 P4
1 1 1 3 1 1 1 1 ] 1 1 1
PN ] ] ] A .- w » - W » ] w
¢ P 2 é 1 1 1 1 1 1 1 1
1 1 1 1 1 2 1 < 1 < 2 1
SATUR2AY AM H H H H H H h H H H H H
C < 2 P4 P2 2 2 Fa < < P <
1 1 1 1 1 1 1 1 1 2 1 1
FPM H H H H H H H H H H H
& P4 S 4 3 IS < < P l P 2
1 1 2 1 1 1 1 1 1 1 1 1
SUNDAY AM H H H H H H H H H H H N‘
b4 P4 2 2 2 2 < Z é 3 2 <
1 1 1 1 1 1 1 1 1 1 1 1
FM H ] " H H H H H H H H H
2 < 5 Z < N P2 P4 2 2 2 2
1 1 1 1 Fa < 1 1 1 1 1 1

B T B L R R YT T T ¥ T T p e - o m w-
(2 + 2 S+ - P 2 F E  F F 1+ - - & S R 2 T R+ F 2 A A+ 2 F R S B R FF S F B S TS IS I3 S 555

LOCATIGN CODES: h=home w=work

MICROUENVIRONMENT CODES:
1 = work or schoot ¢ = home or other 3 = transport vehicle
& = roadsiae 5 = gutucors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=mediua 3=high
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ACTIVITY PATTERNS EY AGE-OCCUPATION SUE6RCUP

A-0 GFOLP: o~—-Cperatives aslaborers SUBGKOUP:=« PCT IN SUBGROUP: 3
DAY OF TIXE LOCATION/MICROUENVIARONMENT/ACTIVITY-LEVEL BY HOUR
WEEK CF DAY 1 < 3 “ S 6 7 t 9 10 11 12
wEEXDAYS AN > ™ - ™ ] » - H H H H H
1 1 1 1 1 1 1 s P < 2 <
1 2 1 1 P4 2 1 1 1 1 1 1
PN L] H ] H H H H H H ] ] -
< < 3 2 P 2 < 2 2 < l 1
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
N T < 2 P4 2 3 < 2 2 3 4 <
1 1 1 1 1 1 1 1 1 1 2 1
PM H H H H )] H H H H H H H
2 ) 3 Z < 2 c < 2 < P4 2
1 1 1 < l 1 1 1 1 1 1 1
SUNDAY AN H H H H —H H H H H H H H
< P4 2 2 P P < pa 2 < 4 2
1 1 1 1 1 1 1 1 1 1 1 1
PM d H H H H H H H H H H H
2 5 5 P4 2 2 2 < l < 2 2
1 3 1 1 1 1 1 1 1 1 1 1
LOCATION CODES: h=hoae W=work
MICROENVIRONMENT CODES:
1 = work or school 2 = home or other 3 = transport vehicle
« = roadsice S5 = gutrgoors ¢ = kitchen

ACTIVITY LEVELS: 1={low 2=mediuma  3=high
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ACTIVITY PATTERNS BY AoE~-OCCUPATION SUcGROUP

F=0 GhROUP: o=--Uperatives aslaborers SuUbbLG&KOUP:S FCT 1IN SUBGROUP:1?
CAY OF TIME LOCATION/MICRUENVIRONMENT/ACTIVITY-LEVEL BY HCUR
wEEK CF bhY 1 < 3 4 S 6 1 ¢ ¢ 16 11 12
»wEEXKDAYS AN H H H H H H H H w 1% W 1

< < 2 2 2 2 2 < 1 5 & 5
1 1 1 1 1 1 1 1 1 2 2 2
" - - w " ] H H ] H H H H
2 a 1 5 Z 3 < < < l <
1 3 2 l 1 1 1 1 1 1 1 1
SATURDAY A~ H h H H H H H H H H H H
J < 2 é 2 P4 P < 2 2 2 Z
1 1 1 1 1 1 1 < 1 1 1 1
Pr ] h ] ] H H H n H H H H
P 2 2 Z 5 4 < P2 < pa Ps P4
1 1 1 1 P 1 1 1 1 1 1 1
~UNDAY Al H H H 7] H H ) H H H H H.
P < 2 Z 2 2 2 2 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1
PPF (] H H H H H ] H ] L] H H
Z 2 S S < 2 < < 3 2 P4 P
1 1 1 2 1 1 1 1 1 1 1 1
LOCATION CODES: h=home %¥=work
MICROENVIRONMENT CODES:
1 = work or school 2 = home or other 2 = transport vehicle
& = roadside 5 = gutdoors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=mediua 3=hign
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ACTIVITY PATTEKMS bY AubE-0CCUPATION SUBGROUP

R=0 ERNUP: o0-=-Operatives slLaborers SULGROUP:¢

DAY CF
acEK

»EEKDAYS

SATURDAY

SUNDAY

LOCATION CODES:

1 = work or school

4 = roadsige

ACTIVITY LEVELS:

FCT IN SUBGROUP:1¢

LOCATION/MICROENVIRONMENT/ACTIVITY~-LEVEL BY HOUR

? o 9 10 11 12
] - W w L] )
3 3 3 3 4 2
1 1 1 1 2 1
H H H H ] H
3 < < 2 2 ¢
1 1 1 '1 1 1
H H h H H H
2 < 2 2 pu 2
1 1 1 1 2 1
H K L] H H H
2 4 2 2 < 2
1 P 1 1 1 1
H h H H H H
< l < 2 3 P4
1 1 1 1 1 1
H ] H H H H
2 < 2 < 2 <
1 1 1 2 1 1
= transport vehicle
= kitchen

TINE
OF DAY 1 2 3 “« b 6
AM H h H H H H
2 < 2 2 3 2
1 1 1 1 1 1
P " - » ™ » n
i 3 l 3 3 P
1 1 1 1 1 1
AN L} h ] H ] H
- -2 P 2 p3 < Py
1 1 1 1 1 1
M H H H H ] (]
2 2 5 < 2 p4
1 1 P4 1 1 1
A¥ H ] H " 4] H
2 l P 2 2 2
1 1 1 1 1 1
F™ H M ] H H H
i < 2 2 5 2
1 1 1 1 2 1
n=home W=work
MICROENVIRONMENT CODES:
= hoge of other 3
= outdoors 6
1=tow =mediua 3=high
D-34




ACTIVITY PATTERNS £Y AGE-OCCLPATION SUBGROUP

b-0 GROULP: B3--Service % Household SUBGaOUP:1 PCT IN SUBGROUP:3¢
DAY CF TI®E LOCATION/KICRCENVIRONMENT JACTIVITY-LEVEL EY HOUR
dEER CF DAY 1 2 3 “ 5 ¢ 7 ¢ 9 1C 11 1
wEEKDAYS AN H H H ] H H H " w - » »
« Z 2 P < 2 < 3 1 1 1 1
1 1 1 1 1 1 1 1 1 2 2 1
e L] ™ » ™ U] [, ] ] H ) H H H
< 1 1 1 1 2 < ¢ .2 < < 2
1 2 1 2 1 1 1 1 1 1 1 1
SATURDAY AP M H H H ] [, H h H h H H
oy < < 2 < 2 < Z P s 5 b4
1 1 1 1 1 1 1 1 1 3 b4 1
PM | ] h H H H H (4] H H H H H
N < 3 2 4 2 < 2 < 2 < 2
1 1 1 1 1 1 1 1 2 1 1 1
SUNDAY AN H H H H h H n H H H H H
P < 2 < < 2 ¥ 2 2 2 2 c
1 1 1 1 1 1 1 1 1 1 1 1
PH H H B H H H H H H H H H
< < < 5 4 2 < < 2 P4 2 2
1 1 1 2 < 1 1 1 1 1 1 1
LOCATION CODES: H<hoame w=work
KICROENVIRONMENT CODES:
1 = work or school ¢ = home or other 3 = transport vehicle
4 = roadside 5 = outdgors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=meciua 3=high
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ACTIVITY PATTERNS B8Y AGE-OCCUPATION SUBGROUP

A=0 GK"UP:z b--Service R Household SUoGAOUP:( PCT IN SUBGRGULP:17
LAY OF TIME LOCATIOMN/MICROENVIRONMENTJACTIVITY=-LEVEL BY HOUR
WEEK OF LAY 1 c 2 4 5 6 7 & 9 1L 11 12
wEEKDAYS AN H H H H H H h ] w » *] .
- P4 2 < 2 2 2 3 1 1 1 1
1 1 1 1 1 1 1 1 Fd 1 2 1
PM w » [Y ] » W H H ] H H H
2 1 1 1 1 3 < P4 2 < 2 2
1 1 2 é 1 1 1 1 1 ] 1 1
SATURDAY Ar H H H H H H H H H H H H
. 2 2 —-2 2 2 é 2 2 é 5 S
1 1 1 1 1 1 1 1 1 1 1
(4. H H H H [} H h h H H H H
< 2 2 2 2 2 2 2 3 < < ‘
1 1 1 1 2 2 1 1 1 1 1 1
SUNDAY AV H H H H H H H H H ] H H
2 2 P 2 2 < P 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
v 2 2 5 < 2 pa < 2 < 2 Z
1 1 1 3 1 1 1 1 1 < 1 1
LOCATION CODES: H=home W=work
MICROENVIRONMENT CODES:
1 = work or schoolt 2 T home of other 2 = transport vehicle
4 = roadsiae 5 = gutdoors 6 = kitchen

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

b=0 GkOLP: &--Serwvice & Household SuUcGROUP:2 PCT IN SUBGROUP:zc?Z
DAY OF TIME LOCATION/MICROENVIRCONMENT/ACTIVITY=-LEVEL BY HOUR
«EEK CF DAY 1 2 3 4 5 6 7 ) 9 160 11 12
oEEXDAYS AN - H H H H H H H H ] H h
1 l pa 2 < V3 4 pd < < L4 2
1 1 1 1 1 1 1 ] 1 1 1 1
PK H H H H 'Y ™ w 1] - w ™
< 2 2 2 1 1 1 1 1 1 1 1
1 1 1 1 1 2 < 1 3 < 1 <
SATURDAY AN H H H H H 7] H h " H H H
P4 Z 2 < < 2 < . 2 . 2 2
1 1 1 1 1 1 1 2 1 1 < 1
PHM ] H H H H H H H H H H H
< 3 4 2 Z 2 < < 2 < P 2
1 1 2 1 1 13 1 1 1 1 1 1
SUNDAY AR ] H H H H H H H H H H H
< 2 2 < 2 2 < < 3 l P <
1 1 1 1 1 1 1 1 1 < 1 1
em H H H H H H H H H H H H
2 < S S < 2 < Z 3 < 2 <
1 1 2 P 1 1 1 1 1 1 1 1

o o s o S m S S S e S e S = Ao SR S e S T SR e ST ST EE S S T S Sm S e T S R e T ST ST I S e T AR Em e e o - = o - — -
X * * S F R 3+ S 2+ EF R F 3+ E R X F - X 1t E - B F PR X £t 1t R 2 2+ S S R P S XS T ¥ FF T ¥ F T

LOCATION CODES: H=home w=work

MICROENVIRONMENT CODES:
1 = work or school
&L =

é home or other
roadside 5

outdoors

transport vehicle
kitchen

nn
[« RV}
" n

ACTIVITY LEVELS: 1=touw 2=mediua 3=high
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ACTIVITY PATTERNS bY AGE-OCCUPATION SUEGROUP

A-0 GRNOUP: a-=Service 8 Hcusehold SUBGKROUP:4 PCT IN SUBGROUP: 2
VAY OF TIME LOCATION/MICRUENVIRUONMENT/ACTIVITY-LEVEL BY HOUR
dEEK CF DAY 1 2 3 4 5 é 7 [ 9 116G 11 12
«EEXDAYS Ar H H M H H H H H H - "] »
< 2 < <l < 2 < . 2 1 3 &
1 1 1 1 1 1 1 1 1 B 1 c
PM 1N w ™ (") - . h H H H H H
< 4 3 3 3 1 < 2 2 2 2 <
1 P 1 1 1 1 1 1 1 1 1 1
SATURDAY A H H H " H ] H H H ™ W ]
- < < 2 2 2 " Z < 2 1 3 4
1 1 1 1 1 1 1 1 1 1 1 2
P » ] ] d - "] H H H H H H
. 3 4 3 2 1 < < 2 2 rd <
1 1 1 1 1 1 1 1 1 1 1 1
SUNDAY AP H H H H H H n N H H H H
Py Z 2 2 < 2 2l < 2 < 2 3
1 1 1 1 1 1 1 1 1 1 1 1
PM H H H H H H L] H H H H H
< 2 b} < 2 < < < P < < <
1 1 2 1 < 1 1 1 1 1 1 1
LOCATION CODES: H=home W=work
MICRGENVIRONRMRENT CODES:
1 = work or school 2 = home or other 3 = transport vehicle
% = foadsiae S = outdoors 6 = kitchen

ACTIVITY LeVELS: 1={cw 2=mediux 3=high




ACTIVITY PATTERNS BY AGE-OCCUPATION SUBERCUP

A-0 GROUP: b-—-Service 2 Household SUEGRKOUP:S PCT IN SUBGROUF:14
vAY CF TIME LOCATION/MICRUENVIRUNMENTJACTIVITY-LEVEL BY HOUR
wEEK OF DAY 1 < 3 4 S 6 7 o 9 10 11 12
wEEXDAYS AP, H h h H H H h H H H H 4]
z c 2 2 4 < 2 < 1 i 5 1
1 1 1 1 1 1 1 1 1 2 2 1
pM h h H H ) H H [ ] H H H
1 1 3 5 1 2 < < 2 2 < <
1 2 1 < 1 1 1 1 1 1 1 1
SATUKDAY AN H H H H H H H " H H H H
< < 2 2 2 2 < < P 3 2 <
1 1 1 1 1 k) 1 1 1 1 1 1
pn H H H H H H M H H h H H
< b < S 2 Pa < P2 2 < 2 2
1 P 1 3 1 1 1 1 1 2 1 1
SUNDAY AN H h H H H H n H H ] H H
< P4 2 2 2 2 < pd P4 P 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 M
Py 2 5 S 2 Z 2 3 2 < 2 <
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 ofF other 3 = transport vehicle
4L = roadsige 5 = gutdoors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=meoium 3=high
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ACTIVITY FATTERNS BY AGE-OCCUPATION SUBGROUP

A-0 GHOUP: ¥8=-Scrvice & Household SUuGROUP 26 PCT IN SUBGROUP: &
vAY CF TIME LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUR
WEEK CF DAY 1 < 3 “ 5 6 1 L.} 9 10 11 12
aEEKDAYS AM 4] H H H H H h H H h H h
= P < b4 < < < P < 2 2 2
1 1 1 1 1 1 1 1 1 Z 2 1
PM H H H H H H h H H n H H
2 < 2 5 l 3 é P 2 2 2 2
1 < 1 2 1 1 1 1 1 1 1 1
SATURDAY AM [ " H n H H H H H H H H
< ‘ 2 < l 2 € ¢ 2 < 4 <
1 1 1 1 1 1 1 1 1 P4 1 1
] H n H H H H h ] H H H H
i Fi é 3 2 2 < < 2 < 2 <
1 < 1 1 1 1 1 1 1 1 1 1
SUNDAY AM H H H H ] H (4] H H H H H
P4 < 2 2 2 2 < <l 2 3 < rd
1 1 1 1 1 1 1 1 1 1 1 1
PM H H ] H H H H H H H H M
2 i P4 S 2 2 i < 2 < < <
1 1 1 Pl 1) 1 1 1 1 < 1 1
LOCATION CODES: H=home W=work
MICROENVIRONMENT CODCcS:
1 = wark or school 2 = howe or other 3 = transport vehicle
& = goadsiae S5 = outdgors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=medium 3=high
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ACTI«ITY PATTERNS BY AGE-OCCLPATION SUBGKOULP

A=) GROLP: Y=-=kHousewive

LOCATION/BRICROENVIRUNMENT/ACTIVITY-LEVEL EY HOUR

DAY OF TIRE
WEEK OF DAY 1
«EEXDAYS AN H
1
FM K
<
1
SATURDAY AF. H
<
1
PM R
é
1
SUNDCAY AR H
i
PR H
| ¢
| 1
|

LOCATION CODES: H=home

MICROENVIRONMENT CODES:

1 = work or schoot
<« = roadsige

ACT;VIIY LEVELS: T=tlouw

S

2
b

- T

- X

- X

- T

SUoGhOUP:1

3 ™ ) 6
H H (] H
< < 2 <
3 1 1 1
h H H [, ]
3 < < 6
L} 1 1 1
] H H H
l P 2 2
1 1 1 1
H H H h
S 2 l 2
Yl 1 1 1
] ] h H
ra 4 < P
1 1 1 1

H H H
P4 P 5 2
1 2 2 1

W=work

home or other
outduors |

2=medius 3=high

[« SRV

7

- T -t N

-b

- T

PCT IN SUBGROUP:z4Z

) ¢ 1 11 1¢

H H H M H
¢ 2 2 P2 2
1 1 1 1 1
H H H h h
6 2 2 2 <
1 2 1 1 1
H H H H H
4 3 2 2 <
Z 1 1 1 1
H H H H H
¢ < 2 2 3
1 1 1 1 1
H H H H M
2 2 2 2 <
1 1 1 1 1

transport vehicle
kitchen




ACTIVITY PATTERNS oY AuE-QCCLUPATION SUcGrOUP

A=0 6hROLP: ¥=-—HouSeEwives SUbGRQUP:? PCT IN SUBGROUP:S®
DAY CF TIwE LOCATICN/MICRUENVIRUNMENT/ACTLIVITY-LEVEL BY HOUK
wEEK CF DAY 1 2 3 4 5 6 7 & Y 1L 11 12
~EEKDAYS AM H h ] t K H h h H ol H h

3 r P r4 < 2 ¢ P4 i 5 2 2

1 1 1 1 1 1 1 l 2 1 1 1

PM n n H H h h h h H M H H

< ra ‘ 2 3 6 < 2 2 < 2 2

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

SATURDAY AN H h H H H ] H H ] H H
2 2 < 2 2 6 < < 2 5 2 <

M 1 1 1 1 1 1 1 1 2 1 <

o o] H hH H H H H H H H H H

z 3 4 P 2 6 < Z < < 2 2

1 1 pd 1 1 1 3 1 1 < 1 1

SUNDRAY AN h h H H H H h H H h H [}
< 2 2 < 2 2 P 6 3 2 Fi 6

1 1 1 1 1 1 1 1 1 1 1 pd

(4 ] R 4] H H H H H H H H H H

< < 5 é < 2 < <l 2 2 i 2

1 1 2 1 ¢ 1 1 1 1 1 1 1

LOCATION CQDES: H=home W=work
RICROEMVIRONMENT CODES:

1 = work or school 2 = home or other I = transport vehicle
4 = roadside S = outdoors 6 = kitchen .
ACTIVITY LEVELS: 1=tow =medium I=high
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ACTIVITY PATTERNS BY AvE-OCCLPATION SUBGROUP

A-0 GROLP: 9--Housewives SUBGROUP:Z PCT 1IN SUBGRPOUP: S
VAY OF TIFE LOCATION/MICROENVIQUNMENT/ACLTIVITY=LEVEL BY HOUK
wEEK CF DAY 1 . 3 4 . 6 1 .} 9 10 11 12
«EEKDAYS AM H n ] H H h h H H H H H
N < < 2 l 2 G < P P 5 2
1 1 1 1 1 1 1 1 1 2 2 1
PM H H H ] ] H H 4] H ] H n
< 2 2 2 < () < < 2 l 2 <
1 l 1 1 1 1 1 1 1 1 1 1
SATURDAY Ap H h h h h H n H H H h H
< < < < < 2 2 < 6 3 Py pa
1 1 1 1 1 1 1 1 1 1 1 1
PM L) H H )] H H H H H H H H
é 2 2 5 p2 () < 2 Z < 3 <
1 2 1 3 1 1 1 1 1 1 1 1
SUNDAY Al H h ] H H H h H h H H
< < P 2 < 2 < P4 l < 2 <
1 1 1 1 1 1 1 1 1 1 1 1
FM 2} H H H H H ] H H H H H
5 < 3 5 < 2 () P 2 P 2 <
1 1 1 2 1 1 | 1 1 1 2 1
LOCATION CODES: H=home s=work
MICROENVIRONMENT CODES: )
1 = work or school < = hoae or other 3 = transport vehicle
4 = roadside 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1=lce» 2=mediua 3=high




ACTIVITY PATTERNS bY AGE-OCCULPATION SUJGROUP

A=0 GROLP:10U=-~Unemployea & Retirea SUo6KOUP:=1 PCT 1IN SUBGROUP:=¢O
DAY CF TIrE LOCATION/MICRGENVIRONMENT/ACTIVITY~-LEVEL BY HOUR
WEEK CF DAY 1 < 3 4 5 6 7 o 9 16 11 12
wEEXDAYS Ak H h h H H ] H H H ] » L ]
2 2 2 P4 < 2 b3 < 2 2 1 2
1 1 1 1 1 1 1 1 1 1 1 1
Pm 13 ] » h L] ] )] h [} h H H
4 1 3 S 2 2 ‘ < 2 < P <
< 1 1 2 1 1 1 1 1 1 1 1
SATURDAY AM H h ] H H H H H H )] H ]
< < < P 2 P4 < 2 P 4 2 2
1 1 1 1 1 1 1 1 1 1 1 1
PR H )] H H 4] ] H ] H H ] H
b3 2 3 2 P4 P4 l 2 2 2 P4 Z
1 1 1 1 1 1 1 1 1 1 1 1
SUNDAY AN H h H H H H " H h K H H
< <l 2 b < 2 é < 2 S P4 2
1 1 ) ) 1 1 1 1 1 1 1 1 1
p» H H H H H H H ) H M H H
< 2 S 2 < 2 4 < 2 < 2 2
1 1 3 3 1 1 < 1 1 1 1 1

—mmm == = e P S S
S e T P R Lt Y Ry S T YT YT T T

LOCATION CODES: H=honme W=zwork

FICROEMVIRUONMENT CODES:
1 mork or school 2
& roads iace 5

hoee or other 3
outaoors .

transport vehicle
kitchen

ACTIVITY LEVELS: 1=luw 2=mediua 3=high
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ACTIVITY PATTERNS BY AGE~OCCUPATION SUDGROUP

A-0 GROULP:1U--Unenployed § Netirea SUoGarOUP:2 PCT IN SUBGRCUP:24
CAY OF T1IKE LOCATION/MICROENVIRUNMENT/ACTIVITY-LEVEL BY HOUR
wEEK OF DAY 1 2 3 4 5 6 7 & 9 10 11 12
WEEKDAYS AM H h H H H H H H H H H H
v c 2 < p 2 Pl < < 4 3 <
1 1 1 1 1 1 1 1 1 2 1 1
PM + H H hH H H h H H H H H
< 4 b) < é 2 . 4 < < 2 2
1 2 4 1 1 1 1 1 1 1 1 1
SATURDAY AP H ] ] ] H H H h H H H (]
< 2 2 2 2 pi < < 2 < 4 2
1 1 1 1 1 1 1 1 1 1 1 1
Ph L] H H H H H L] ] H H H H
N < S 4 < P P4 2 4 < 2 <
1 1 3 2 1 1 1 1 1 < 1 1
SUNDAY AN H H H H H H h ] H H H h
, . Z p 2 < l Pd 2 2 Py 4 pd
1 1 1 1 1 1 1 1 1 1 é 1
PM H H H H H ] H h H H H
< 2 2 5 2 2 4 < 2 < 2 l
1 1 1 3 1 1 1 1 1 1 1 1
LOCATION CODES: H=hoae W=work
MICROENVIRONRMENT CODES:
1 = work or school 2 = hame or other T = transport vehicle
& = roadsige 5 = outcoors 6 = kitchen

ACTIVITY LEVELS: 1=luw 2=medium 3=high
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ACTIVITY PATTERNS BY AGE-QCCLPATION SUDGROUP

A=0 GROLUP:1Q0--Unemsployed & ketirec SUBGkOUP:2 #CT IN SLBGROUP:cO
DAY CF TIrE LOCATION/MICROENVIRGNMENT/ACTIVITY-LEVEL BY HOUR
“EEK CF DAY 1 2 3 - 5 & 7 & g 1¢ 11T 12
~EEXKDAYS Am h H H H H H ] h h ] H H
2 2 2 2 < < 2 2 P4 S r}
1 1 1 1 1 1 1 1 1 1 2 1
om H n H H H H it H H H H H
< 2 & 2 3 P < 2 l P4 2 2
1 1 P4 2 1 1 1 1 1 1 1 1
SATUKDAY Av H H H n h H H H M ] H H
2 l < Z < < < < 2 Z 3 <
1 1 1 1 1 1 1 1 3 Y2 1 1
PM ] H B h H H h H H h H H
2 < 4 S 2 P < P 2 l 2 é
1 1 < 1 1 1 1 1 1 1 1 1
SUNDAY AN ] H H H H H h ] H ] H H
i 2 2 2 2 . < < 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1
P H K W H H H H W H H h
z 2 5 4 l P < l 2 < 2 Z
1 ] 1 2 1 1 1 1 1 1 1 3
LOCATION CODES:z h=hoamae w=work
PICROENVIRONMENT CODES:
1 = eork or school ¢ = home Or otheg 3 = transgort vehicle
4 = roadsiae 5 = autdoors 6 = kitchen

ACTIVITY LEVELS: T=Lgw {=mediua  3=high




ACTIVITY PATTERNS bY AGE=-OCCUPATION SUBGROUP

A=0 G6RUWPz10~-tinemployed o Retireu SUBG6KOUP:4

PCT 1N SUBGROUP:=3O

CAY CUF TIPE LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL RY HOUR
sEEK CF DAY 1 2 3 “ 5 6 7 < 9 1J 11 12
oSEXDAYS AM hH H H H 4] H h H H H H H
z < 2 2 Z < < < 2 < 3 P
1 1 1 1 1 1 g} 1 1 1 1 1
P™ M H H H H H H H H H H
2 b 4 2 é 2 . < 2 2 2 <
1 4 é 1 1 1 1 1 1 1 1 1
SATURDAY AM H h H ] h n h H h H H H
< P4 2 2 2 2 i < < < P4 <
1 1 1 1 1 1 1 1 1 1 1 2
] H n H H (] H h H H h H M
< é 5 s < < 2 2 2 ¢l Z <
1 1 1 P 1 1 1 1 1 1 1 1
SUNDAY AM H H H ] H H H ;] H H H
z P4 2 P 2 P é < 2 2 2 P4
1 1 1 1 1 1 1 1 1 1 1 1
FR H H H H ] H ] H H H H H
< < 2 5 2 2 P 2 2 Z P <
1 1 1 2 1 1 1 1 1 2 1 1
LOCATION CODES: H=home- Ww=work

MICRCENVIRONMENT CODES:
1 = work or school 2
& = roadside S

ACTIVITY LEVELS: 1=lcew

hose or other
outdoors

2=medium 3I=high
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transport vehicle
kitchen




ACTIVITY PATTERNS BY ALE-OCCUPATION SUEGROUP

A-0 6n0LPz10--UnemiLloyed o« hetirea SUs6ROUP:S PCT IN SUBGROUP: 4
vAY OF TIME LOCATION/MICRUENVIRONMENTJACTIVITY-LEVEL BY HOUR
WEEK nF DAY 1 < 3 4 5 ) 7 & 9 1 11 e
wEEXDAYS AN H H M (] ] H ] H H H H ]
< 2 2 2 < Py P4 < 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1
Fn H " H H H H 1] H H ] ] h
< 2 5 < é 2 P2 < P) l < pa
1 1 2 1 1 1 1 1 1 1 1 1
SATURDAY AM H H H H H H L] H H H H H
< < 2 < P2 P 2 < 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
é < 2 5 < < 2 P4 < 2 b4 P
1 1 2 2 1 1 1 1 1 1 1 1
SUNDAY AM H H H H H H H H H H H ]
2 < 2 2 < 2 < 2 2 3 2 P
1 1 1 1 1 1 1 1 1 1 2 1
PM H H H H H H H " H H H
é 2 5 Fl 2 < Z < 2 P 2 2
1 1 2 1 1 1 1 1 1 1 1 1
LOCATIGCN CODES: H=home d=work
MICROENVIRKONRENT CODES:
1 = «ork or school 2 = home of other I = transport vehicle
4 = roadside 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1=lcw 2=medium 3=high
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ACTIVITY PATTERNS BY AcE<-0CCULPATION SUELGROUP

A=-0 GRILPzlU--Unemployed &« Retirec SUaGROUP:¢ PCT IN SUBGROUP: 2
VLAY OF TIME LOCATION/MICRQENVIRUNMENT/ACTIVITY-LEVEL EY HUGUR
aEEX OF DAY 1 < 3 “ S 6 7 Y s 10 11 12
~EEKDAYS AN H H H h H i H H H H H H
< 2 2 2 < < 2 < 2 Z 2 P
1 1 1 1 1 1 1 1 1 1 1 2
P¥ H M H " H H H h H H H H
Fg 5 2 Z < 2 2 2 2 é 2 2
1 1 1 1 1 2 1 1 1 1 1 1
SATURDAY AV H H ] H h ] -h H H H ] M
. é P2 2 2 P Z l l pa 2 5
1 1 1 1 1 1 1 i 1 1 1 1
PM H H H H ] H H h H H H ]
< 2 P P4 < 2 < < < 2 2 2
1 1 1 1 1 2 1 1 1 1 1 1
SUNDAY A™ H H H n H H H H )] H H ]
< 2 . 2 2 2 2 < 2 2 l <
1 1 1 1 1 1 1 1 1 1 2 1
4] H H ] H H H M H H H H M
< < 2 5 2 2 2 2 2 Z 2 P
1 1 1 2 1 1 < 1 1 1 1 1
LOCATION CODES: kKh=home =work
MICROENVIRONMENT CODES:
1 = woek or school Z = home oOr other 3 = transport vehicle
4 = roadside S = outdoors é = kitchen

ACTIVITY LEVELS: 1=tlcw 2=meaiue 3=high
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ACTIVITY PATTERNS BY AGE-QCCLPATION SULGKCUP

A=3 GhkOQUP:11-=Children unaer 5 SUb6nrQUP:1 PCT IN SUBOGROUP::1
LAY CF 11ME LOCATION/MICROENVIRONMENTJACTIVITY-LEVEL £Y HOUR
wEEK OF DAY 1 3 3 4 s 6 7 1Y S 10 11 12
REEXKDAYS A ] H H H H H ] H H H H H
< P < 2 < < < < 3 2 3 <
1 1 1 1 1 1 ) 1 1 1 1 1
pm H L] H H H H " (] H H H H
2 é 5 2 2 P4 c é < < 2 <
1 1 1 1 1 1 1 1 1 1 1 1
SATURDAY AV H H H H H H ;] H H H H
P 2 < < 2 2 c < < 2 S <
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
Py 3 3 S 2 pl < < 2 c 2 <
1 1 1 1 1 1 1 1} 1 1 1 1
SUNDAKY AV H H H H H H H H H H H
< 2 2 2 2 2 P2 P4 2 P2 2 l
1 9 1 1 1 1 1 1 1 1 1 1
1 H H H H H H H H H H H H
b3 2 S 2 2 2 < < P 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1
LOCATIUON CODPES: H=hoame wz=work
LICROENVIRONMENT CODES:
1 = work or school ¢ = home OFf other 3 = transport vehicle
& = roadside S = outdcoors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=mediua 3=haigh
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ACTIVITY PATTERNS BY AGE-OCCUPATION SUEGROUP

A-0 CROLPzYl-=Children uncer 5

P L T v U T T ey - e = e e o a= P T T T T
3+ B 3 ¥ 31 3 B33 S-SR F F 2 2 LT R - R R R R PP

SUp6RSUP:(

PCT 1IN SUBGROUP:¢O

CAY OF 1IME LOCCATION/MICROENVIRCNMENT/ACTIVITY-LEVEL SY HOUR
WEEK CF DAY '. < 3 4 S 6 q o $ 16 11 12
»wEEKDAYS AM H )] H H H H h ] H H H H
2 < 2 2 < P < 2 2 3 2 P4
1 1 1 1 1 1 1 1 2 1 4 1
FM - H H H H H H H H H H H
< < 2 S < 2 < < 2 2 2 <
1 < 1 2 1 1 1 P4 1 1 1
SATURDAY AY H H H H H H H H H 4] H H
< < 2 2 é P < 2 2 5 2 P4
1 1 1 1 1 1 1 1 b P2 1 1
Pp H H H H H H H H H H H H
¢ 2 3 l < 2l < < 2 2 2 P
1 < 1 1 2 1 1 1 1 1 1 1
SUNDAY AN H H " H H H ] H H H H
2 2 < 2 2 b < P4 < < 2 P4
1 1 1 1 1 1 1 1 1 P2 1 1
PpM 4] H H H H H H H ] ] L] H
2 5 < 3 2 KA < pa P <l 2 P
1 3 1 1 1 2 1 1 1 1 1 1
LOCATION CODES: H=hoae é=work
MICRCENWVIRONMENT CODES:
1 = work of schoot ¢ = home or other 3 = transport vehicle
&4 = roadsiae 5 = ogutdeors ¢ = kitchen
ACTIVITY LEVELS: 1=1low 2=medius 3=high
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ACiIVITY PATTERNS oY AE~O0CCUPATION SUEGROUP

ICRCENVIRONMENT CODES
work or school

M
1 -
[

roadsige

ACTIVITY LEVELS:

1=l 3.

[V o (ST

home or other

outgcaoors

2=mediun

3=high
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([}

transport vehiclie
kitchen

A-0 GaOuPz1i-=-Children uncer 5 sUEE6KROUP:2 PCT IN SUEGROUP:cO
vAY (F TIME LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL PY HOUR
WEENK CF DAY 1 < 2 “ 5 6 7 ) y v 11 12
»ZEKDAYS AM H H H L] H H H H ] h H L]
z 2 2 2 P4 2 l 2 P4 < rd 3
1 1 1 1 1 1 1 1 1 s 1 1
Pm L] H [ H H H H ] H h H H
¢ P4 2 2 5 2 < < 2 2 P4 <
1 1 1 e 2 1 1 2 1 1 1 1
SATURDAY AN H H ] H ] H H H ;] M H M
< 2 2 2 e 2 < < 2 < l 5
1 1 1 1 1 1 1 1 2 1 1 3
Py H ] H H H H hH H H M H H
< < bl 3 5 l < Y] 2 < P P4
1 1 1 1 P 1 1 1 1 1 1 1
SUNDAY AM H H H H H H H h n ] H ]
. P P4 l 2 2 < < 2 P4 e <
1 1 ] 1 1 1 1 1 1 < 1 1
PM ] H H H h H h H h H H H
2 s 2 4 2 2 2 < 2 < < <
1 < 1 1 1 1 1 1 1 1 1 1
LOCATICN CODES: H=home w=work




ACTIvITY PATTERNS £Y AGE-JCCUPATION LUBGROUP

A=0 6FfDULP211==Chilcren uncer 5 SUB6ROUP 4 PCT IN SUBGROUP:39
OAY OF TIirE LOCATION/MICRIENVIRONMENT/ZACTIVITY-LEVEL BY HOUR
wEER CF DAY 1 2 3 “ 5 5 7 & % 10 11 12
~EEKDAYS AM H H H H H (] ] H ] H ]
2 < 2 2 pa < < 2 3 < 2 5
] 1 1 1 1 1 1 1 1 1 1 <
PM H H H H h n H H H H H
¢ P 2 5 2 2 < 2 2 2 2 P
1 1 y | 3 1 1 1 1 1 1 1 1
SATURDAY AN H__ H H i H H H H H N H
< < P 2 < < < P 2 S 2 P
1 1 1 1 1 1 1 1 1 3 1 1
PM H H H H H H H h H " H H
Z A 2 2 3 < 2 < 2 P pJ 2
I < 2 1 1 1 1 1 1 1 1 1
SUnNDAY AM H H H H H h H H H H H H
z 4 2 2 l 2 i 2 2 2 P <
] 1 1 1 1 1 1 1 1 1 1 1
PM M H H H M H h H H H H H
Z ‘ 2 2 3 2 2 2 2 < l <
1 3 1 1 1 1 1 1 1 1 1 1
LOCATION COUDES: H=home WwZwork
MICRUENVIRONMENT CODES:
1 = work or school 2 = home or other I = transport vehicle
»~ = roadsive 5 = outdoors 6 = kitgchen
ACTIVITY LEVELS: 1=luw =mediua 3=high
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ACTIVITY PATTERNS bY AGE-QCCUPATION SUSGROUP

2=0 GhyLPz1.-=-Children 5 to 17 . SUsGROUP: PCT IN SUBGRGUP:5%
DAY OF TIM“E LOCATION/MICROENVIRONMENT/ACTIVITY=-LEVEL EY HOUR
AEEK CF DAY 1 < 3 4 5 ° 7 é Y 10 11 12
«ZEXDAYS AM H H H H H H h H H H H H
: < < 2 p 2 < < 1 1 5 1
1 1 1 1 1 1 1 1 1 1 3 1
M H h H H H H H H H H H H
1 1 1 2 5 2 2 < 2 2 2 2
1 1 1 1 a3 1 1 1 1 1 1 1
SATURDAY AY. H H H H H H H H H H H H
< 2 2 P < 2 é < 2 < 3 2
1 1 1 1 1 1 1 1 1 pd 1 1
23] H H H H H H ] H H H H H
¢ 2 s 5 2 < < < 2 l 2 2
1 1 i/ é 1 1 1 1 1 1 1 1
SUNDAY AY H h H H H H H ] H H H
— N 2 2 P < P < 2 P 2 2 P4
1 1 1 1 1 1 1 1 1 1 1 1
I o H H H H H H H ] H H H H
< < b2 5 5 2 pd 2 2 2 < 2
1 1 1 1 2 1 1 1 1 1 1 1
LOCATION CODES: H=home W=work
MICROENVIRONMENT CODES:
1 = work or school 2 = homse or other 2 % transport vehicle
« = roadside 5 = outcoors 6 = kijtchen
ACTIVITY LEVELS: 1=tow =peagiua 3=high




ACTIVITY PATTERNS EY AGE-OCCUPATION SUEGROUP

A=0 GKOUPz1z=~Children S to 17 SUESKOUP 22 PCT IN SUEGROUP: 4
DAY OF TINF LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUR
wEEK CF DAY 1 2 3 4 S 6 7 ) S 1 11 1
=EEXKDAYS AM H H H H H H h H H H H H
< 2 < 2 2 « _ 2 & 1 1 1 b
1 1 7 1 1 1 1 2 1 1 1 2
PM ] H H H H H ] H H H H ]
1 1 1 4 2 5 l 2 2 < 2 2
1 1 1 2 1 2 1 1 1 1 1 1
SATURZAY AM H hH H n H H H H H H H H
Z 4 < 2 < 2 Pl 2 l P 5 5
1 1 1 1 1 1 1 1 1 1 3
FM H h H H ] H H h H H H H
N 2 4 < 2 2 < 3 < < 2 l
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
N < 2 2 < P < < 2 2 2 3
1 1 1 1 1 1 1 1 1 1 1 1
Fu v H H H H H 4] H H H H H
2 < 5 2 5 2 P i P < 2 <
1 1 3 1 2 1 1 1 1 1 1 1
LOCATION CIDES: H=home W=work
MICROENVIRUNMENT CODES:
1 = work or school ¢ = home orf other 3 = transport vehicle
4 = roadside 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: T=low 2=mediue 2=high




ACTIVITY PATTERNS bY AGE-OCCUPATION SUBGKCUP

A-Q GhkOuP:z1¢-=-Children 5 tc 17 SUbGRQUP:. PCT IN SUBwROUP: 7
DAY OF TIME LOCATION/MICROENVIRONMENT/ACTIVITY-LEVEL BY HOUR
eBEK CF DAY -1 < 3 4 S 6 7 & S 10 11 12
~EEKDAYS AM H H ] H H H ()] ] H H H H
< 2 < 2 2 2 2 2 3 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
M ] H H n h H H H H H H H
1 5 1 3 2 5 P4 2 2 < Fi p
1 3 1 1 1 P 1 1 1 1 1 1
SATURDAY AN H H H H H L] n H H H H H
T < < 2 < A < < 2 < 4 2
M 1 1 1 1 1 1 1 1 P 2 1
PM H H H H ] H H H H ] H H
< 2 “ 5 é e < P4 < < P é
1 1 1 < 1 1 1 1 1 1 1 1
SUNCAY Ay — H M H H H H H H H ] H
2 2 2 2 < 2 < < 2 < 5 b
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
. < P3 5 < 2 Z < 2 < 2 b
1 1 1 3 1 1 1 1 1 1 1 1
LOCATION CQOES: H=home Y=work
MICROENVIRONMENT CODES:
1 = work or school 2 = hGme of other 3 = transport vehicle
4 = roadgsiae 5 = outcoors 6 = kitchen

ACTIVITY LEVELS: 1=low 2=mediue I=high
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ACTIVITY PATTERNS BY AGE-OCCUPATION SUSGROUP

£-0 €EROUP:1.~-Chilaren 5 to 17 SU6n0uPsé PCT 1IN SUBGROUP:Z!
DAY OF {1ME LOCATION/MICROENVIRUNMENT/ACTIVITY-LEVEL BY HOUR
4EEK CF DAY ] 3 3 “ S 6 7 & S 1C 11 12
«EEXKDAYS Ar H H H H ] H )] H H ] H ]
t 2 < 2 P4 < < 3 1 1 1 S
1 1 1 1 1 1 1 1 1 1 1 3
Em "o r H H H L H H H H H H
1 1 1 1 S < 2 < 2 < 2 <
1 1 1 1 1 1 1 1 1 1 1 1
SATURDAY AM H H H (L] H H h_ H H H H H
. < 2 2 < 2 ‘ 2 2 pJ 2 S
1 1 1 1 1 1 1 1 1 1 1 P
PP h H H H H H H H H H H H
< 4 5 2 2 2 < 3 2 b4 l 2
1 1 2 1 1 1 1 1 1 < 1 1
SU..DAY AN H h H L] H H H H H H H H
2 < < 2 2 Z < 3 < 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1
rmn h N H ;] H H h n H H H H
< P2 5 S 2 2 < 2 2 b4 2 2
1 1 1 2 1 1 1 1 1 1 1 1
LOCATION CODES: H=home w=work
SICROENVIRONMENT CODES:
1 = work or school 2 = home or other 3 = transport vehicle
4 = roadsige 5 = outcoors 6 = kitchen

ACTIVITY LEVELS: 1=tow <=mediua 3I=high
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ACTIVITY PATTERNS BY AGEfOCCUPATlON SUEGROUP

=0 ckOUuP:1¢--Chilaren 5 to 17 SUSEeROUP:S PCT IN SUBGROUP: 2
LAY OF TIMmE LOCATION/MICRGENVIRONMENT/ACTIVITY=-LEVEL BY MHOUR
JEEN OCF LAY 1 < 3 4 S 6 7 S % 10 11 12
“EEKDAYS AM H H H H H H h H H H H H
2z < < pd < 2 2 4 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
FM H H H H H " H H H h H H
S 1 1 1 & rd Py 2 2 < 2 2
2 1 1 1 2 1 1 ] 1 1 1 1
SATURDAY . Ar H H H H H H h H H H H H
< < Z 2 2 2 < P 2 5 2 Z
1 1 1 1 1 1 1 1 1 < 1 1
rM ] [} ] H L] H H h H h H H
< 2 4 < S 2 < 3 P4 p3 < 2
1 1 1 1 < 1 1 1 1 1 1 1
SUINDAY AV H ] H H H H H H H ﬂ_h H H
< P 2 2 2 < 2 Z < 2 3
1 1 1 1 1 1 1 1 1 1 1 1
(] H h H H H H H H H H H
< 2 S 5 2 2 Py 2 2 2 < 2
1 1 3 P 1 1 1 1 1 1 1 1
LOCATION CODES: n=hoae W=work
MICROENVIRONMENT CODES:
1 = work or school ¢ = howe or other 3 = transgport vehicle
4 = roadsice 5 = outdoors 6 = kitchen

ACTIVITY LEVELS: 1=low Z=mediua I=high
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ACTIVITY PATTERNS B8Y AGE-uCCLPATIO

’
]

SUBGROLUP

p=0 GROUPz12-~-Children 5 to 17 SUBGRrROUP:E FCT 1IN SLBGROUP: ©
DAY OF JINE LOCATION/MICROENVIRONMENT JACTIVITY-LEVEL BY HOUR
wEEK CF DAY 1 l 3 4 5 6 7 o G 1C 11 12
wEEKDAYS AV M h H H H H H ] H ] ] H
2 < 2 2 2 2 < 3 1 S 1 1
1 1 1 1 1 1 1 1 1 3 1 1
rm : I " H H H O] H H H H H H
1 1 1 3 Z 5 < Z < < P <
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 2 2 2 < Z < 2 < 4 2
1 1 1 1 1 1 1 1 1 1 1
L r H ) H H H H H H H H H
2 5 5 < 2 l < < 2 3 c 2
1 P 2 1 1 1 1 1 1 2 1 1
SUNDAY Ar H H H H H H (] H H H H H
< 2 2 2 < 2 < 2 2 3 < 2
1 1 1 1 1 1 1 1 1 1 1 1
PM H H H H H H H H H H H H
2 Z S 2 S 2 < < 2 < 2 2
1 1 3 1 1 1 1 1 1 1 1 1
LOCATION CODES: H=home W=work
MICROENVIRONMENT CODES:
1 = work or school 2 = home of other J = transport vehicle
4 = roadsiae S5 = ocutdoors 6 = kitchen

ACTIVITY LeVELS: 1=l.w 2=mediun 3=high
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