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CHAPTER 1

INTRODUCTION

A. Introduction

In 1975, the Biomedical Department of the Highway Safety Research
Institute (HSRI) under the sponsorship of the Consumer Product Safety
Commission (CPSC) completed an anthropometric survey of infants and
children to age 12 (22). 1In that study, 41 measurements chosen for

" their functional application to design of children's products were
obtained on a sample of over 4000 infants and children representative
of the current U.S. population. The present study is a continuation
and extension of this survey and is an attempt to provide a more
complete source of useful anthropometric data on children and youths
through age 18. In this continuation study, data on 87 measurements
have been obtained on over 4100 additional subjects two weeks through
18 yeérs-of age, representing as nearly as possible the U. S. population
with regard to race, demographic, and socio-economic factors. This
report describes the procedures and presents the results of this study.

Chapter I contains two additional sections. Section B provides
a prief description of related anthropometric background material and
Section C presents the overall investigation objectives.

Chapter Il discusses the methods and procedures including the mea-
surement and sampling strategy designed to provide a maximum amount of
data on a sample representative of the United States Youth 0-18 years of

age. In addition, a complete description of the measurement equipment
is included.

The main body of the report is found in Chapter I1I which is divided

This study was annually reviewed by, and conducted under standards es-
tablished by the University of Michigan Medical Center, Committee to re-
view Grants for Clinical Research and Investigation Involving Human Beings,
and conforms to the quidelines of the Institutional Guide to Department of
Health, Education and Welfare Policy on Protection of Human Subjects.

1.
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a complete and reliable source of the physical characteristics of
infants, children, and youth be available to designers, engineers,
and other groups concerned with establishing guidelines and stan-
dards for the manufacture of these products. As of 1972, however,
such a source of reliable and consistent data providing measure-
ment statistics for both traditional and functional anthropometric
measures for a sample representative of the infants, children, and
youth in the United States was not available.

In 1972 the Biomedical Department of the University of Michi-
gan's Highway Safety Research Institute completed a literature
survey of anthropometric studies of infant and child measurements.
The results, which constitute a comprehensive review of child and
infant measurements, are presented in Source Data of Infant and
Child Measurement: Interim Data 1972 (18) which references over
800 studies providing child measurement data.! While this compre-
hensive review of the literature on child and infant anthropometry
data revealed that a large number of studies had been conducted,
the data urgently needed for a number of current safety applications
were non-existent. A large number of these studies were longitudinal
(rather than cross-sectional) surveys designed to study the growth
of a fixed population over a period of time using only a few basic
‘measures such as height and weight. A1l the studies were 1limited
in that they either used specific populations, selected age ranges,
or only a few measurements, and did not consider differences due to
region of the country, race, and other environmental and socio-
economic factors likely to affect the sizes of children. Even if
these factors had been considered and if all the measurements
necessary had been taken in one study or another, differences due to
measurer technique, definitions in measurements, and differences in
age groupings would make it impossible to compile these data into
one common source of reliable and consistent information. Addition-
ally, many growth studies as recently as Marshall and Carter, 1975 (7)

1 See reference 22 for a brief discussion of these studies.



have found that children today are taller and larger than children
their same age in past generations. Since only one-third of the
35 most complete studies encountered had been made since 1960, it
is questionable how representative much of these data may be of
the current population of U. S. children.

In 1972, as a result of the clear need for more useful and
current child measurement data for product safety design, the Con-
sumer Product Safety Commission contracted with the University of
Michigan to undertake the task of providing these data. The study
which resulted was completed in March, 1975 and the data were re-
ported in the publication Physical Characteristics of Children as
Related to Death and Injury for Consumer Product Safety Design (22).
A total of 41 body measurements were taken on over 4,000 infants
and children representing the U.S. population from 2 weeks through
12 years of age. An important aspect of this study was the design,
fabrication, and use of a portable mini-computer system for auto-
matic retrieval of measurement data. Standard anthropometers,
calipers, and tape devices were modified to output electrical
signals to the computer and pressure transducers were utilized to
standardize measurements on soft tissue. Devices were also designed
for fast and reliable measurements of whole-body centers of gravity
in the standing and seated positions and for obtaining a number of
functional measurements such as hand clearance, grip size, and
finger diameters.

C. Objectives

The overall objective of the present study was to provide a com-
plete source of anthropometric data on U. S. children for consumer
product(s) design, hazard assessment and guidance in establishing
requirements or recommendations in standards. In carrying out a
study of this complexity, it was necessary to subdivide the effort

into the following tasks.

1. Develop a list of traditional and functional
anthropometric measurements most urgently



needed on infants, children and youth from
2 weeks to 18 years for broad application to
product safety design.

Determine a measurement strategy and sampling
procedure that would efficiently and accurately
collect these data on a sample representative of
the total U. S. population of infants, children,
and youth. -

Make necessary modifications to existing anthro-
pometric instruments and assemble a second por-
table computer system for collecting these
anthropometric data.

Collect, reduce, and analyze the required
dimensional data.

Tabulate and present the data in a format or
formats most useful to persons concerned with
designing or establishing guidelines and stan-
dards for children's products, taking into
‘consideration the potential functional appli-
cations.



CHAPTER 11
METHODS AND PROCEDURES

A. Study Design

As stated in the objectives, the purpose of this study was to
provide anthropometric data of both a functional and traditional
nature to describe the sizes of infants, children and youths from
0 to 18 years. In order that the study sample represent as
closely as possible the children and youth of the 48 conterminous
United States, the cooperation and consultation of the University
of Michigan Biostatistics Department was obtained. From an extant
1ist of public schools available from the third round (1975) of a
study of youth fitness completed in the Department of Physical
Education at the University of Michigan,a sub-sample was selected
for this study.

The selection procedure used in the Youth  Fitness Study is
described in detail in Reiff, Kish and Harter (16). In brief, the
Survey Research Center, University of Michigan, maintains economic,
demographic, and sociological information on a national sample
representative of the United States population consisting of 74
primary sampling units (PSU's) which are made up of one or more
counties. These PSU's include the 12 largest standard metropolitan
statistical areas (SMSA's) plus 62 other PSU's which are divided
into two groups both representative of the population outside the
12 largest SMSA's. The sampling frame utilized in the Youth Fitness
Study was selected from the 12 SMSA's in one of these halves, and
consisted at the first stage of the 12 largest central cities, 22
suburban counties selected from these 12 SMSA's and the 31 counties
outside the 12 SMSA's.

In the Anthropometric Study of this report, 8 of the 12
cities were randomly selected and 10 counties neighboring the chosen
8 cities and 15 of the remaining 31 counties were then obtained



by a random process. Within each of the chosen areas one school dis-
trict was randomly selected.

Next, within each district a level or levels of schools [ele-
mentary school (usually K-6), intermediate school (usually 7-9) and
high school (usually 10-12)] were selected. Schools were selected
randomly from among those with a given grade range and grade levels
were selected randomly so that the resulting sample was balanced in
the ratio 2 elementary to 1 intermediate to 1 high school.

Unfortunately, selection of a school district or school by this
sampling scheme did not guarantee its participation in the study.
Refusals of school boards, school superintendents, or principals, and
practical limitations of school buildings such as space available
made it necessary to select alternative districts or schools as
scheduling progressed. Thus, the ideal of adhering rigidly to the
original sampling scheme could not be realized and it was imperative
to remain flexible. In each case where substitutions were necessary,
however, every effort was made to make the substitution from the
same city, county or geographic area. It should be noted that the
Ann Arbor Area was included in addition to sampling dictated by the
National Sampling Scheme.

B. Measurements and Measurement Strategy
1. General

Traditionally, anthropometric measurements have been devised
solely to describe human variation in body morphoiogy, body propor-
tions, and changes in size attributed to growth, race, and other
variables of interest to anthropologists. These dimensions were
taken to describe the linear distance between two landmarks (heights,
breadths and depths) or around a body segment at a prescribed level
(circumference). In today's world, however, this classical approach
to anthropometry is not sufficient to answer questions relevant to
the interaction of man with a multitude of man-made environments.



While the traditional anthropometry measures are still important as
they describe differences between individuals and populations, the
differences must also be considered as a part of a "man-machine
system". Thus, in anthropometric studies today,functional measure-
ments which describe physical characteristics in relation to man's
performance in his environment must be considered as well as the
more traditional type measurements.

2. Ages 2-18 Years

With a systems approach to anthropometry as a general
guiding principle and with the recognition of the need for a com-
plete and consistent data bank of both classical and functional an-
thropometry on U. S. children and youth for application to product
design, the process of selecting measurements for this study was
initiated. Consideration was also given to the fact that another
study of this magnitude would not be likely in the near future and
it was thus essential to provide the maximum amount of information
possible within the time and budget limitations and to identify those
measurements that would be of most interest and usefulness to the
greatest number of people (e.g., safety engineers, medical. doctors,
human factors specialists and others).

The result of these considerations was the 1ist of 87 func-
tional and traditional measurements shown in Figure 1. Traditionally,
all measurements in anthropometric surveys are made on every subject
in the survey sample. It was realized at the outset, however, that
neither the children or the schools would permit the time for 87
measurements on each subject. Previous experience had indicated that
15-20 minutes is a maximum time interval for both of these factors;
which allows about 40 measurements to be taken. Thus, an alter-
native measurement strategy was needed.

In essence, this new strategy divides the measurements into
four groups as indicated in Figure 1. One group of 22 measurements
(Group I), called core measurements, was taken on every subject. The
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other three groups of measurements called body shape (Group II),
linkage and center-of-gravity (Group III), and head, face and
hands (Group IV) were taken sequentially along with the core
measurements on every three subjects. Thus, on any one subject
only 42-45 measurements were taken. While the sample size for the
core measurements is equal to the total number of subjects in the
study, for the other three data sets the sample size is only one
third the total sample size.

The key factor in this approach is in the choice of the core
measurements which have been carefully selected to include measure-
ments highly correlated with each of the measurements in the other
three data sets. Since the core measurements are taken on every
subject and each of the other measurements is correlated with one
or more of the core measurements, comparison of the core measurements
associated with the three other measurement groups provides a pro-
cedure for checking the comparability and representativeness of the
sample for the separate measurement sets.

In order to avoid the systematic association of measurements
with subjects for a particular region of the country or age group,
all measurement sets were taken equally at all measurement sites.
To accomplish this, the combination of measurement sets (core +
shape, core + linkage, core + head, face and hands) was sequenced
in the computer program.

In summary, then, the measurements in this study were selected
to provide maximum information for the maximum number of potential
users. This was accomplished by a new measurement strategy which
takes advantage of the strong relationships between certain anthro-
pometric measurements, thereby permitting a large number of measure-
ments to be taken on a large cross-sectional sample with a minimum
amount of time per subject.

3. Infants (0-24 months)

Since infants are not capable of performing most of the

12.



functional measures and do not have mature skeletal and muscular
systems, many of the measurements taken on 2-18 year olds cannot

be taken on infants. For this reason, a separate list of 34
measurements was compiled for infants and is illustrated in Figure 2.

Weight 18. Middle Finger Diameter

1.

2. Crown-Sole Length 19. Chest Circumference
3. Crown-Rump Length 20. Chest Breadth

4. Head Circumference 21. Waist Circumference
5.  Head Breadth 22. MWaist Breadth

6. Head Length 23. Rump-Sole Length

7.  Shoulder Breadth 24. Rump-~Knee Length

8.  Shoulder-Elbow Length 25. Hip Circumference
9. Upper Arm Circumference 26. Hip Breadth

10. Elbow-Hand Length 27. Mid-Thigh Circumference
11. Forearm Circumference 28. Mid-Thigh Depth

12. Wrist Circumference 29. Knee-Sole Length
13. Hand Length 30. Calf Circumference
14. Hand -Breadth 31. Ankle Circumference

15. Minimum Hand Clearance 32. Ankle Breadth
16. Maximum Fist Breadth 33. Foot Length
17. Thumb Diameter 34. Foot Breadth

Figure 2. Infant Measurement List

C. Data Collection Procedures

1. Measurement Teams

Measurements were taken by two teams of anthropometrists, one
consisting of two females, the other of two males. Each team member
was chosen primarily on the basis of experience in working with children
and teenagers. During the initial phase of the study the measurers
underwent an extensive training period in skeletal anatomy and anthro-
pometry techniques. Prior to conducting any field measuring the teams
underwent one month of closely-supervised practice measuring at HSRI
so that they were comparable 1in how they handled the equipment and
took the measurements. A fifth team member had primary responsibility
for coordinating and scheduling measurement locations but was also
trained along with the measurement teams to take all measurements and
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could be used as a substitute in the absence of a team member.

2. Measurement Site Scheduling

a. Public Schools. Most measuring was conducted within
the U. S. public school system in accordance with the.sampling scheme
discussed previously. The scheduling process generally involved con-
tacting the superintendent of a chosen school system by letter, and
a week or so Tater following up with a telephone call. Information
concerning the purpose and procedures of the project, along with
estimates of the number of students needed and expected length of
stay in the school district, were then sent out and the project was
brought before the school board for consideration. If approved, the
names and addresses of selected elementary, secondary, and high
schools in the district were obtained and individual principals con-
tacted. In many cases, the team coordinator visited the chosen
schools and made a presentation of the study to the teachers and
students. In this regard, an 18 minute color movie produced in the
previous CPSC measurement study was an invaluable aid. . Often it was
sufficient to send the movie alone to a particular school in order
to describe the study to students and teachers.

In general, if the study was approved by the school board and
superintendent, the individual principals were usually willing to
allow the study to be conducted in their school. While every attempt
was made to adhere to those schools chosen by the statistical sampling
scheme, this was not always possible due to inadequate space, physical
layout of the building (i.e., could the computer be easily moved in
and out of the school), and the coordination of our measuring schedule
with school activities (e.g., exams, holiday programs, etc.).

Once it had been decided that a school would be used in the
study, the forms and letters illustrated in Figures 3, 4, and 5 were
distributed to the students. These consist of a letter of explanation
to the parents, a consent form and a questionnaire of demographic
information about the child and child's family. Since it would be
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%yde L. Owing:; Ph.D., M.D.

HIGHWAY SAFETY RESEARCH INSTITUTE
Institute of Sclence and Yachaclogy

Huron Parkway and Baxter Road
Ann Atbor, Michigan 48109

THE UNIVERSITY OF MICHIGAN

Dear Parent:

The Highway Safety Research Institute and the Dapartment of Pediatrics
of the School of Medicine at The University of Michigan are jointly
conducting a study of infant, child, and teen-age body sizes. During
the naxt year we plan to take measurements on over 3,600 youths
throughout the United States from birth to 18 years, and we have
recently made arrangements to measure in your achool.

This research is being sponsored by the Consumer Product Safety
Commission for the purpose of collecting measurement data which can be
used as guidelines for design of safer consumer products, This would
include such items as children's furniture, playground equipment, car
geats and restraints, toys, blcycles, etc.

The measurements will be taken by two teams coneisting of two exper-
ienced research assistants each. Measurements are taken with automated
instruments designed especially for use with children and youths. Many

find the equipment interesting, and the measurement experience enjoyable.

Our protocol has been approved by the Human Subjects Committee of the
University of Michigan Medical School.

The present atudy is a continuation and extension of an earlier three-
year study which we concluded in March, 1975. At the completion of
this study, information on over 90 body dimensions will be available
to product designers. These results will have a number of direct and
basic applications in improving consumer products and in forming a
valid framework for governmental standards. As one example of the
importance of these data, our measurements of 3- to 6-month old infants
formed a basis for the government's recent issuanca of safer crib
standards, reducing slat interspaces from 3 1/2" to 2 3/8" to prevent
the hazard of infants s1iding between the slats.

We have included a hrief questionnaire with this letter. Because our
sample will reflect the total U.S, population of children, we need to
ask questions about race, education, and occupation., This information

is strictly confidential and will be released only in an anonymous form.

Thank you for your cooperation.

Richard G\ Snyder, Ph.D,
Head, Biomedical Department
Research Scientist
Protaessor of Anthropology

Pepartment of Padiatrics

Figure 3. Letter to Parents

UNIVERBITY OF MICHIGAN MEASUREMENT STUDY

Congent Form

I, the undersigned, understand that the purpose of this atudy {s to
take some measurements oh my son or daughter. I am avare that these
measurements will enable ua to acquire information about the physical
shapes of youths at different ages and to use thle {unformation in
constructing guidelines for the design of safer consumer products for

youths.

I have been informed that there are no health hazards or dlecomfort
to my son or daughter essociated with this, and that partlicipation is
voluntary. In order to take measurements with accurscy, it is necessary
for the subject to partially undress, leaving on his/her underwear or to
vear a bathing suit (preferably two-plece for the girls). Each subject
is measured individually by research investigators of the same sex and all

stepa are taken to ineure privacy.

I further understand that these datas ave confidential and I agree to
allow publication of any or all of the date collected on my child if

presented in an snonymous form,

Child's Name 8ignature of Parent

Date

10/8/715

Figure 4. Conses oom



1. DName of School

QUESTIONNAIRE FORM

2. Name of Teacher Hour Grade

3. City State

L. Subject's Name

a.

5. Mother's Occupaticn

6. Father's Occupation

Sex: M F
Birth Date: Month Day Year
Race: Black American Indian

White Oriental

Other (Specify)

Right Handed Left Handed Both

Number of Brothers Sisters

Twin: yes no

What is the birth order of this child in relation to
brothers and sisters?
(For example: l-oldest, 2-second oldest, etc.)

Has child been under treatment for any serious illness?

(For Official Use Only)
SN

MD

(7]

53}

8 3 8

cc

T. Mother's Education Father's Education

(Please check one)
Elenmentary
Junior High
Senior High
College

Other
(Please specify)

T
[T

8. How long have you lived in this community (years)

Figure 5, Subject Questionnaire Form




economically prohibitive to distribute forms to all students in all
the schools visited, a plan for distributing the forms to certain
classes covering the age ranges of interest was worked out with
each school principal. In a few cases, the school principal in-
cluded a letter of his own with this package, acknowledging his
approval of the study and encouraging participation. If this.was
done, the student and parent responses were usually very favorable.

If a school board did not approve the project an alternative
school district was selected via a sampling scheme developed by the
University of Michigan Biostatistics Department or a district in
close proximity to the original district was approached.

The complete process of obtaining approval, making preparations
to measure in individual schools, and getting forms back from students
and parents generally took about 2 months. Because of the possibility
of unanticipated problems (e.g., flu epidemics, teacher strikes) it
was also necessary to remain somewhat flexible in setting firm
measurement dates with schools and to have alternative measuring
sites available. Thus, considerable effort in planning and scheduling
was needed in order that the measuring teams cou1d\continue from
Tocation to location in a smooth and coordinated manner.

b. Summer Schedule. Because public schools are closed
for 2-3 months during the summer it was necessary to change the
scheduling procedure somewhat during this period. Overnight summer
camps were a logical alternative and efforts were directed toward
scheduling and measuring at these facilities. While there was less
difficulty in obtaining approval from camp directors to conduct the
study, other problems created a less desirable situation for measuring
than in the public schools. The physical facilities at camps were
usually not as conducive to using the automated system, either due
to stairs, inadequate space, or inadequate power. Also, since the
parents are only at camp to bring their children, it was necessary to
explain the project and get parental approval during the first day of
camp. Despite these drawbacks, which resulted in a decrease in the
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rate of measuring, camps were the primary source of subjects over
6 years old during the summer months.

c. Preschool Measuring. While 5 through 18 year olds

were measured in public schools, the primary sources for children

2 through 5 years were nursery schools and day-care centers. As

with the camps, it was generally easier and faster to obtain approval
for measuring than in public schools. Because these preschool faciii-
ties generally have 50 or fewer children, it was often necessary to
move and set up the equipment two or three times a week. Perhaps

the greatest problem in measuring 2-5 year old children was due to

the unwillingness of many of them to be measured. It was thus not
infrequent that a nursery school would have a good response of
parental consent, but fewer children could actually be measured.

d. Measuring at HSRI and Infant Clinics. Since 2-3
year olds were often unwilling to be measured and since there are
relatively few 2-3 year olds in the preschool centers, an alter-
native source for these children was needed. One procedure which
was found useful for infants and toddlers was to obtain names of
children born on selected dates from newspapers at the local library.
Parents were contacted by phone and asked if they would bring their
child or infant to HSRI for measuring. While the process was tedious
and time consuming, a number of subjects aged 2 weeks to 3 years
were obtained in this way. Two other primary sources for measuring
infants were the University of Michigan Well Baby Clinic and a pedia-
trician's clinic in Pontiac, Michigan.

D. Measurement Equipment and Procedures

1. Computer Systems

The basic process of collecting anthropometric data was
automated to a large extent by use of a portable computer system
illustrated in Figure 6. This system includes the NOVA 1220 computer
with 24 K of memory, two tape drive units, 16 channels of A/D input,
a signal conditioning and power supply package for processing instru-
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ment signals and activating device transducers, and an interactive
display system consisting of terminal, keyboard and video display.
Figure 7 shows a typical set-up of the automated measuring process.
Since two teams operated independently and simultaneously, often
in different locations, two automated systems were needed. One
system had been developed in the previous CPSC child measurement
study {22), while a second system was constructed early in the
present study.

Figure 6. Computer System Used for Anthro-
pometric Data Acquisition

2. Automated Anthropometric Devices

Four different automated measuring devices were interfaced
with the NOVA computer system and utilized in the measuring process.
For measuring linear distances (i.e., breadths, lengths, depths,
heights) the automated calipers or anthropometer was used. These
instruments are illustrated in the drawings of Figure 8 and have
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been previously described (11-13, 20-22). GPM (Siber Hegner & Co.
Ltd) anthropometers and calipers were modified to provide electrical

Figure 7. Typical Measuring Set-Up Using Automated
Anthropometry System.

FRESSURE NG
TRANS DUCER

10 = TURN
POTENTIOMETE!

PRESSURE
SIGNAL

POSITION SIGNAL

Figure 8. Drawings of Modified Calipers (left) and Anthropometer
{right) I1lustrating Potentiometer, Pully and Cable
System, Pressure Transducer and Switch.
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readout of length by means of a 10-turn potentiometer connected to
the moving blade by a pulley and cable system. A miniature pressure
transducer (Konigsberg Model P21) mounted in the special plexiglass
blade provided a means of standardizing measurements on soft tissue.
Figure 9 shows the actual instruments along with sets of removable
pointed extensions of varying length for taking body linkage and
head, face and hand measurements. A button in the stationary blade
is used to activate the measuring process on each device.

Figure 9. Modified Calipers (left) and Anthropometer {right) with
Removable Pointed Bladés and Anthropometer Extensions.

Figure 10 shows a third automated device used for measuring
various body circumferences. This consists of a standard steel
measuring tape wrapped around a pulley which is attached to the
shaft of a 10-turn potentiometer. The tape is wrapped about the par-
ticular body segment being measured and clipped back on the tip of
the aluminum tape guide. Tension is provided by a coil spring located
inside the pulley and the measurement is sensed by the computer utpon
depressing the plastic button with the thumb or index finger.

A fourth device used to measure the center of gravity is ﬁ21us-
trated in Figure 11. This device consists of a platform supported
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Figure 11. Center of Gravity Device with Subject in Supine
Standing {upper) and Supine Sitting Position{lower).

ments of vertical (anterior-posterior) center of gravity in the
supine standing position unreliable. In this study, therefore, the
center of gravity above the platform is reported only for the supine
sitting position. During the center of gravity measuring sequence
the computer program advances through the sequence of eight positions
shown in Figure 13 sampling the load cells in each position when a
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standing height and sitting height are measured while the subject is
lying on the platform. The plaxiglass device shown in Figure 14 is
aligned with the measuring tape attached to the C.G. platform and

Figure 14. Plexiglass Device for Measuring Supine Stature and
Sitting Height Aligned with Tape on C.G. Platform

placed against the top of the subject's head. The tape reading at
the intersection with the plexiglass head plate is typed into the
computer. These supine measures are used to describe the center
of gravity results as a percent of standing and sitting height.

The seated center of gravity distance above the platform (anterior/
posterior) is also presented as a percent of buttock-knee length.

A foot rest extension shown in Figure 15 is rempovable and is
used in taking center of gravity measurements on large subjects.
By shifting the center of gravity further toward the end with two
load cells {i.e.., toward the wheels} and away from the singlie load
cell end, this device allows heavier subjects to be measured and
facilitates tilting of the platform. Before beginning a center of
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Figure 15. Center of Gravity Foot Rest Extension

gravity measurement sequence the computer requires an input as to
whether this extension is being used. In this way the distance of
the center of gravity from the foot reference plane can always be
calculated.

3. Instrument 6alibration

The transducing cells on the center of gravity devices
were calibrated before field measuring began and periodically checked
when the equipment was returned to HSRI. The other measuring devices
including the anthropometers, sliding calipers, and girth devices
were calibrated each day or each time the computer was turned on.
Length was caiibrated by sequencing through a number of predetermined
positions along the scale of each device. At each distance the po-
tentiometer voltage was sensed when the device button was depressed.
For the calipers, five points were taken and a least squares linear
regression fitted to the data. For the anthropometers and girth
devices, two linear regressions were used. One, for computing dis-
tances less than 25 centimeters, was fitted to six points at 5, 10,

26.



L3

weubouad uorzLsinbie RIED JYJ USUM SIUSWNJISUL Byl |]e 40 uoiedqLjed
8y1 ybnouyjy sadusnbes L] jedijewoine wedboud 433ndwod sy3 S| LUM

*e1ep Y3 03 PSI1L4 uorssaubaus Jesutf e

pUR UOL2RJAGLERD JO) PosSn aSJsm BY ww g pue Qf 0§ 32 Saunssadd 3sdyl
‘Jsonpsued} ay3 3suiebe passaad [|em beq ayy ybnouayz psilwsusul
aJanssaud Jie ayy A[uo jey3 OS psurejulew sem beq syl Jo uorleljul

*Beg 2unsssdd poolg 9ziS pLLYy) pur abnen suanssadd |2LQ
BuLSQ} 84NPaJ0d4 UOLIBAQL{R) JBONPSUBL] BUNSSBUJ °G| SunbLy

8yl -2unssadd pauiSep SYl PESJ [BLP SY} [l3un puey syl jo wjed 40
susfuli 8y} Y3LM 5BQ Sy U0 DIJSXD UDYL SBM 3UNSSad4 -pojeiiul Beg
SU3 pUR J3IONPSURUS U JISAC A[USAS paor|d sem Beq 3Yy3 1O 90vJURS YL
*gl 2unBi4 uL pajedisniil se Heq sunssaud poolg 8ZiS pliyo pur sbneb

s4nsssuad peip e Buisn AQ PSILUGLIRD BJ48M SJSDNPSURUY SUNSS3dd

*$s950ad QuswBunSESll BYl

Burdnp s9OuURISLPp FUSUSUNSEAU O SIN[BA (/¥ BullisAuOD 404 pasn pue
Pa403S DU4SM SJUSLD1L4300 uorssauabad 3yl " S4233UWLIUSD Q6 Pue Qg
“GY ‘06 °GE 0z 3@ siulod XLS 07 P91L4 SBM ‘sSul13WLILID GZ uryl
4912346 S90URYSLP 404 fUBDY0 BY] "SUIBMWLIUID GE pu® G2 0z ‘Sl



is begun, it is possible to recalibrate any instrument at any time
during the measurement process. This was useful if an instruments'®
calibration was suspected or if any instrument was replaced due to
a device failure.

4. Data Acguisition Program

a. General Description. The process of collecting
anthropometric and demographic data is contrclled by a fairly sophis-
ticated program called the Michigan Anthropometric Processor or MAP.
This program contains routines for calibrating equipment, sensing
which measuring device is being used, editing and storing data on
magnetic tape, sequencing through the measurements and demographic
questions, and informing the anthropometrist when a measurement value

seems inappropriate in relation to the subject's age, weight or
stature. In addition, the program provides several options to the
investigator such as skipping forward or back to a particular measure-
ment, redoing a measurement at the end of the sequence, listing all
data for review, overriding the use of an automated device in case
of a device failure, and deleting a subject or selected measure-
ments at the end of a measurement sequence. The program also selects
on a rotating basis the particular measurement set {shape, Tinkage,
or head, face and hands) to be taken on each subject, thereby elimi-
nating any measurer bias and insuring an equal number of subjects

at each location for each data set.

b. Demographic Information. The program automatically
assigns a number to each subject based on the data tape number and
the number of subjects already on the tape. For example., the
eleventh subject on data tape 130 would be assigned subject number
130011. For each new subject the program initiaily requires the
measurer to input the approximate age and height. The remainder of
the demographic data was usually typed into the computer upon com-
pletion of the measuring process, although the option is also provided
for doing this before measuring. The date and location are input only
once each time the computer is started up since these will remain the
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same for all subjects measured at that time. Upon input of the
subject's birthdate, the computer calculates the precise age of the
subject and compares this with the approximate age previocusly input,
thereby insuring that an accurate measure of age is obtained. Where
feasible, and in order to minimize errors in the demographic data,
information is typed in using words, and numerical codes are assigned
by the program. For example, sex is entered as "Male" or “Female"
and assigned codes 1 and 2 respectively. For each subject measured,
a number corresponding to the person taking the measurement is aliso
typed in.

Upon completion of the interview routine, the computer program
asks for any comments about the subject which may be useful in
editing the data (e.g., very large for age) or indicate a factor (e.g.,
serious illness) which could affect the childs physical size. In
addition to writing this message, the comments were coded in a six
digit number in which two adjacent numbers comprise one comment code
(e.g., 050300 indicates a heavy, tall subject). It was thus possible
to code three different comments on a subject which couid be referred
to during data editing.

c. Measurement Information. With regard to the process
of obtaining measurement data itself, there are several ways in which
a measurement may be taken. For a few measurements such as weight,
bitragion breadth, and finger diameters, the measurement is read
manually (i.e., visually) and typed into the computer. For all
other measurements. the measurement distance is retrieved eiectroni-
cally, and is activated on the particular device in use by depressing
a button on the measurement device.

For most of these automated measurements, the electrical sig-
nal is read at the time the button is depressed. For some measure-
ments, however, where soft tissue is a major factor (e.g., shoulder
breadth), the measurement signal is recorded at a specified value of
pressure as measured by the pressure transducer in the moving plexi-
glass blade of the calipers or anthropometer. In taking these soft
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tissue measurements, the computer assumes that zero pressure is
applied at the time the device button is depressed and uses the
siope of this regression line to determine the applied pressure
during a measurement "squeeze". By this procedure, variations in
the pressure due to transducer offset shifts are eliminated. For
each measurement "squeeze" on soft tissue, 20 lengths at 20 pressures
are recorded from 0 -to 1 PSI. Only the distances at .1 PSI {1ight
contact) are reported in this study.

While for most measurements the electrical signal into an A/D
channel is converted to a measurement distance using calibration
regression coefficients determined for each instrument at the be-
ginning of a measuring session, in many cases some further compu-
tations are necessary. For example, for certain measures such as
thumb crotch-middie finger length or thumb-middle finger grip length,
the distance across the anthropometer housing or the width of the
instrument blades comprise part of the measurement distance. These
fixed distances must be added to the distance between inside sur-
faces of the blades as calculated from the electrical readout.

For another group of measurements which are referred to in
this study as "tare” measurements, the distance of interest is not
that between blades, but rather the distance between the sliding
blade and the extension end of the anthropometer. An exampie of
such a measurement is stature,where the outside edge of the moving
plexiglass blade is placed in contact with the top of the subject’s
head while the extension end of the anthropometer is on the standing
surface. Since the computer receives an electrical signal propor-
tional to the distance between the paddle blades, a caiculation must
be made to determine the distance from the bottom of the moving
blade to the floor. Thus, the length of the instrumented portion of
the anthropometer, the thickness of the moving paddie blade, and the
length and number of any extensions must be known and added to the
anthropometer. A1l of these distances are standardized and can there-
fore be fixed in the computer program. To determine the number of
extensions used in a particular "tare" measurement, the computer pro-
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gram relies on the approximate subject height,which is typed in
when a new subject is begun, and the high correlation between
stature {which is the first “tare” measure taken) and the other
“tare" measurements.

As each measurement is taken, it is checked against a table
of measurement minimum and maximum values based on the age of the
subject. If the measurement is not within the range of the table,
the measurer is notified on the display screen with a special message.
The measurer then has the option of accepting or retaking the
measurement. Also, after any measurement is taken, the measurer
has the option of retaking it, retaking a previous measurement, or
deleting all measurements and starting the measurement sequence
again. Upon completing the measurement set., the measurer may 1ist
all the measurements and delete or repeat any measurement that is
in error.

As with sampling of the center of gravity transducing cells,
the actual signal used for measurement computations is an average
of several A/D readings taken in a short time interval (approxi-
mately 16 samples in 1 msec). This is done to average out high
frequency noise imposed on the signals by the computer or other
external electrical devices. The result is a measurement device
repeatability far more accurate than measurer repeatability.

5. Other Measuring Equipment

In addition to the automated devices described above,
several other measuring tools were used in taking these anthropo-
metric data. Thumb and finger diameter measurements were taken using
the holes in a drafting templiate,while hand clearance measurements
were taken using a set of hinged plexi-glass boards containing various-
sized holes as illustrated in Figure 17. In all these devices the
hole dimensions were coded and the code typed into the computer at the
time of measuring. Since the hole size in a drafting template is not
exactly the dimension written on the template by the manufacturer
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Figure 18. Grip Bar and Pivoting Extension Red Used for
Functional Reach Measurements.

Figure 19. Portabie Measuring Table (left) and Adjustable Foot
Rest (right) Used for Orienting Subjects in Desired
Positions.

from the floor for greatest ease and accuracy in taking any measure-
ment.

Two complete sets of all equipment were assembled, including a
standard spreading caliper for measuring bitragion breadth, and
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carried along with the automated instruments in suitcases with
specially designed foam inserts for instrument protection. In addi-
tion, a third suitcase containing an extra set of automated devices
was carried between the two teams and used as backup in case of an
instrument failure.

A1l equipment, inciuding computers, table, anthropometers,
center of gravity devices, display screens, infant and standard
scales and related devices was transported to measurement locations
by two Dodge Maxi-Vans. The interior of the vans were modified for
securing all equipment in a safe and stable manner and specially de-
signed 1ight weight ramps were utilized for moving the computers in
and out of the vans as illustrated in Figure 20.

Figure 20. Computer Being Unloaded From Dodge Maxi-Van
Using Specially Designed Light Weight Ramps.

6. Standard Measuring

For the case where an automated device became non-
functional and a back-up device was not immediately available, the
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computer program allowed for overriding the automated data storage
and for accepting data typed in via the keyboard. In these cases the
measurers could continue to use the modified instrument or could
switch to a standard anthropometric device. In either case, however,
the measurement was read visually off the scale. This.particular
situation happened only infrequently and was used only as a temporary
procedure to prevent the teams from falling behind in their measuring
schedule.

In other cases, due to the construction or size of a particular
facility, it was not possible to use the computer system at all. In
general, these conditions were avoided in the public schools, but
this was not always possible,especially during the summer when a good
deal of measuring took place in camps. In these instances, measure-
ments were taken with standard anthropometric instruments equipped
appropriately with paddie and pointed blades.and measurements were
recorded on prepared forms.

7. Data Handling, Editing, and Analysis Procedures

Measurement and demographic data obtained in the fieild
were recorded either on Linc magnetic tape by the computer system or
on measurement forms by hand if the computer could not be used. The
former technique was used in most locations and thus digital tapes
constitute most of the data. At the completion of each geographic
Tocation the data were returned to HSRI for transfer to a common file
on the Michigan Terminal Computer System (MTS). Tape data were first
copied to a DEC tape which could be read by the HSRI PDP 11/45 computer
system and transferred to 9-track magnetic tape. These tapes could
then be read directly by MIS. Hand-recorded data was keypunched onto
IBM cards at HSRI and read into MTS directly. Prior to keypunching
these data, the demographic information was hand coded in the right
hand column of the questionnaire (see Figure 5). A subject number
was assigned at this time beginning with 300001 for 2 through 18 year
olds and 450001 for infants. Code numbers denoting the measurement
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set and measurer were also included.

While much editing of the data took place continuously as data
were collected by the MAP program or immediately after transfer to
MTS, final editing could not be accomplished until all measuring was
completed and all data werein common file. At this time the data
were brought back to the HSRI PDP 11/45 system for editing by two
procedures.

A program called X-VAL, obtained from anthropoiogists at
Wright-Patterson AFB,was used to search for extreme measurement values
in designated age groups. Subjects were grouped by data set, sex,
and age intervals of one year each, and the program listed the ten
smallest and ten largest values for each measurement along with
statistics of the distribution {(e.g., mean, standard deviation,
skewness). Visual inspection of the data was then used to search
for subject numbers with unreasonable measurement values and a com~
plete 1isting of the data on these subjects, including the comments
and comment code, was produced. From this 1isting a decisior could
be made as to whether to delete or Teave the value in question. Sub-
stitutions in the data were made only in instances in which the error
was obviously a transposition of digits.

A second procedure used to edit the data was multiple re-
gression analysis. This involved establishing a linear relationship
between one measurement variable and several other measurement vari-
ables. For example, one might attempt to establish a linear rela-
tionship of weight with stature, chest circumference, and waist
circumference [weight = T (stature, chest circ., waist circ.)]. Once
a relationship was established, measurement values which fell out-
side the predicted value, plus or minus specified error tolerances,
were edited appropriately. This procedure allowed for editing points
which were incorrect but which still fell within two standard devia-
tions of the mean measurement value for a given age range (i.é., they
are not extreme values). Because of the small effect of such points
on the statistics of a particular age group and the time required to
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do this editing, this procedure was only used for those measure-
ments included in the bivariate analysis results in Section D of
Chapter I1II. The program used to complete this task was also
implemented on the HSRI PDP 11/45 computer system.
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CHAPTER III

RESULTS

In this Chapter the results are presented in five major sections.
In Section A, a breakdown of the sample by demographic information is
presented along with results from statistical comparisons of selected
core measurements taken in the three measurement set samplies. Sec-
tions B through D present the results for measurements taken on 2-18
year olds in three ways that will be useful to product designers and
other users of these data. Section E contains the results for in-
fants (0-24 months) and Section F is a glossary of anatomical and
anthropometric terms used in the measurement descriptions.

A. Description of Sampie and Comparison of Measurement Sets.

1. Description of Sample

Table 1 shows a breakdown of the sample by sex and race.
This consists of a total of 4127 subjects of which 2092 (50.7%) are
male and 2035 (49.3%) are female. Of this 4127, 3570, or 86.5 per-
cent are white; 452, or 11.0 percent, are black; 37, or.9 percent,
are oriental; and 6, or .1 percent, are American Indian. Sixty two,
or 1.5 percent, were classified as "other” indicating either bi-
racial or unknown race. These percentages are nearly identical for
males and females with the exception of American Indians where only
one out of six was female. Table 2 shows this racial breakdown by
age intervals and demonstrates that these percentages are consistent
across the age range of the study.

Concerning geographic location. Appendix A is a list of those
schools, camps, nurseries, clinics, and other locations at which
measuring took piace arranged by eight geographic regions. A total
of 104 measurement sites were used in this study,although some
have been consolidated into a single name in this listing. Table 3
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TABLE 1

Numbers of Subjects and Percentages for Total
Sample by Race and Sex

Race Value Male Female = Total
White n 1817 1753 3570
row % 50.9 49 1 100.0
col % 86.8 86.1 86.5
Black n 225 227 452
row % 49.8 50.2 100.0
col % 10.8 11.2 11.0

Oriental n 18 19 37
row % 48.6 51.4 100.0
col % g.9 0.9 0.9
AmEfican n 5 1 1
Indian row % 83.3 16.7 100.0
col % 0.2 0.0 0.1

Other n 27 35 62
row % 43.5 56.5 100.0
col % 1.3 1.7 1.8
Total n 2092 2035 4127
row % 50.7 49.3 100.0
col % 105.0 100.0 100.0
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Table 2

Numbers of Subjects and Percentages for Total
Sample by Age and Race

American
Age{yrs) Value White Black Oriental Indian QOther Total

0-2 n 164 24 6 8 6 230
% 84.3 10.4 2.6 0.0 2.6 100.0

2-4 n 288 24 7 g 8 327
% 88.1 7.3 2.1 0.0 2.4 100.6

4-6 n 447 49 9 0 12 517
% 86.5 9.5 1.7 0.0 2.3 100.0

6-9 n- 574 78 2 1 6 661
% 86.8 11.8 0.3 0.2 0.9 100.0

9-11 n 455 68 3 1 6 533
85.4 12.8 0.6 0.2 1.1 100.0

11-13 n 505 70 7 3 8 583
% 85.2 11.8 1.2 0.5 1.3 100.0

13-15 n 478 73 2 0 7 560
% 85.4 13.0 0.4 0.0 1.3 100.0

15-19 n 629 66 1 1 S 706
% 89.1 8.3 0.1 0.1 1.3  100.0
Total 3570 452 37 6 62 4127
% 86.5 11.0 0.9 0.1 1.5 100.0
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shows the distribution of the sample by geographic region and sex.
Approximately equal numbers of males and females were measured in
each region. The largest number of subjects were measured in the
midwest primarily due to the fact that most infants and a large per-
centage of preschoolers were measured in the Ann Arbor-Detroit area.
Figure 21 shows an outline of the United states and indicates this
geographic distribution of measurement sites more graphically.

2. Comparison of Measurements Between Measurement Set Popu-
fations.

As mentioned in Chapter II, the measurement strategy pro-
duced three different sets of subjects. In order to compare the
three separate measurement set samples, an analysis of variance test
was used on the mean values of several of the core variables measured
on every subject. Tests were run for seven age intervals (2-4, 4-5,
6-9, 9-11, 11-13, 13-15 and 15-19) for weight, stature, head c¢ircum-
ference, waist circumference, shoulder breadth, maximum hip breadth,
and erect sitting height. For every test but one {weight for 2-4
years) there was no significant difference between mean values of the
measurement distributions for the three data sets at the .05 level of
significance. From these results it can be concluded that measurements
from the three sets were from similar populations and can be combined
for purposes of data presentation.

B. Measurement Results Versus Age for Subjects 2-18 Years.

In this section the measurement results versus subject age are
presented for the 87 measurements taken on 2 through 18 year olds. !
The results for each measurement are presented in a 4-page format.
On the first page the measurement name and description are given
along with a photograph of the measurement and illustration. On
the second page, a table of summary statistical results for 16 age

I A11 results in this report are given in metric units (i.e:, cm. ,
mm., kg). To convert length in centimeters to inches.div1de by
2.54. To convert kilograms (kg) to pounds {1bs) muitiply by 2.2.
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groups and a scatter plot! of the measurement values versus subject
age for males and females combined are given. The third page con-
tains the tables of summary statistics for males and females sepa-
rately while the fourth page contains the scatter plots for maies
and females separately.

In the measurement descriptions, anatomical and anthropometric
terms have been used where necessary. Where a brief definition of
these terms is possible, this has been placed in parentheses next to
the technical term. More compliete definitions of all these ferms
can be found in the glossary in Section F of this chapter.

For the tabular results, subjects have been divided into one
year age groups centered about integer years {e.g.,3s-%%, 4%~ 53)
except for the first and last groups which are for 1% years each
(i.e., 2-3%, 173-19). For each age group the sample size (N), mean,
standard deviation, 5th, 50th, and 95th percentiles, and minimum
and maximum values are given. Percentiles are calculated by inter-
polating between values of the measurement which 1ie on either side
of the percentile of interest. For example, if the measurement
values up to 6.5 include 4.8 percent of the sampie and the next
higher value of 10.5 includes 5.3 percent of the sample, then the
5th percentile is computed as 6.5 + (10.5 - 6.5) t%f%f%f%) = 6.5 +
4 (fé} = 8.1. If there are less than 20 values in the sample, the
5th and 95th percentiles are not calculated and asterisks are sub-

stituted in these columns.

In scatter plots, each data point is plotted using the symboi
x for females and + for males. The measurements are presented in
the order illustrated in Figure 22 and divided into four groups
according to measurement type and body region. Group A consists of
weight, stature and standing and sitting measurements; Group B is
measurements of the head, face, and neck; Group C consists of

! An error in labeling the ordinate axes of these plots has been made
in that accuracy to two decimal places is indicated. In fact, ail
measurement values have been rounded off to the nearest single
decimal place.
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measurements of the shoulders, arm, and hands; and Group D contains
measurements of the chest, torso, pelvis, legs and feet. For purposes
of simplifying the procedure of searching for a measurement or
measurements on a particular body region, the results for measurements
in these four groups are presented on different colored pages as
Tisted below. '

Weight, stature, standing and sitting measurements - blue
Head, face, and neck measurements - yellow

. Shoulder, arm, and hand measurements - green

. Torso, pelvis, legs, and foot measurements - gold

[ov N N v e ]

Corresponding colers are used on the index pages preceding these
results (Figures 23-27) which illustrate the measurements along with
the measurement numbers. These numbers are also displayed in paren-
theses in the upper i1eft or right hand corner of the pages of results
in this section.
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Figure 23. Standing and Sitting Measurement ITlustrations
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17
Figure 23 (continued) Standing and Sitting Measurement I1lustrations

50.




SUOLIRAISNLLT JuBWOUNSERY ¥O3N pue *adey ‘pesy ‘pgz 9unb| 4

51.







SUOLIRAISN[] JUBWBUNSLDY WAY PUR JBPLNOYS *GZ 84nbL4

53.




46

@R

Figure 26. Hand Measurement Illustrations
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WEIGHT, STATURE, STANDING AND SITTING MEASUREMENTS
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(1)

WEIGHT

Subject stands on clinical scales dressed in briefs or bathing suit.
Weight is measured to the nearest tenth of a kilogram and typed into
the computer.
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{1)

WEIGHT (kg}

{Bales)
3ge (yrs) ¥ Mean s.d. Hin S5th 50tk 95th ¥Max
200-305 1}5 7“.6 209 10¢2 11.9 1&.& 18.9 20.7
3.5-4.5 118 16.2 2.1 12.3 13.1 15.8 19.7 22.7
4.5-5.% 144 8.4 2.3 13.7 15.2 18.2 22.6 27.9
5.5-6.5 117 20.8 3.1 4.8 16.8 20.1 26.6 32.5
6.5-7.5 1¢¢ 2.0 3.9 17.4 18,9 23.0 29%9.6 41.2
7.5-8.5 164 26.8 5.0 18.2 20.9% 25.7 35,3 43,9
805-905 116 29:8 Sa‘i 19.6 22.7 2900 3709 1&8.3
8.5-10.5 124 33.5 6.7 23.3 25.1 32.8 47.9 354.3
16.3-11.5 142 36.6 7.2 26,3 27.8 34.% 50.3 64.5
11.5-12.,5 154 3.0 7.9 27.8 30.3 38.1 54.7 77.8
12.5-13.5 154 5.4 9.6 28.5 33.1 43,7 63.6 85.8
13.5-14.5 158 59.8 9.8 29.8 38.0 50.9 6%9.6 77.3
14.5-15.5 131 57.5 11.2 35.6 3%.5 56,6 74.9 105.0
15.5-16.5 1¢¢C 6.1 11.9 33.0 46.2 66.1 85.5 106.6
16.5-17.5 1C4 69.2 0.2 46.8 54,2 67.4 88.5 106.2
17.5-19.0 g8 73.2 11.0 43.%9 55,2 72.2 91.1 112.3

)
1

KEIGHT {(kg)
{Ferales)

ige (yrs) X Mean s.d. Min 5tk 30tk 95th ¥ax
2.0-3.5 g7 13.6 1.7 6.7 10.8 13,7 16.3 17.5
3.5-4.5 11C i6.2

. 11.4 13.0 16.0 13%.4 23.8
4.5«5.5 127 18.2 . 14,0 14,8 17.7 21.6 36,9
5.5-6.5 126 20.2 3.1 5.7 19.9 24.6 29.9
6.5-7.5 125 23. 4 15.4 17.5 22.8 31.2 43.6
7.5-8.5 93 26.2 17.6 18,4 25.17 37.0 54.2
8.5-3.5 140 28.6 26.0 22.5 28.2 40.4 60,90
8.5-10.5 134 32.%6 22.2 24.2 31.9 42.2 68,0

26.7 26.5 35.5 55.0 8%.9
26.1 28.3 40.0 54.6 635.5
26,5 34,1 #8.8 5%.7 77.8
3.9 36.8 48.0 66.0 7T1.0
32.7 4¢.5 52.7 €7.2 91.0
41.4 43.0 53.3 70.7 T4.8
36.4 41.9 54.2 73.6 84,1
41.4 43.8 53.9 72, 17.3

1¢.5-11.5 . 140 37.7
?1-5“?205 133 35.8
12.5-13.3 181 46. 1
13.5-14.5 116 49.5
1“’-5-}5-5 133 5305
15.5-16.5 98 55.1
16.5~17.5 117 55.9
17.5-19.0 €8 55.9

VN ODOHDWARALULIENDON

e & & & ¥ b ¢ 0 & 8 o6 6 o

POV BNaNVWOON
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STATURE

Subject stands erect with head oriented in the Frankfort Plane,
arms hanging at sides. With an automated anthropometer, measure
the vertical distance from the standing surface to vertex {top of
the head). -
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AGE (YERRS)
STATURE {(cm)
{¥ales and Fenmales)
Age {yrs) N Mean s.d. ¥inp S5th 5Cth 95¢h ¥ax
2.0-3.5 213 g3.4 5.0 81.3 83.7 93.4% 1090.8 108.5
3.5-4,5 228 101.4 4.5 90.3 93,9 107.48 10%8.71 114.1
4,5-5,5 271 108.3 4.7 36.5 10L.5 108.5 115.8 124.4
5.5=-6.5 242 118.8 8.1 96.5 105.8 114.5 123.7 128.7
6.5-7.5 2z7 121.2 5.5 196.3 111.8 121.2 130.3 133.8
7.5-8.5 198 126.9 5.6 111.5 118.2 126.4 136.9 18D,6
8.3=-9.5 257 133.0 6.0 117.8 124.1 132.6 182.3 152.3
%,5-10.5 258 137.7 6.3 120.1 127.7 137.6 148.3 153.0
10.5-11.5 282 143.3 6.6 122.9 133.1 1W2.7 154.6 151.1
1%{.5-12.5 287 148.8 7.2 132.8 137.5 148.6 160.5% 172.4
12,5~13.5 315 134.6 7.7 134,171 142.1 154,.5 167.8 173.8
13.5-14.5 271 160,71 8.2 13%.8 187,8 159.4 173.6 183.2
14,5«15,3 264 164,2 8,0 143.2 151.5 163.6 177.86 186.7
15.5-16.5 18 188.4 9,3 147.1 153.5 168.5 183.4 .188.3
16.5-17.5 221 1¢€8.8 8.%§ 149,11 154.6 168.3 182.9 189.¢
17.5-1%.0 158 170.9 9.5 149.% 156.4 171.8 185.7 1S54.4

65.

(2}
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AGE (YERRS)

o
v

200.00 7
180.00r

(2)

160.00+

140.00+

(WJ) JHNLULS

120.00+

FEMALES

200000"

180.00+

180.00+

40.00+

(W3 3UniYLS

120,00+

1

12

AGE (YERRS)

1

"
L

661



17.53~-19.0

11.5-12.5
!2.5-13-5
13.5-14.5
1&05-1505
15.5-16.5
16.5-17.5
17.5-19.0

115
118
144
117
165
i
117
124
k2
154
154
185
131
1¢0
164

g8
110
127
125
122

S4
140
134
4e
133
1e1
116
133

g8
117

€8

101.3
108.¢6
115.1
122.0
127.8
133.4
137.8
142.5
148.4
154.1
161, 3
166.4
174.5
3?5' 9
177.1

Mean
92.1
1C1. 6
108.0
114, 2
126.5
125.83
132.7
137.5
fug,2
149.3
155.1
158.4
162.0
162. 1
162.5
163.0

STATURE {cm)
{(Males)

S.Ge

¢ o B @ © ¢ @

AL OMOJINAO NN &0
OO LUERWWRO WSRO

4 &6 o € o o @ e @

Bin
81.3
90.9
$6.5

102.9
108.8
111.9
120.90
128.2
130.7
132.8
136.8
138.8
1“6-9
147.3

158.4 -

157.1

STRTURE {cwm)
{Females)

S.d.
4.7
4.6

£
.

D A0 et 2 OO DN U ) v OV

® o 6 & & 0 o & o &

VOO N~

L]

Min
83.8
g1.1
98,2
S6.5

106.3
111.5
117.8
120. 1
122'0
133.3
134,1
135. 4
143.2
147. 1
149. 1
149.9

67.

Sth 50th 95th

87,0
93.8
106.6
106. 1
112. 6
11%. ¢
123.8
127.0
133.8
138.1
142, 1
47,3
148.7
161. 1
165, 3
166. 2

5th
85. 1
93.9
100, 5
104.9
110.5
116.4
124.1
127.0
133.0
137.3
1“2.0
146.8
152.3
153.2
152, 3
153.0

4.3
1¢6.8
108. 9
114.6
122.5
126.7
133. 4
137.6
142.1
7.4
153. &
160.5
167.0
1748.6
176.2
176.9

50th
92.0
101.7
108.G
114. 3
120. 4
123.8
132.3
137.3
144.0
149. 3
1535.6
158.2
161. 3
161.2
162.6
163. 0

102. 2
1¢9.0
115.5
124.7
13%.6
137.7
142.4
49,2
151.1
161.3
169.5
175.5
179.6
185.2
184.3
187.4

95th
99. 4
108.7
118,92
121.7
129.6
134.5
42,2
147.8
156.3
155.9
165.7
169.8
172.4
172.6
171.6
172.7

¥ax
198.5
113.3
1244
128.8
133.8
148.0C
147.3
155.8
160.2
172.4
179.8
183.2
186.7
188.3
183%.6
134.4

¥ax
105,39
114, 1
118, ¢
128.7
133.56
140.6
150. 3
15%.0
156%1.1
169.0
163.6
174, 3
181.6
179.5
177.7
181.3

(2)
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250.00 7
230,00+
210.004
180,00+ -
170,00+

150.00+

VERTICAL GRIP REACH (CW)

130,00+

110.00+
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17.5-19.0
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(U]
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J SR VUIBS Vs ]
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TS

VERTICALI GRIP REACE ({cm)
{¥ales and Females)

¥ean
107.3
116.6
126.1
135.6
18,6
182.2
16C.8
167. 1
178.7
181.6
1¢0.5
195.3
1988.8
205.0

"205.6

206.8

L ] L * a a * e L)
P I N TVRRRSE « JOW Ny I V)

200 NCWO-IJO SN

-l wd wd wd
WO O3
& . L .
Ut WO OV )

2.4
11.1
11.9

-y
[\
°

¥in
€6.8
104,48
108.9
118. 4
127.5
132.¢
181.2
150. 1
153.8
160. 1
166.0
166.8
18G.9
178.4
181.6
188. 4

69.

5tk

5Cta
1¢5.8
116.2
126.2
138.2

3 44,0

152.1
181.0
166.3
173.8
188.6
188.9
194.8
199.7
203.3
205.5
205.8

$5th
121.8
128,53
136.9
h7.2
158.5
163.2
173.8
182.0
190.3
188.5
208. 4
211.3
215. 4
224 .4
224.5
227.9

Max
124.6
135.C
141.1
16C.0
184,2
165.8
178,83
186.2
1396.6
215.2
226.¢0
214. 9
220, 2
23G.1
226.0
233.2

(3)
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VERTICAL GRIP REACH (CM)

VERTICAL GRIP REACH (CM)
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Age (yrs)

+0=3
«5=4
-5
-6
-7
-8
-9

9.5-10.5
10-5-1195
11.5-12.5
12.5-13.5
13.5-14.5
14,5-15.5
18.5-16.5
16.5‘3?’5
17.5-1%.0

g s
2.0-3.5
3.5-4.5
“.5 '5
5.5-6.5
6.5-7.5
7.5-8.5
8.5-9.5

*
°
*
-

2]
St

D

:nmqmmr:wwm
)

L oruun o

ued ] ]

€W 00 ) O U T ok

it grut i

. L L] L ¢ e e a

10.5-11.5
11.5’12.5
$12.5-13.5
1305”1&-5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-18.0

YERTICAL GRIP REACH {cm)

{Bales)
¥ean S.d. Min 5¢h 50tk 95th
107.6 7.7 6.8 97.1 105.8 122.2
115.7 7.1 104.4 305.5 114.5 127.8
127.0 7.1% 108.9 112.4 126.8 136.2
136.2 7.7 120.5 127.7 135.3 147.8
145.0 8.4 127.5 128.1 44,2 158.0
154.8 6.2 148,9 145,0 155.1 164.1
161.7 8.5 1.2 144.3 163.5 172.0
1€66.6 7.8 50,1 15%.7 166.0 178.84
172.0 8.5 153.7 155.0 171.1 185.3
181.7 11.2 160.1 164.3 178,55 200.5
190.4 1%.1 166.0 174.7 188.5 208.5
197.3 10.1 175.9 179.0 196.6 211.2
202.% S.4 84,2 184.3 203,2 218.5
212.9 9.9 189.1 194.5 214.5 225.2
213.1 8.9 191.6 197.3 213.6 225.0
216.3 7.4 205.8 206,06 213.8 228.9
YERTICAL GRIP REACE {cm)
{Females)

¥ean S.d. ¥in S¢k 50tk 95th
106.8 6.3 87.5 98,2 105.6 115.9
117.8 6.0 108.6 108.9 118.1%1 127.6
125.4 6.9 110.2 111.7 125.6 137.0
134.8 6.4 118.4 122.2 134.5 144.3
184.3 8.3 128.3 130.2 143.7 159.0
148%.6 6.6 132.8 134.9% 150.1 157.2
160.2 8.5 141.8 146.2 160.2 174.0
167.6 8.4 152.1 153.8 167.2 182.2
177.4 11.0 153.6 156.8% .177.6 194.7
181.5 9.6 162.3 165.2 183.2 196.56
190.6 10.2 170.2 172.7 188.7 208.0
191.% 11.6 166.8 167.9 191.1 211.0
187.3 B.9 180.9 182.4 196.8 211.9
197.3 9.5 178.4 180.7 19%4.5 211.7
188.1 7.3 181.6 184.4 1%87.3 207.9
$37.5 7.1 188.4 188.4 196.4 205.%8

71.

Kax
124,3
136.0
138.3
160.0
163.5
$65.8
178.3
184,48
189.8

220.¢
214,89
220.1
230.1
226.0
233,2

¥ax
124.6
128.5
141.1
148.9
164.2
163.4
178.9
186.2
196.8
20¢.8
217.5
212.8
220, 3
221.3
212.0
218'6

(3)



(4)

FRONTAL GRIP REACH

Subject stands erect with feet together, back to wall, grasping the
handle of the grip device in right hand. The anthropometrist holds
the subject's right shoulder against the wall as the subject extends
right arm to maximum horizontal grip reach. With the pointed blade
of an automated anthropometer, measure the horizontal distance from
the wall to the most distal point on the handle of the grip device.

72.
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g ¢ g 8 10 i2 L4 ie 18
RGE (YERRS!
FRONTAL GFIP REACH ({cm}
{(Yales and Fepales)

Age {yrs) b ¥ean S.d. Rin 5¢h 30th 93%th Xax
2.0=-3.5 €2 35,7 3.1 34,7 35.5 39.0 45.5 48.1
3.5-4,5 77 43.1 3.6 36.3 37.8 42,5 48,7 352.8
4,5-5.5 T4 £3.4 3.4 38,6 48.4 45.2 51.5 55.3
505‘505 76 &8:5 209 3‘;.6 &{512 48.? 53'3 57.“5
6.5~7.5 74 56.7 3.2 43,2 46.2 50.7 56.1 61.9
7.5-8.5 g4 532.9 2.7 46,3 47.8 53.1 5%.8 5%.3
8,5~5.5 &¢ 55.5 4.1 48.6 4%9.2 55.%1 &4.1 67.0

9.5"1005 7“ 57.7 3.3 5215 52.8 5608 6“.3 66w0

13.5-11. 3 gy 5%.% 3.8 51.7 53.4 59,3 66,5 88.5
11.5-12.53 €1 €2.7 3.8 52.7 56.3 81.5 67.7 74,2
12.3=-13.5 s7 .9 4,5 56.3 57.& 64,3 71.8 78.1
13.,8-14,5 G 7.0 4.3 S7.4 5%.8 6&6.6 T4.1 T77.2
14,5-15.5 87 §7.7 3.8 5.2 £1.3 67.8 73.4 7T5.6
15.5-16.% €3 £9.86 5.1 5.8 60.9 £8.3% 76.4 80,2
16.,3-17.5 74 70.6 5.0 5.6 £2,0 70.7 73.7 83.1
17.5-138.¢C gy 70.7 5.4 52,8 63.0 74.2 8L.3 82,1
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Age (ycs)
2.5=-3.5
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5¢
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338
31
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22

29
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34
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3z
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46
3¢
&7
25
48
22
36
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FRONTAL GKRIP REACH

Mean
40.3
42.%
u503
49,8
51.6
53.¢6
55.9
5?08
538.2
62,3
65.2
68,0
6£8.9
72.%
‘73""
74,3

FRONTAL GEBIP

Meoan
3%.0
42,7
45.5
47,5

{¥ales)

Bin
35.5
36.3
4001
L4,6
46,9
7,7
48,9
53.3
51.7
56,¢C
56,3
58.6
£1.8
4.6
63.7
63.56
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WWwRwwiweslwEonwww
5 % 4 5 & % & % o ® o & 8 e 8
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75.

(cm)

th
35.6
36.8
40.5
L4.6
47,1
48,4
43,6
53.3
52.8
56.3
57.8
68.5
82,4
64,8
€5.2
4.3

{cm)

5th
34,8
39,0
3%.6
§2.1
44,7
87.3
49.1
52.5
S4.4
55.4
37.3
57.¢9
6G.6
33.7
60.8
62,3

55th
40,2
’-‘202
84,6
48,6
51.2
83.3
54.7
56.9
58.7
61.4
64.4
68,3
6%.3
73.3
73.¢
73.6

56th
38.4
3.1
85,2
47.5
50.0
52.5
55.86
56.5
£0.7
61.7
54,0
E8.7
67.¢
56.1
67.7
56.5

35¢h
5.9
3.4
59.8
53.2
57.5
58,1
64,2
620i‘
64,7
88.1
?200
T4.8
73.4
79.56
81.3
81,2

95th
42.8
49:8
53.1
52.3
5541
55.4
61.86
64.2
67.1
57.0C
72.1
72.56
T4.4
73.8
73.4

dax
46, 2
52.%
51.1
57.4%
1.9
59.3
7.9
84.3
66.9
74,2
78,1
77.C
750

80.2
83,1
82.1

D Y
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{5)

LATERAL GRIP REACH

Subject stands erect with feet together, left shoulder against wall,
grasping the handle of the grip device in right hand, and abducts
extended right arm to maximum horizontal grip reach. With the
pointed blade of an automated anthropometer, measure the horizontal
distance from the wall to the most distal point on the handle of the
grip device.

76.
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RGE (YEARS)

LATER3L GEIP REACH {cm)
{Males and Females)

ige {yrs) b} %2an s.d. ¥in 5th 5380th 95tk fax
2.0=-3.5 34 52.% 3.4 436.7 48,8 52.8 57.9 $£4.5
3.5=4,5 78 56.3 3.8 87.3 50.3 36.4 52,53 57.3
§,5-5.5 72 53.7 3.9 51.9 52,5 5%.2 88.0 72.1%
505-6.5 76 53«5 "4-{: 55-3 55.7 6303 5902 83'8
£.5=7.5 732 87.0 4.1 S8.4 60.4 7.1 73.5 75.3
7.3-8.8 64 7%2.C 3.6 61.7 €3.C €%.9 74.2 77.3
8.5-6.5 73 73.6 4.5 4.1 68,3 73.7 75.3 88,8
¢.5-1C0.5 Th 76.G 4.1 65.4 78.3 73.3 8u4.2 88.3
12.5-11.2 g2 79.3 5.3 68,2 71.3 78.2 828.2 32.8
11.3-12.5 g1 82.3 5.3 58,9 74,2 82.3 95,7 28,¢
12.5-13.5 S7 86.5 3.4 75.3 78.¢ 86.1 S6.0 102.8
13.5-14.5 C 83.4 5.3 73.2 81.1 88.6 357.5 132.%
tR.5-15.5 g7 81.5 4,8 8¢.0 B84.1 95,6 93,71 131.7
12.5-16.5 €3 S4.0 6.2 81.5 84.58 92.5 1%4.3 108.6
18.5-17.5 74 €3.3 6.2 81.9 84.7 94.% 106.1 178.4
17.5-18.3 L3 S6.C §.°% 82.7 83.7 S4.9 103.% 112.8
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LATERAL GRIP RERCH (CM)

LATERAL. GRIP REACH (CM)
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(6)

STEP HEIGHT

Subject stands erect facing wall with palms of hands resting lightly
against wall at shoulder level for balance. Subject raises right
foot to maximum height from ficor. With the paddie blade of an
automated anthropometer, measure the vertical distance from the
floor to the ball of the foot.
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SUPINE STATURE

Subject lies on back on the CG device with feet firmly against the
foot reference plane. The arms are placed at the sides with the legs
straight. Using the block and tape on the CG device, measure the
Tocation of the top of the head. The measurement is typed into the
computer and the distance from the foot reference plane to the top of
the head is computed.
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SUPINE STATURE (€M)

SUPINE STATURE (CM)
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(8)

STANDING CENTER OF GRAVITY

Subject 1ies on back on the CG device with the feet placed firmly
against the foot reference plane. The arms are placed at the sides
with the legs straight. The horizontal distance of the center of
gravity from the reference plane {D;) is computed. .-The distance is
reported as measured and as a percent of supine stature. [(D:/supine
stature) x 100)].
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STANDING CG (FROM FEET/CM)

STANDING CG (FROM FEET/CM)
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15.5-16.5
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17.5-18.0

STANDIKG
X Mean
g 56.4
15 59.1
10 64,7
35 67.2
21 71.4
27 73.9
z7 7.7
21 78.8
28 80.7
#1 84.8
3= 88.1
35 81.3
32 93,4
21 858.2
z€ g7.¢
26 100.8

STANDING
X Hezn
11 55.7
£ 60.2
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32 65,1
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19 71.4
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27 82.0
2k 85.3
31 87.1
2 88,2
27 90.8
22 1.9
1S 91.3
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S.q. Min 5tk 50%¢h
3.0 51.3 *% 56.3
2.€ 54,9 %% 58.4
2.0 60.8 %3k 54,8
2.8 61.3 62.0 67.0
3.0 64,4 58,5 71.1
3.1 £8,4 €8,6 73,6
2.9 70.8 71.&4 77.8
3.8 72.2 72.2 78.3
2.6 75.7 76.1 8.7
4.1 77.8 7%.84 83.3
4,8 78.2 8.1 87.8
4,2 83.4 85.& 380.5
4.1 83.8 85%5.2 83.1
3.8 93,1 90.2 98.5
3.5 g0.9 <%1.4 98.2
3.8 95.2 *¥ 28,5

CG {(FROX FEET) ({(cm)
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S.q. ¥in 5th 5Cth
2.9 51.2 %% 55.5
3.2 54,9 X ¥ 60.0
2.4 60.5 %k 63.9
3.1 56,5 58,7 65,3
2.9 64,3 64,4 68.2
2.4 £6.9 ¥ 71.

3.2 70.1 78.5 73.5
3.2 72.8 72.9 76.6
4.2 T74.8 74.8 83,0
.y 75,1 75.5 8%.¢
4.1 79.0 80,2 87.2
4.5 75.1 76.17 8B.7
3.9 84,0 84.3 8%9.¢
3.7 B6.0 86,1 90.9
2.5 85.8 *3¥ 9.7
8,2 87.2 F% 80.0
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77.7
81.9
84.2
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88,2
98.7
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E 3 ]
69.3
73.1

E 2 3
73.7
82.2
87.7
956.7
93,3
95.3
57.6
97.5

, %

e

Max
81.0
3.3
87,2
73.4
77.6
78.4
82.8
87.2
87.3
99,1

151.3
100, 6
100.6
103.6
134.5
107.5

Bax
61.2
6“.0
639.8
69.5
76.3
77.C
82.8
85.4
88,7
33.9
96,1
85,7
39.2
97.6
§5l8

161.7
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2-\{:'3.5 20 S7¢6 102 55.3 *% 57:& ¥ 6601
3.5-4.5 21 58.1 1.1 56.2 356.2 58.2 58.9 65.7
&.5"5.5 26 57-3 0.9 5542 55.‘5 57-2 5803 59.5
S.5=6.5 67 57.1 1.¢C 53.5 55.4 57.6 58,8 59.2
605—705 37 5?00 0.8 55-8 55‘8 55.9 5802 53.’4
7.5-8.5 46 56.6 C.9 55.0 55.1 556.5 57.8 58.%
8.5-9,5 57 56.6 C.8 54,7 55.1 56.5 57.7 58.8
9.5-1905 33 56-3 0.8 5303 5#.8 56'2 5706 57.9
18.5-11.5 3 56.0 0.7 54.7 54.9 56, 57.2 57.6
11.5-12.5 65 6.1 0.8 54,3 54.6 58,0 57.3 58,1
12.5-13.5 66 55.8 0.7 54.2 54.5 55.7 57.5 57.4
1:05‘14.5 57 55.7 008 5309 5“0& 55.7 5609 5706
15.5~-16.5 43 5.8 0.8 S4.1 S4.,3 55.7 57.1 357.8
17.5-19.¢ 33 55.8 ¢€.7 S4.2 54.4 55.7 56.8 57.S

83.
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55.3
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S0tk
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57.4
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S6.6
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57.0
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*%
57.6
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56. a
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Max
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60.7
59.5
5%.2
59.4
57.9
58. 8
57.8
57.1
58.1
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57.6
5¢.8
57.1
57.2
57.1
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60.1
58'“
58,3
58.1
58.2
530 9
57.8
57.5
57.6
56.8
57.3
56.5
57.&
57.
57.G
57.9
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(9)

ERECT SITTING HEIGHT

Subject sits erect with head oriented in the Frankfort Plane, arms
hanging at sides. With the paddle blade of an automated anthro-
pometer, measure the vertical distance from the sitting surface
to vertex (top of the head).

96.



ERECT SITTING HEIGHT (CM)

40.00 4 : + RIS B e "
2 4 8 8 10 12 1) 18 18
AGE (YERRS)
ERECTI SITTING HEIGHT ({(cm)
{Males and Females)

Ags {yrs) N ¥ean s.d. ¥in Sth 50tk $5th Hax
2.9-3.5 208 Se.4 2.7 6.8 50.2 54,58 58.8 63.84
3.5-4,5 224 87.6 2.5 5C.5 533.7 57.5 61.5 35.4
4.,5=-5.5 265 880.5. 2.7 52.6 56.0 60.5 68.9 72.3
5.5-6.3 241 63.4 2.8 53.2 58.1 €3.3 67.7 71.7
6.5-7.5 230 §5.8 3.0 S6.6 €0.7 65.7 7T0.3 73.5
7.5-8.5 1¢7 68.2 2.8 5%.7 63.8 £8B.8 73,3 75.%
8.5-9.5 254 7¢6.3 3.¢C 1.2 €3.3 7C.3 75.2 78.5

9.5-1¢.5 255 72.1 3.1 68,5 66.7 72.1 76.3 B1.6

10.5-11.5 278 74.5 3.5 65.2 €9.3 74.2 80.7 B84.8
11.5-12.5 284 8.7 3.7 7.1 71.2 76.3 83.2 B87.7
12.5=-13.5 312 79.7 4.3 §9.8 72.% T79.7 87.2 92.%6
13.5-14.5 270 82.4 4.4 7C¢.8 74.8 B82.3 82.C 33.4
14,5-15.5 262 85.2 4.5 7z2.2 78,3 B84.8 9%2.8 98,9
18.5-16.3 156 87.7 4.7 71.4 80.2 87.6 95.% 98,7
16.5-17.5 221 88.5 4.2 74,8 82.0 88.48 93,3 97.8
17.5-19.C 15¢ 83,4 .4 78.% 81.8 89,3 %6.5 93.%6

87.
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85.5
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B8.6
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¥in
47.4
53.2
52.6
56,0
56.6
62.2
£1.2
64,5
68,5
67,1
£9,.8
0.8
72.2
Ti.4
83,3
79.6

¥in
6.8
80.5
£3.8
53.2
59.1
58.7
63.6
55,1
65,2
£8.0
6.1
72.6
75.5
77.2
Ti.8
78.9

{cm)

Sth
50.5
53.7
56.1
58.4
61.9
64,1
64,9
67.1
£69.3
71.6
72.9
74,56
76.9
81.7
85.5
85.5

{cr)

Stk
49.6
53.3
55.7
57.9
§C.1
€3.1
€5.6
66.6
€39.3
71.1
72.5
75.9
79.1
79.1
80.7
80.7

50¢
55.2
57.6
60.9
63."‘
66,0
68.5
7¢.8
72. 1
73.8
75.9
78.3
82.¢
85.2
8.5
91.3
32,5

50th
53.2
57.2
59.8
63.2
65.4
87.8
70.2
7.9
74.8
77.2
80.9
82.4
84,86
86.0
85.5
86.5

85th
56.9
67.548
£3.9
67.0
70.7
721
74.9
6.4
81.1
83.5
86.5
88.3
90.53
83.8
91.3
9199

Max
63.4
64,5
70.3
75.7
73.2
75.C
77.5
78.5
23.0
87,7
82.%6
93.4
98.3%
88.7
897.8
99.6

#ax
59.3
65.4
£5.9
71.7
73.5
75.6
81.6
Bi.6
87.1
90.9

33.7
91.7
93.%
93.0

(9)



{10}

EYE HEIGHT (SITTING)

Subject sits erect with head oriented in the Frankfort Plane. With
the pointed biade of an automated anthropometer, measure the vertical
distance from the sitting surface to the external canthus (outer
corner) of the right eye.

100.
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20.00 7

()]

80-00 hd

50.00"

EYE HEIGHT (SITTING)

EYE HEIGHT (SITTIXG) (cm)
{¥ales and Fepales)

Age (yTs) N Mean s.d. ¥in 5th 3¢tk 93th ¥ax
20C"3‘5 654 3307 205 3802 39.0 i‘3.5 37.5 SG-O
3.5-4,5 7z 46.8 2.8 38.5 &41.5 46.8 31.6 52.9
4.5-5,8 sC 4.8 2.8 41.5 45,2 u43%.7 54,5 56.9
5.5-6.5 79 51.9 2.9 43.2 46.6 52.2 56.5 80,2
E.5-7,5 €7 s4.4 2.8 47.3 49,8 54,1 53,3 62.3
7.5-8,5 67 57.1 2.9 51.5 52.0 57.1 862 63.3
8.5-85.5 86 59.4 3.2 9.1 53.7 59.3 64.7 66.9

5.5-12.5 84 60.5 3.0 54.3 55.2 60.6 64,8 67.3

12.5-11.5 g8 €2.5 3,5 5.6 57.1 62.8 69%9.2 73,2
11.5-12.5 S7 65.0 3.2 58.7 60.1 64.8 63,8 75,7
12.5-13.5 107 68.1 4.2 60.4 61.2 68.0 75.1 79.8
13.5-14.5 s 71,1 8.1 3.0 64.C 71.6 7T7.6 80.4
14,5+15,5 €1 73.9 4.3 62.8 66.8 73.6 80,5 83.4
13.5-16.5 77 76.6 4.4 61.0 63%.2 73.%9 83.3 85.8
1€.5-17.5 €€ 7€.8 4,2 7.5 69.9 77.3 83.% 85.4
17.5-18.6 63 77.3 4.3 67.8 76,0 78.7 83.4 B85.5
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1305‘1505
15.5-16.5
1€.5-17.5
17.5-18.0

EYE HEIGHT (SITTING} ({cm)

Mean
u8.7
47.1
50.0
51.8
54,3
57.0
58,¢
60.3
€1.2
64.7
67.2
71.1
78.5
80.4
79.8

EYE HEIGHT (SIITING)

Mean
420 8
46.4
9.4
52.1
54.4
57.3
349.8
60.7
63.8
€5.4
68,2
71.1
74,0
73.9
74.3
7“68

{Eales)

¥in
38.8
2.3
84,1
46.5
57,3
51.5
49,1
54,3
54.5
59,1
6C. 14
59.0
62.8
€1.0
75.4
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Sth
4G.4
42.9
45,48
45.6
43.7
51.7
53.3
5“‘ 5
55.6
86.0
€1.1
64,0
66.0
£63.8
75.4
72.3

{cm)

Stk
38.6
38.8
43,9
45,2
43,8
51.9
58,1
55.2
57.
59.9
61.7
63.7
67' 9
67.7
68.3
68. l‘

56th
44.5
46.7
9.7
52.1
53.8
57.0
58.6
60.2
£1.1
64.6
£6.1
71.7
72.8
78.5
8G.2
BG.¢

50th
82,3
46.0
49.9
52.2
54,1
57.0
60.0
60.8
63.2
64.9
§9.6
71.1
73.9
T4.4
73.6
75.4

95th
47,7
51.3
55.2
56.4
58.0
61.2
6}4‘8
64.2
64,9
68.7
75.5
77.9
80.6
84,2
84.4
84.8

35th
45.9
51.5
52.9
56.8
68.6
82,4
64.7
65.80
69.9
70.2
78.8
T77.2
73.6
77.9
73.0
79.8

¥ax
48,9
52.8
56’9
56.8
62.3
€2.5
66.8
67.3
66.0
74.8
78.9
80.4
83.4
85.8
85.‘5
85.5

Max
50.0
52.9
53.1
60,2
62.2
3.
66,39
57.1
73.2
76.7
75.5
78.8
82.3
7%.0
79.5
80.1
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(11)

MAXIMUM HIP BREADTH, SITTING

Subject sits erect with knees together, feet resting on a platform
adjusted for 90° knee flexion. With the paddle blades of an auto-
mated anthropometer, measure the maximum breadth across the hips
parallel to the seated surface at a fixed pressure value.
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MAX HIP BREADTH (SEATED) (CM

+ MALES . .
% FEMALES . LFe
= -
> @
% ‘: x;‘ =
= =
x x!"‘x’ I P4 :‘ ?
®
°
*
%

ige (yrs)
2.0-3.5

.
8

SO B W
o o & ¢ &
Uty i n

13.5-14.5
13.5+15.5
i3.5-16.5
1€.5-17.5
17.5-198.0C

MAXIMUY HIP BREADTH {SEATED} {cm)
{¥ales and Femnales)

N Mean s.d. Mia 5th 50th 35tk Aax
210 18.17 1.3 1.1 17.1 1.0 21.3 23.5
225 18.% 1.3 17.2 17.8 19.8 21.9 23.%
257 20.7 1.3 17.3 18.6 20.5 23.0 24.6
214 21.5 1.8 17.9 19.1 21.3 23.3 27.7
228 22.7 2.1 18.2 19.8 22.3 286.5 335.8
15¢ 23.9 2.0 19.6 21.1 23.5 28.1 32.%6
249 2.9 2.3 19.6 21.6 24.8 2%.2 34.0
2581 26.5 2.5 21.6 22.5 25.7 29.7 37.5
27€ 27.2 3.G 21.5 23.2 26.8 32.8 44,96
283 28,3 3.0 22.8 23,9 28.0 33.2 33.8
311 2%.%3 3.1 22.5 25.1 2%.4 35.¢0 41.7
2€8 31.1 2.8 28,1 26.6 31.1 33.7 359.1
25¢ 32.7 2Z.% 28,4 27.7 32.5 37.1 44.8
1¢5 33.8 2.3 26,7 29.8 33.5 38.% 41.2
2z¢C 338.2 2.6 26.7 30.5 33.% 39.3 43.8
156 38,6 2.8 28.0 31.1 34,2 3%.1 43,2
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ige (yrs)
2,8-3.5
3.5-4.,5
305‘505
5.5-6.5
6.5-7.5
7' -
8. -
8.5-1
16.5"'11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.,5-15.5
153.5=16.5
16.5-17.5
17.5-19.¢

5-8.5
5-8.5
-18.5

Age (yrs)
Z2.8=3,.5
3- 5-"4'5

U
-0y

. o e »
]

[+ U e AR ¥ I

e V]
.
-

i

tTwmno
- b ]

a6 s ¢ o @
Byt ity

i

1%' L]
11.5~12.5
12.5-13.5
13.5-14.5
14.5-15.5
12.5-186.5
1€.5-17.5
17.5-19.¢0

YAXIHAU¥ HIP BREADTH (SEATED)

112
116
139
1C¢6
1c4

g7
112
122
137
18¢
152
183
128

$7
1Cy

2]

MAXIMUE HIE

N
c8
(s
118
1ce
121
¢3
137
128
138
133
158
118
131
S8
116
&8

Mean
18.3
18.8
2.5
21.%
22. %
23,6
24.5
25. 6
26.6
27.4
28,7
30,1
31.7
33.2
33.6
3“.3

¥ean
19.¢
20. ¢
23,8
©21.6
22.%
24.3
25.3
26.4
27.8
28.2
31.0
32.4
33.6
34,1
34.7
3.9

{Males)

Min
16.3
17,2
17.8
17.¢
18,8
20.3
20.90
21.6
21.5
22.6
22.%
24,1
25.4
26.7
38.0
2%.9

* s L) L L2 L]

NN NN NN R el K b ol ndwd )
Wl & 00 OV ~J OV =S OY wd () w8 W L WA O
4

@ @ 6 ¥ & © B8 0 8 & 9

5th
17.5
17.7
18.6
19.1
18.6
21:¢
21.5
22.1
23.2
23.3
24,6
26,3
27.2
28.8
30.2
32.5

BREADTH ({SEATED)

{Females)

¥in
16. 1
17.2
17.3
18.2
19.6
19.6
21.8
22.1
23,8
24,8
26,7
25.6
28.6
26.7
31.0

NN DA B WL W N N BB wd wd et 1)
L] * ? [ ] L ] - L2 v @ >

[ R RUVIE I o (RN QW SIS VI N W, R VR T - 3 )
L]

» » L L3 ° * @
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5tk
16,8
17.8
18.5
18.8
2G.C
21.86
21.7
22.7
23.1
24.3
26,5
28.%
25.8
30.6
30.6
31.8

{cm)

50th
18.¢
19.7
20.3
21. 2
22.1
23,3
24.2
25.90
26.2
27.1
28.3
29.9
31.7
33.2
33.4
34,1

{cm)

5Cth
18,9
18.8
28.7
21.3
22.5
23.9
24,8
26.3
27.2
28,8
38.56
32.3
33.4
33.8
34.4
34,3

'95th

21.3
21.7
22.7
23.8
25,8
27.7
27.5
29.5
31.8
32.5
33.7
34.6
35.9
37.2
37,6
37.5

95th
21.3
22.2
23.2
23.7
26,8
28.1
23.4
29.7
33.3
34.4
38.0
36.7
37.9
38.

3%8.8
4C.3

¥ax
23.5
23.8
28.56
26.3
30.8
2%.5
31.0
34,8
36.53
36,7
36.8
35.8
42,7
38.6
1.4
43.0

%¥ax
22.5
23.6§
24,5
27.7
30.2
32.%
34,0
37.5
84,86
38.8
41,7
39‘!
44,8
1.2
33’8
§43.2

(1m)



(12)

MAXIMUM THIGH BREADTH, SITTING

Subject sits erect with knees together, feet resting on a platform
adjusted for 90° flexion. With the paddie blades of an automated
anthropometer, measure the maximum breadth across the thighs at a
fixed pressure value.
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AGE (YERRS)
BAXI¥UY THIGH BREADTH (SEATED} (c=m}

(¥ales and Females)

Age {yrs) ¥  ¥ean s.d. ¥in Sth 5Cth 95th  Max
2.0-3.5 &3 19.2 1.6 15.9 16.3 1¢.% 21.6 23.7
3.5~-4.2 £7 18.% 1.8 18.5 17.1 1%.%9 22.5 23.9
4.5-5.5 €5 20.9 1.4 18.48 18,7 20.5 22.% 25.8
5.5-86.5 76 21.7 1.8 18.5 18.7 21.3 2&%.0 27.2
§.5-7.5 g7 22.7 2.4 17.5 19.7 22.2 27.1 30.7
7.5-8.2 65 24,3 2.6 19.2 20.4 23.8 28.5 31,5
8.5-9.5 g8 25.6 2.8 20.1 28.5 25.4 30.5 31.4

¢.5-140.53 g4 26.8 3.3 20.5 22.2 26.1 31.4 38.%

13»5‘1‘{-5 Su 26.9 305 21'9 22'5 26‘2 32.1 QS.Z
12.5-13.5 g5 36.2 3.3 22.4 25.9 29.% 35,8 42.5
1305-?“4.5 EG 31-5 3.2 2’4-8 2602 31'3 36'9 39.“
14,5-15.5 81 32.8 3.5 24,4 26,3 32.4 38.8 43.9
15.5-16.5 76 33.5 2.7 28.2 29.3 33.1 38.%1 u1.7
16.5"1705 66 3’403 2‘5 29.8 30-0 3“00 38.5 u{}.?
17.5-19.¢ €3 34.8 3.4 27.5 330.0 33.8 4%1.7 42.8

109,



(12)

MALES

*? ’o
4
e ¢ Jufe O
QN h eo® o ®
v @ o
ooo cad® *
PR .
+ 4 o

. . *
° %
FAPVLK LI
oo e 9o PPN
L 4
00 0#000“#4“’\000&
° . e
et P o v g
M 000.:00 .
(ou b /S A
* . 00 0’“ rY
Teeh tle s
M T
v o o pte o .
. Lo ﬁc.ov‘ -
) 00;00‘0%0%30
@y *
* * os *
e %2 %
. o&m’.ooooo
* 4 A Qooooo *
. LR T
< * *®
* wp L0 00,
* QO» L T4
“ 00‘0' .
. °
" 03 oo%”& L3
* * 0» $ o
? ry ®
@ V99 000
By 3-
. ¥ o *
% ”‘t
¢ +3 s ¢
* ow%
. * 000090*.
* p/ »
* ¢
+r L& .
o, ¥
> o 4 0"0
LY S Rd
uo vt
* ve
23 et ?
o..sﬁ
o
» » Mo

YS.00

38.00+

33.00+
21.00¢

(WD) HLOU3HE HOTHL WNWIXUW

» P
) ny ®
IR " ® %
L ne M J. 0
" M.:xx-“u .“.Jax ....-“. " -
xxu: - " o T
wn BN T »
n L »
. zl.t x..xﬁ unx le
xx !tx in: ::::x
Yo znqx..#fxx % " T
Srl » R h:h.& "
» L ] L ®" R x...w».t
XN xR nx ®
x L xx.. thx
xx !&&-&”.Jﬁul!x&vt . -+
* % - T L e
x“ Xax! % xix™ " .rm“
® L.JM. .mh.x’ b
%" ) :lu*a gl T
»® ®u Ry
I!U-’“l ‘“8! .ux* o
" " .hxﬁ. " #.:: T
ﬁ«x..nx:.ﬁ:&tx-xx ®
!x uf.twt » B
”n xﬁ.t » W%”— "
n ®
N P 1°
x B 0% ,5.....%# -
"o X R i
T aiE .,
‘gl’Iﬂ
(7] ® K { » .we
m ol
® 4
» x&ﬂﬂ [
N S
x.k:“xz.ﬁnz =4
x %
t LI x&" 1
nk R "y
t i t i u".m..nu.... ~
s & s & & =
2 ] b} & & w

(W) HI0U3HE HIIHL WNWIXUW

110.



[ ]
s

®
| Q.
Wmwmutwmnh vy in

t [ ]
W o~ E ke
)

W« whW
“ ° L] L LY ] °

Bt o
]

. L] L] L3

9,5-10.5
1¢.5-11. 58
11.5-12.3
12.5-13.5
13.5-1.5
14.5-15.5
}5.5-16:5
16.5-17.5
17.5-19.¢

g
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MRV RU R R ELEUR

[}
D 0~ N kg

* o &
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00« O NI L YD

* v @

6
Mty v O
]

4 & & 2 & 4 e

9.5-10.5
16.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
1405'1505
15.5-16.5
16.5-17.5
17.5-19.¢

MAXINU¥ THIGH BREADTH (SEATED)

HAXIMUM THIGH BREADTH (SEATED)

Mean
i12.5
19.8
2t.8
21.2
2261
23.5
24.8
26.§
25.6
27.7
28.7
30.4
3C.8
32.5
33.5
33.8%

Mean
18.5
18.8
21. ¢
22.1
23.3
25.2
26,2
26.8
28.1
2%9.2
31.8
32.5%
3.2
34.3
34.8
36.2

{Kales)
S.4. ¥in
1.6 17.3
1.8 18.5
1.8 18. &
1.6 18.5
2.2 175
2.3 19.2
2.7 20.2
3.3 20.5
2.2 22.1
2.8 23.2
2.9 22.%
2.7 25.1
3.8 24.4
2.3 28,2
2.1 29.8
3.0 27.5

{Females}

S.d. Kin
1.6 15.8
1.3 17.0
1.3 18.5%
1.2 18.6
2.4 18.0
2.7 21.2
2.7 2C.1
3.4 22.0
4.1 21.%
3.7 23.8
3.5 26.1
3.3 24.8
3.2 26.3
2.7 28.9
2.7 3¢.8
3.7 31.4

111.

5th
17.3
16.7
i8.5
18.6
18. 8
19.8
20.2
21.5
22.4
23. 4
23.3
25.7
25.7
28. 9
29'9
27.5

5th
16.0
17.3
18.0
18.6
290.0
21.5
21.3
22.4%
22.5
23.8
26,5
26.8
28.“
2%.4
3G.3
37.5

{cw)

50th
19.1
19.5
2C.5
2.1
21.6
22.95
24,3
25.3
25.3
27.6
27.3
29.8
30.8
31.3
33.2
33.2

{cm)

S5Cth
18.7
20.0
20.7
22.0
22.8
24.4
25.7
26‘8
27.5
28‘6

‘31.5

32.8
33.8
33.3
34.5
34.8

35th
21.8
23.0
22.8
23.56
25,3
27,2
280&
31.3
28,8
33.1
33.9
35.4%
35.2
37.2
36.8
37.8

95th
21.4
21.7
23.0
28.2
28. 0
39.0
30.6
31.2
32.4
3.7
37.9
38.8
39.5
33,3
35.4
42.3

¥ax
23.7
23.9
25.8
27.1
30.7
30.8
31 .“
36.2
31.8
34.7
35.4
36.9
38.1
33%.8
38.0
40,7

Max
21.8
22,3
2a08
27.2
30.2
34.5
37.0
38.9
45,2
uG.Z
$2.5
39.4
40.9
3.7
40,7
42.8

(12)-



(13)

THIGH CLEARANCE

Subject sits erect, feet resting together con a platform adjusted
for 90° knee flexion. With the paddie blades of an automated
anthropometer, measure the vertical distance from the sitting
surface to the highest point on the superior surface of the
thigh at the abdominal-thigh junction.
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THIGH CLEARENCE (CM)

THIGH CLEARENCE (CM)
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tge (yrs)

[V RO RO RGEE R, e
)

L L
WM OO U W

S

Jra & & 2 » ¢ o

¢ s NP WN
(SINCIRCIRC RO R NE RV RY

14,5-15.3
}505-15.5
16.5-17.5
;7.5“‘190"’3

.g "30 5

14.5-15.5
15.5-16.5
16.5-17.5
17.5~18.¢C

&

a¢
34
51
ey
32
49
45
bt
42
43

3¢9
£1
3%
5

THIGH CIERRERCE (cm)

{Males)

Mean S.d. ¥in 5th
8.4 1.0 5.5 6.3
8.5 1.2 6.3 6.4
3.0 1.1 6.5 7.0
g.4 0,9 7.3 7.8

1.2 1.3 7.5 8.3

6.7 1.3 8.5 8.0

11.3 1.% 7.7 9.2

12.1 1.5 5.6 10.C

11.8 1.0 10.0 18.1

12.8 1.2 1.2 18.7

12.3 1.4 8.9 1G.8

1M.& 1.5 9.9 10.8

13.% 1.6 0.0 11.1

1G.6 1.4 11.2 11.8

15.4 1.6 11.5 12.1

16.1 1.7 12.8 13.2

THIGE CLEARERCE {(cm)

{Females)

¥Kean S.d. Eip 5th
7.8 1.2 4,7 5.,4&
8.4 1.2 5.7 6.2
8.8 1.2 5.0 6.1
2.7 1.1 T.6 7.7
6.0 1.1 7.2 8.1
1C.9 1.4 8.8 9.2
11.6 1.2 8.8 9.2
11.8 1.8 S.6 %.8
12.3 1.¢ S.2 10,0
12.7 1.4 10.5 10.6
13.2 1.6 1¢.8 10,9
13.8 1.2 111 11.86
14,0 1.8 10.6 1.1
4.8 1.2 11.9 12.3
4.2 1.8 1.8 11.8
14.5 1.5 11.17 11,4

115.

50tk

7.8

8.3

8.9

9.5

9.9
10.5
11.3
11.48
12.1
12.5
12.8
13.6
14,1
14.90
13.7
14.4

95tk

9.8
TG.Q
16.5
10.8
12.8
12.8
13.8
14.8
13.3
14.8
5.1
16.2
17.0
16.9
17.6

-18.9

'35th

9’3
10.
10.2
1?.“
11.7
12.8
13.5
14.2
18.1
15.4%
15.7
15. 4
16.6
16.5
17.8
16.06

Max
11.0
0.7
11.3
11.0
15017
15.7
15'6
13.7
15.5
16.5
17.2
17.7
17.3
18.7
9.1

Max
0.1
11.8
1.3
12.4
12.7
15.95
13.8
16. 8
17.86
16.2
16.8
16. 8
17.0
17.2
19.1
17.2

(13)
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BUTTOCK~KNEE LENGTH

Subject sits erect, feet resting on a platform adjusted for 90°
knee flexion. MWith the paddle blades of an automated anthro-
pometer, measure the distance from the posterior surface of the
right buttock to the anterior surface of the knee parallel to
the long axis of the upper leg.

116.
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T70.00 - MALES +

65.00+

80,00+

85.00+

SO.GQ"

45,00+

40.00+

85.004¢

BUTTOCK-KNEE LENGTH (CM)

3C.00+

BUTTOCK~KNEE LENGTE (cm)
{Males and Fenmales)

Ags {yrs) N ¥ean s.d. ¥in 5¢h 5%+h §3%: ¥ax
2.2-3.5 211 28.4 1.9 24,2 25.5 28.5% 31.48 33.5
3.5-4.5 2Z:2 31.4 2.¢C 26.9 28.%5 3.2 35.0 38.8
“05'5.5 267 3309 1.9 28.“ 30.9 3308 37.0 51-2
S.5-6.5 2417 36.1 2.2 27.5> 32.1 35.8 3%.4 42.3
6.5-7.3 22% 3%5.7 2.4 33,1 35.8 38.8 43.3 43.1
7.5-8.5 1¢s8 1.3 2.4 35.3 37.7 8£41.0 43,7 48.2
8,5-3.5 287 3.8 2.5 37.2 4€¢.1 43.3 48.2 51.6

9,5-10.5 257 45,8 2.8 3%.3 81.5 45.7 51.1 534.3

1¢.5-11.5 278 48.2 3.1 40,3 43.6 47.8 53.9 5395.8
11.5-12. 5 2€¢ 30.3 3.2 41,7 45,3 50.5 53.8 8C.8
12.5-13.5 314 52.4 3.1 45.0 47.2 52.3 57.8 82.1
13.5-74,.5 27¢ 54,3 3.2 5,1 43.0 54,3 33,3 62,5
4,5-15.% 263 55.8 3.¢C 7.3 51.2 55.5 62.8 63.7
15.5-16.5 186 56.% 3.4 48.86 51.€6 57.17 62.17 55.56
16.5~17.5 226 57.0 3.2 49,4 51.9 56.5 62.1 56,7
17.5-19.5 156 57.7 3.5 48,4 52.2 37.7 62.8 63,7

117.



(14)

70.007

§5.00 1

g & & & &
4 8 49 § 4§
(H0) HLONZ' Z3NH-4001108

AGE (YERRS)

FEMALES

0007

8s.001

80.004

§ & = 8

8
# &8 49 g ¢
M) HIONAT 23M-Y01Ln8

118.



23
1]
[N

U U O

et

[ ]
N b WO M =IOV B kg
& & 6 4 8 o v b e M
Uittt

¢ 0 U WO

PGS
wy €I \D
L]

-3 wh oh )

NN UTULe ¢ o o 6 o »

"y
N
i
-
w

R *

13.5~14.5
'H&.S“iso S
12.5-76.5
16.5-17.5
17.5-18.¢

™

g

13.5-14.5
1“:5-15-5
15.5-16.5
15.5'37.5
17.5-15.0

113
117
141

117
168
i¢2
117
123
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131

s
g8

N
s8
148
126
124
124
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€7
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33.86
35.1
3%.¢
44,2
43.8
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47.6
8.8
51.%
54,5
56.1
58,5
58.8
58.%

BUTTCCK-KNEE LEXNGIH

Mean
28.4
3?. 9
34,2
36.1
39.2
41.3
34,2
“6.1
48.8
50.8
52.9
5#‘1
55.%
85,2
85.3
55.4

{Males)

Min
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40.3

5th
25.1
28.4
38.7
32.8
35.7
37.7
39.%

51,3

43.8
as.e
46.3
48,7
50.7
52.6
53.9
54.2

{cm}

5tk
25.6
28.8
31.2
31.8
34.8
37.4
ua.z
£1.6
43.2
45,5
£8.4G
“9.
51.5
51.1
5¢0.9
51.3

5Cth
28.5
30.8
33.5
35.8
38.8
48.9
43,3
£5.4
47.4
89’5
51.4
54,4
56.3
58.7
58.8
59.4

S0th
28.5%
31.7
34.1
38.¢
38.8
83.0C
43.3
46,0
48.5
51.0
52.86
53.8
S5.1
54.5
55.1
55.0

95th
31.4
35.3
36.56
3¢.6
2.8
45.9
87.2
50.1
52.1
58,5
57.6
59,7
60.9
62.8
63.6
64,4

95tk
31.8
35.5
37.1
39.¢
43.6
45,3
48,9
51.2
54.8
55.%9
57.6
59.0
60.7
5¢.8
59.5
5%.9

Hax
32.8
37.2
39.¢
42.1
45,2
L}?O?
51.0
54,3
58,1
680.7
£0.8
£1.8
63.7
86.5
66.7
63,7

Max
33.5
38.8
a1¢2
42.3
&8'1
48,2
51.%
53.4
59,8
63.8
562.1
62.5
63.0
61.0
61.8
£61.8
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KNEE HEIGHT

Subject sits erect, feet resting on a platform adjusted for 90° knee
flexion. With the paddie blade of an automated anthropometer, measure
the vertical distance from the foot-resting surface to the top of the
right knee, just in back and above the patella (knee cap).
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AGE (YERRS)
KNEE HEIGHT {cz)
{8ales and Fenales)
age {yrs) N Mean «d. ¥in 5tk 50th 35tk ¥ax
2.0-3.5 2¢3 27.3 o 22.53 23.7 286.%3 3.8 32.3
3-5"&45 2C6 29.9 ™ 2210 2607 29.8 33.1 35-8
4,5~5,5 241 32.3 . 28.1 28%.2 32.2 35.6 38.2
5.5-6.5 214 34.6 . 29.6 21.5 34.7 38.3 40,6
605"705 2?9 3703 . 3106 33.5 37.2 &Gog 1‘306
7.5-8.5 1E8 39.48 33.1 35.7 3%.3 43.3 4s5.4
8.5-9,5 249 41.7 34.5 37.9 41,5 45.7 48.7
9.5"?005 255 33.5 37-6 390&' “305 2‘801 53015

37.9 41.3 45.5 4S5.8 353.3
490.9 43.3 &7.3 52.3 59.3
1.2 44.5 49.0 58.2 59.8
2.1 45.6 56.5 58.5 60.3
43.6 L4€.7 S51.5 56.8 60.2
4.3 46.5 52.5 58.% £1.6
41.6 46,1 51.6 38.53 82.0
34,8 47.2 52.8 60.5 52.8

10.5-11.5 279 °45.6
11.5-12.5 277  47.5
12.5-13.5 297  45.0
13.5-14.5 252  50.7
14.5-15.5 259  51.5
15.5-16.5 J&s5  52.%
16.5-17.5 212  52.1
17.5-19.¢ 151  53.0
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14.5-15.5
15.5-16.5
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17.5-19.9

ige (yrs)
206'3.3

12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-19.%

13
18
25
18
21
23
21
2¢€
4
34
33
33
2G
26
18

(S V-

15

25
17
Z8
23
26
22
30
21

21
17
13

SEATED CG {FROM BACK)

Hean
14,8
13.8
15.1
6.0
17.&
18.%4
18.8
20.0
28.3
21.7
21.8
23.2
23,7
24,1
24,6
25.5

SEATED

Mean
12.5
13.8
14.6
.7
15.3
16‘ 9
17.5
18.8
2G.7
20.3
21.7
22.2
22.8
23.6
22.8
22.9

{Males)
Sede. ¥Min
2.0 11.8
1.3 11.8
2.7 12.0
2.1 12.7
1.8 13.7
1.6 16.4
1.8 14,9
2.0 16.5
1.6 17.4
1.8 18,3
2.1 17.8
2.2 18.8
2.0 17.56
2.8 15%. 4
2.1 21.5
2.4 22.0

{cm)

5th
&%

£33
3k
12.8
%
16. 4
15.0
16.9
17.4
18.8
18.6
19.¢
19.8
*%

21.6
%

CG (FROX¥ EACK) {cm)

{Females)

¥in
10.6
13.2
12.5
16.4
12.8
14.90
14. 4
15. 93
17.1
16.8
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i8.2

5tk
%
*oxe
*%

0.5
12.8
x%

14.3
%
17.1
16.8
18,7
16.8
19.
2.4
*&
%%

50th
13.4
12.7
16.3
18.5
17.5
18.¢C
18.3
19.7
20,7
21.2
21.5
23.5%
23.7
23.7
24,3
25.¢
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12.2
13.4
15,4
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15.2
16.7
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8.4
2.4
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21.4
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22.6
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*%
dek
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*%
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21.,7
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24,3

25.3

25,2
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£k

238.¢

x¥

85tk
*%
ke
Kk
17.8
17.7
*k
21.0
Aok
23.7
23.3
25.3
28,5
26.0

25.5
%%

X%

®ax
17.8
16.6
21. 1%
21.8
20,5
21.8
22.4
2{40{:’
23.2
25.7
25.7
29.8
£7.56
28.0
29.8
33.35

Aax
14.1
13.9
13.1
18.2
18.8
18.6
21.7
22.9
25,9
25.1
27.8
25256
26.4
26.8
25.90
24,7
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SUPINE SITTING HEIGHT

Subject Ties on back on the CG device with legs placed over the ad-
justable support so that the knees form a 90 degree angle, the
buttocks are firmly against the reference plane, and the upper legs
are approximately 90 degrees to the torso. The arms are placed at
the sides. Using the block and tape on the CG device, measure the
Tocation of the top of the head. The measurement is typed into the
computer and the distance from the buttocks reference plane to the
top of the head is computed.
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x * Tox x
50,00 i e by
2 ] - 1) 12 L I -8 i8
AGE (YERRS)
SUPINE SITTIIRG HEIGHT {cm)
{(Males and Females)

Age (yrs) Mean s.d. Min Stk 5C0th 95%t:x ¥ax
2.6=-3.5 58,1 2.4 53.% *¥ 57.3 % 82.7
3.5-4,5 5.8 2.7 55.2 55.2 5%.5 63.2 £6.1
4,5-5.5 3.2 2.8 57.0 57.%4 63.0 67.1 £8.°0
5,5-6.5 64,5 3.2 55.2 59.4 €4.2 6%9.6 73.3
€.5-7.5 66.8 3.6 58.0 60.1 68.6 71.7 75.4
7.5-8.5 7.1 3.2 €4.4 65,1 69.8. 75,8 76.7
8.5-9.,5 72.1 3.3 65.9 66.9 71.2 77.4 88.5

9.5-10.5 73.3 3.5 67.1 67.7 72.& 79%.7 81.3

18.5-11.5 7.8 3.5 7C.8 71.0 76.6 81.7 86.&
11.5-12:5 7%.5 4.8 68,4 71.5 78.58 88.2 91.3
12.5-13.5 83.4 4.8 73.% 76.8 82.4% 90.7 94.%
13.5-14.5 86.2 4.5 73.6 77.4 86,0 94.8 95.1
14,5-15.5 88.4 4.7 76.3 80.8 88.1 96.5 1090.3
15.5=16.5 %1.2 4.6 82.7 84,3 9%5.8 98.1 99.7
16.5~-17.5 92.2 3.7 83.8 85,3 92.0 98,3 100.8
17.5-18.¢C 92.5 4.8 83.8 84,3 82,3 9&.0 102.¢
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(17)

SEATED CENTER OF GRAVITY

Subject ties on back on the CG device with legs placed over the ad-
justable support so that the knees from a 90 angle, the buttocks are
firmly against the reference plane, and the upper legs are approxi-
mately 90 to the torso. The arms are placed at the sides. The
horizontai distance of the center of gravity from the buttocks
reference plane (D:) and vertical distance of the center of gravity
from the CG platform (D;) are computed. The horizontal distance is
reported as measured and as a percent of supine sitting height [(Da/
supine sitting ht) x 100)i. The vertical distance is also reported
a§ measuged and as a percent of buttock-knee length [{Ds/buttock-knee
L) x 100)].
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ige {yrs) N ¥ear s.d. ¥in 5th 50th 95tk Max
2.6-3.5 18 26.1 1.1 18.% *k 18.96 *% 22.4
3.5=4.5 21 20.4 1.0 18.6 18.6 20.4 22.1 22.2
3.5‘5.5 2‘? 20-5 106 19.2 19.2 2003 22;1 220&
5.5-6.5 €5 20.6 1.2 18.C 18.7 20.5 22.5 23.1
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9.5"30'5 &‘! 20.5 303 1708 18.0 2605 22.5 23.5
1\105"1}:5 53 2109 103 1800 18.1’! 20.7 2313 23»3
11.5"‘1205 6“ 21:“ 10“ 180} 39.2 2?00 2307 25-0
1205-13-5 65 2206 }Qé 19-5 19'6 22-0 ZQ‘QL;‘ 27:9
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1305-1{5.5
1!305"1505
!505‘ 16.5
16.5-17.25
17.5-19.¢C

SEATED CG (2EBOVE SEAT)

SEATED CG (ABOVE SEAT)

Mean
20. 9
20.7
20.9
21.0
2C. ¢
2%1.1
21.3
26.7
21.1
21.2
21.5
23.0
23.3
25.1
25.5
26.0

¥ean
19.4
19.7
20.4
2G.1
18.9
20.1
20.3
26.2
20,9
21.6
22.5
22.5
23.1
23.6
24.5
23.8

{Males)
S. 8. ¥in
1.2 1G8.2
1.0 18.6
1.0 19.5
1.1 18.7
1.2 8.7
1.0 18.9
1.2 18.3
1.3 17.8
1.3 18.3
1.4 18. 1
1.8 18.5
2.0 18.3
2.3 7.5
1.7 21.7
1.8 22.6
1.5 23,2
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18.9
18,8
19.2
18.6
17.1
18'5
18.2
18.0
18.0
19.2
18.7
18.%8
2C¢.8
20.1
22.1
21.4

131,

{cm)

S5th
%

*k
e
18. 8
18.8
19.1
18.3
17.8
18.3
18, 8
1%.5
19,4
18.2
%

22.7
%

{cm)

5th
%
%
g
18.3
17. 4

18. 4
£ 2
18.2
19. 4
9.8
18,89
20.8
26, 1
=Rk
&%

S5¢th
2¢.5
2¢.8
28.6
20.9
20. 6
2%.1
21.3
20.8
21.1
208.8
21.0
22.7
23.3
25.3
25.“
26.90

50tk
19.1
18.7
26.2
20.6
19.7
2C.1
20.2
20.2
2C. 4
21.3
22.2
2203
23.2
23.2
25.¢
23.3

95tk
%
A%
%%

22.8
22.7
22' 5
22.8
22.5
23.1
23.1
24.0
26,7
26.5
* %
28,5
*¥

95%h
%
%%
%

21.8

21.6

e

21'&
*%

23,3

24,1

248.7

24,1

25.2

26.%0
%
%5

Max
22. 4
22.2
22.4
23.1
23.0
22.6
23.5
22‘. 6
23.4
25.0
28,8
27.¢
23,5
27.7
23. 4
2%8.2

Max
2343
20.7
22. 2
22.8
22.3
21.6
23.3
23.5
23.4%
24.7
27.9
24.7
25.7
2%8.7
25.8
26.7
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SEATED CG (% SITTIING HEIGHT)
{(Males and Females)
age {yrs) ] Aean s.d. Min 5th 5Cth $5ta Max
2.9"3.5 19 3“-;6 108 3?.8 L 3“.2 % 3803 .
3.5=4.5 z21 3.2 1.6 31.7 31.7 33.9 36.% 36.7
4.5-5.5 27 32.6 1.8 28,9 29.9%9 32.2 35.1 38.5
5'5‘6.5 65 3“'9 1.3 280” 29.3 32.‘; 33.9 3’2;5
6.,5-7.5 48 30.5 1.6 27.% 28.0 30.4 33.1 34.2
7.5=-8.,5 L1 2%.,5 1.3 27.1 27.2 2%.7 31.5 32.1
8'5-9‘5 56 2807 ?03 25.9 2605 28.7 33.7 32.0
2,5-10.5 41 27.% 1.8 2%.3 2%5.8 27.8 29.8 39.2
16.5-11.5 £2 27.2 1.8 23.4 25,7 27.1 2%.8 32.6
11.5-12.5 £4 26.% 1.3 23.1 24,38 26.7 2%.%1 29.7
12.5-13.5 €4 26.4 1.3 22.8 23.9 26.4% 28.3 30.7
1305"1“-5 5? 26.5 103 2!‘.2 24.3 260!‘ 28»“‘ 39-&
14.5-15.5 s9 26.2 1.1 22.9 24.5 26.1 28.% 29.3
15.5-18.5 42 26.6 1.6 23.8 28,1 26.8 2%.1 31.8
16.5~17.5 44 27.2 1.1 24.7 25.0 27.2 29.L 29.3
17.5-18.C 32 27.1 1.3 24.8 24,9 26.% 28,89 29.%6
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2ge (yrs)
Ze 9’3-5

16.5-1%.5
11.5-12. 8
12.5-13.5
13.5-18,.5
$4.5-15.5
15.5-16.5
16.5-17.5
17.5-18.¢

age ({(yrs)
200"305
3.5-4.5
QS-SQS
5.8-6.5
6‘5"705
7.5’815
8.5-5.5
3.5-10.5
3!}-5"11-‘:
11.5-12.5
12.5-13.5
13.5-14.5
1%.5-15.5
15.5'1605
1€.5-17.5
17.5-19.¢C

SEATED CG

N Hean
@ 35.4
18 38.7
11 33.¢
34 32.3
22 3.8
2¢ 29.7
2% 28.8
21 28,3
26 27.6
S Y] 26.8
3y 26.2
36 26.%
22 2642
28 26.7
z2£ 27.3
1¢ 27.4

SEATED C6

N Mean
1C 33. 8
) 32.8
16 32.3
31 31.6
26 3.2
18 29.3
36 28,7
pAY 27.86
2¢ 26.9
248 27.
30 26.6
21 26.3
27 26.3
22 26.6
18 27.1
13 26.8

(% SITTING HEBIGHT)
{Males)

b i} aeh wmd md e D od el sed wd @b Wb N W DO I
¢ 9 ¥ s © o P 8 O 4 & & 6 o » & b

SAWNWRWELE L & WO Bl
°

Mip
33.4
31.7
29'9
2%. 9
28,0
27.4
26.7
26.2
25.3
23.1
22.8
2"‘5"2
22.8
24,7
24.9
25.0

Sth
Ex
*%
&k

30.8
28.¢
27.4
26,7
26.2
25. 4
24,3
23.1%
24,3
23.9
*%
25.1
%%

{%# SITIING HEIGHT)

{Females)

s.d. Min
1.3 31.8
8.7 3z.1
1.2 2%.9
1.7 28.4
1.5 27.9
1.4 27.1
1.2 25,9
1.2 25.3
1.8 23.4
1.1 24.58
1.3 23.7
¢.9 24.3
1.0 28,1
1.9 23.8
8.8 24,7
1.8 24,8
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th
*3%
*k
L2
28.6
27.9
¥k
26.1
*%
23.8
24.9
23.9
24.3
24.3
23.8
¥k
*%

50tk
34,5
35.¢
32.4
32.2
36.7
28.°%
28.7
28.4
27.3
26.%
26,1
2€.5
26.3
26.6
27.2
27.3

50th
33.7
32.4
32.1
31.4
38.2
29.3
28.7
27.7
26.9
26.8
26’7
28.3
26.0
25.4
27.1%
26.3

95¢h
%k
*ok
¥
33.8
33,8
31.4
31.2
3¢.0
29.¢
28.3
28,1
28.5
27.8
*%

23.1
%

85th
®%

%
£
34.1
32.7
*%
30.3
%%
28.8
27.3
27.4
28.1

29.6
X%

d3x

¥ax
38.3
36.7
38.53
34%.8
38,2
31.8
32.¢
3.2
30.1
28.7
28,7
3¢6.4
2%.3
28,2
29.3
2%.%

¥ax
36.2
3&.1
34.3
34.5
33.2
32.1
38.8
29.7
32.¢
29.1
38.7
28.0C
28.3
31.8
28‘2
29,3
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AGE (YEARR
SEATED CG (FECY¥ EACK) ({cm)
{Males and Fezales)

Age {yrs) N Mean s.d4d. Min 5tk 50tr 95th dax
2.0-3.5 15 13.1 1.7 10.6 *% 13,1 *% 17.8
3'5-8.5 ’8 130“ 1.? 11.8 *% 13-2 & 16.0
4.5-5.5 25 14,8 2.1 12,0 12.1 4.4 18.8 21,1
5.3=8.5 g8 15.3 2.1 18.4 11.7 15.7 18.86 21.0
6-5‘7-5 u2 16'2 1.9 12.8 13.0 15;8 1¢.4 20.%
705-805 38 17.7 1.8 1“.0 1“.3 17.& 20:5 21.8
8.5-9.5 51 8.1 2.0 1.8 14,7 17.7 21.3 22.4

$,5-10,5 41 18.4 2.C 15.9 16.1 19.0 22.6 24%.0

10.5-11.5 52 20.5 1.9 17.1 17.3 20.6 23.1 28.9
11.5-12.5 62 21.2 2.1 16.8 17.6 20.9 28.3 23.7
12.5‘1305 6“ 2}-8 201 }?08 ‘39.@ 21;5 2508 27.8
13,5-14.5 Ey 22.8 2.2 16.7 18.5 23.1 25.2 29.8
14.5=-15.5 €0 23.3 2.6 7.6 19.% 23.1 26.9 27.6
18.5-1%8.5 41 23.8 1.8 19.4 20.4 23.56 26.6 28.0
1605"17.5 “3 2309 2.0 2008 21‘4 2307 2709 2908
17.5-19.C 21 28,4 2.4 26.7 21.2 23.8 28.8 33.5
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2ge {yrs}
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wed

1€¢.5-11.
11.5‘1205
12.5~13.5
13.5-14,5
14.5-15.5
15.5-15.5
16:5"17.5
17.5-19.8

R

5
13
&
25
18
21

21
26
48
24
33
33

2%
18

SEATED

Mean
4.0
13.%8
1501
16.90
?7.‘6
18.4
18.8
2G.0C
20.3
21.7
21.9
23.2
23.7
24. 1
24.5
25.3

i
)
o]
-3
ol
L]

Mean
12.5
13.56
14,

1&.7
15.3
16. 9
17.5
1808
20.7
20.3
2%1.7
22.2
22.8
23.

22.8
22.6

CE& {(FRCE BACK)
{Males)
S.4. ¥inp
2.0 11.8
1.3 13.8
2.7 12.0
2.1 12.7
1.8 13.7
1.6 16.4
1.¢ 14,9
2.C 16.9
1.6 17.4
1.8 18.3
2.1 17.8
2.2 18.8
2.0 17.8
2.0 1.4
2,1 21.5
2.4 22.0

{cm)

5¢h
2

ke
ook
12.8
*x
16.4
5.0
}6’. 9
17.4
18.8
18.6
1%.0¢
19.8
*H

21.6
*x

CG {FRO¥ EACK) {(cm)
{Fegales}

Sela
1.2

wh ed od w3 NN NN wd N e o bt &

¢ 95 » ¢ o ¢
NV wd o sk 0D RN -] W

L4 » L] L L[] o 9 ®

¥in
10.6
13.2
12.5
16.4
12.8
14.90
f4.4
15.9%
17.1
16.8
18.2
16.7
138.7
21‘u
24,8
28.7

139.

S5tk
E

*%
%
10.5
12.8
%

14,53
&%
17.1
16. 8
18.7
16.8
19.8
21.4
%%
%

50tk
13.4
12.7
Tw.3
18.5
17.5
18.¢
18.9
1%.7
20,7
21.2
21.5
23.4
23.7
23.7
24,3
25.¢

50th
12.2
13.4
6.4
14,8
15.2
16.7
17.3
18.4
2C. 4
18.8
21.4
22.3
22.7
23,4
22.3
22.56

35th
*%
T
ES
1.8
*%k
21.3
21.7
23.1
22.8
24,5
25.3
25.2
27.2
*%

28,0
%k

95th
=%
o
k%
17.8
17.7
*%
21.0
*x
23.7
23.3
25.3
28,5
26.2
25.5
ok
K%

Max
17.8
15.C
21,1
21.¢
23,06
21.8
22.4
zuhc
23.2
25,7
25.7
2%9.8
7.6
238.¢
25.8
33.5

¥Max
14,1
13.9
19.1
18,2
18.8
1%.6
21.7
22.6
25,9
25,1
27.8
25.6
26,4
26.8
25.8

24,7
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30,00+
.00 a - + - ¥ i - 2
rd g € 8 16 12 14 ie i8
AGE (YERRS)
SEATED CG (% BUTITOCRK-XNEE LERGTH}
(Males and Females)
ige (yrs) N ¥san s.d. Min 5tL 50th 35%h ¥ax
2.9-3,5 15 3.7 S.E& 34,8 %k 43,7 ** 56.9
3.5-4.5 18 3.9 4.4 36.8 %% 42.8 % 56.3
£.5-5,5 25 43.0 5.5 33.3 33.8 42.2 B54.2 535.0
5.5-6.5 55 43.1 S.4 32.7 33.3 42.4 51.9 38.6
€.5-7.5 52 41.8 4.6 33.6 33,8 47.1 50.48 51.3
7+5-8.5 38 42.9 4.4 35.3 36.5 42.8 485.% 34.5
€.5-9.5 51 41.1 3.8 33,5 34.4 41,2 46.56 53,0
905-1005 Q‘I 4209 3'5 3601 37.51- uz.“ 39.5 51.6
12.5-11.2 g2 42.3 3.1 36,5 36.8 K2.2 47.7 49.53
11.5-12.5 61 42.1 2.5 36.7 38.5 #3.7 46.7 48.8
12.5-13.5 64 81.3 2.9 34.3 36.0 41.1 u6.G 43.4
13.5-14.5 5& 42.1 3.¢C 32.7 358.7 82.1 4B.5 49.C
14.5-15.5 &0 41.6 2.8 33.4 36.6 40.39 38.8 47.6
13.5-16.5 &1 1.8 2.3 35.6 38.9 41.6 43,1 47.3
16.3-17.5 43 4.8 2.5 37.3 37.8 #1.8 45,9 48,7
17.5-1%.0 = 31 42,3 2.6 37.8 38.0 81.%9 47.1 48.9
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SEATED CC (%

age (yrs)
206-3'5

1205-1305
13.5-14.5
14,5-15,5
15.5-16.5
16.5-?7.5
17.5-15.0

¥

&
13
¢
25
18
21
23

26
38
34
33
33
2C

18

Mean
47.2
44,4
43,8
44 .6
44,6
3,8
42.1
by .1
42.7
43,1
41.6
22.6
2.1
41.3
2.4
2.9

SEATED CG (%

age {yrs)}
2.¢-3.5

Jie ¢ & o ¢

vt uttonm

12.5-13,5
13.5-74.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-19.0

B

15
3¢
24
17
28
zC
26
22

21
27
21
17

13

Mean
41.3
42.6
2.4
41.8
38.8
41.7
40.2
81,5
41.9
ao' 5
£1.0
1.1
“0. g
42.2
4G.%
41.3

BUTIOCK-KNEE LENGTH)

{¥ales)
s.d. ¥in
506 QOQQ
5.0 3€.8
.k 35,2
5.9 35.3
4,5 34.9
4,8 37.4
4.1 35.3
3.8 37.3
2.8 37.6
2.3 39.4
2.6 3¢€.3
3.0 35.7
3.1 33.48
2.4 35.6
2.6 37.7
2.9 37.

BUTTOCK~-KNEE LENGTH)

{Fepales)

¥in
34,6
38.7
33.3
32.7
33.86
35.3
33.5
35.1
3.5
3.7
34,3
32.7
3€.5
3%.0
37.3
.38.2

“GaNNNDWtoNNWEWESEDEN
® 5 6 % 6 % b % 6 & 5 & ® b & 6 @

O W W E UL W =W 0
L]

143,

5th
&%k
%
¥
34,8
%%
37.5
35.3
37.6
37.7
3%.5
37.2
36.6
35.2
*¥

38.¢
*%

Sth |
&%
&%
*%
32.7
33.6
¥
33.8
*%
356.5
36,7
3%.9
33.8
36.5

3%.0
*%

x%

5¢+tn
45.2
43.2
41.6
44,1
45,3
43,3
1.5
83.2
2.9
42.8
1.1
42.5
81.5
80,7
42.6
42.3

50th
40.5
i1.8
42.2
£1.0
3%.3
40.1
4¢.5
48,7
81.2
4.4
46.9
41.2
40.6
41.3
4G.5
8.9

35tk
*¥
s
K
54.7
*i&
59.2
49.5
50. 1
88,0
& ? L ] e
45,4
47,1
87.3
*k
56,2
X

95th
* %
*%
X
7.8
43.5
&k
85,8
%
46.9
43,2
45,2
44,7
45,7
£33
*%

- Max

56. S
56.3
54,5
56.86
5%1.3
54.5
53.8
51.6
49.5
us‘ 8
aa‘g
49.0C
47.86
45.1
48,7
48.9
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HEAD, FACE, AND NECK MEASUREMENTS



(18)

HEAD CIRCUMFERENCE

Subject stands erect, arms hanging at sides. With an automated tape
device, measure the circumference of the head at the level of the
plane passing above glabella (most antericr protrusion of forehead)
and through opisthocranion {most posterior protrusion from glabella
on the back of the head), perpendicular to the mid-sagittal plane.
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85.00 ¢

+ MALES
x FEMALES

82.50

HEAD CIRCUMFERENCE (CM)

42,50
RO % — s T = = 18 18
AGE (YERRS)
HEZAD CIRCUMTZIRENCE {cm)
{¥ales and Fepales)

ige {yrs) N ¥ean S.d. ¥ip Sth 50th S5th Yax
2.6=-3.5 211 43,5 1.7 45,2 46.5 48,5 52,2 53.%
3.5-4,3 2286 50.2 1.4 46.2 47.7 58.1 52.7 34,4
4,3-5,5 262 50.7 1.5 46.6 48.2 5C.7 53.8 55.2
5.5-6.5 218 31.1 1.6 47.1 48.5 51.% 53.7 57.2
6.5~7.5 224 51.5 1.8 7.5 48,7 51.3 53.2 55.5
7.2-8.5 188 52.2 1.8 47.8 4%.5 52.1 54.% 55.8
8.5-9,5 250 52.3 1.8 48,0 4%9.4 52.4 54,5 58,2
$.5-10.5 2uQ 52.8 1.6 48.3 49,8 52.8 53.2 57.2
12.5-11.5 2&¢ 53.2 1.7 48,6 30.3 53.0 558.2 58,2
11.5-12.5 285 53.3 1.7 48.5 50.7 53.3 56.2 59.1
12.5-13.5 311 5,0 1.7 48.1 51.1 53.% 57.0 690.68
13.5-14.5 271 54,5 1.8 50.2 51.7 54.3 57.8 60.7
14.5-15.5 261 54,3 1.8 50.5 52.1 54.8 57.2 60G.7
12.3-16.5 188 55.4 2.1 56,7 52.2 55,4 58.7 64.8
16.5-17.5 22¢ 55.6 1.9 53.6 52.2 55.6 538.5 61.2
17.5-1%.8 - 124 56.0 2.1 51.2 52.7 35.8 3%.1 51.3
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12
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RGE (YEARS).

4

<0

88.00 1

62.50+

WD)

AONIHIIWNIHID QY3H

L3

10
AGE (YEARS)

¥

teo

85,007

AONIYISHWNILID GuaH

42,50+

40.00
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ige (yrs)
z2,8~3.5
3:5‘&:
4.5-5,
5.5-¢6.
605"7.
7.5-8,
8-5'90
$.5-10.
1%.5-11.
11.5-12.
12.5-13.
13.5-14.
1405"‘}5.
15.5~-16.
16.5-17.5
17.5-19.¢

twnn g vy inw,

ige (yrs)
2.0-3,5

13.5-14.5
1‘3.5"}5c5
?5.5'16.5
16.5-17.5
17.5-18.¢

N
114
118
14z
1C8
168

&5
114
124
181
124
184
1E5
131
iC0
1C4

88

¥
S7
ice
120
111
12¢
€3
136
123
13¢
131
157
116
13C
13
116
€6

HEAD CIRCUXFERENCE

Yean
3C.2
5¢.7
5t1.2
51.6
31.¢8
52.6
E2.6
52.5
53.86
3.8
4.3
54.8
55.4
56.5
5€.7
57.2

{¥ales)
SeGe. ¥in
1.6 45,8
1.3 48,5
1.3 48,1
1«8 7.1
1.6 £8.4
1.8 58,4
1.7 48,0
1.4 46,1
1.3 5C.4
1.7 58,7
1.7 49,9
1.9 5G. 4
1.7 51.7
1.9 51.5
1.7 51.2
1.6 53.5

HEAD CIRCUMFEIRENCE

¥Mean
48.7
4.7
5C.2
5¢.5
51.1
51.8
52.C
52.7
52.8
53.1
3.7
S4.0
SQOB
8.2
54,6
54.3

{Fezales)

S.8. Min
1.5 85,2
1.4 46.2
1.5 46,56
1.4 48.0
1.8 47.5
1.6 57.8
1.6 48,5
1.7 38.8
1.9 348.6
1.8 48.5
1.8 48,1
1.5 5¢.2
1.8 5.5
1.6 5¢.7
1.€ 84,56
Ta4 51.2

147.

{cm)

5tk
47.7
48.7
48.6
48,7
£8.9
£38.9
u907
53.5
51,1
51.1
S1.8
51.98
52.4
52.6
53.5
54.5

{cz)

5th
46.4
47.3
£7.5
48.4
Lg.6
3,
48,3
45.4
49.8
5G.4
56.7
51.5
51.7
52.G
51.8

- 5%1.¢

5Gta
50,0
53.4
55,9
51.7
5%1.9
52.53
52.8
52.8
53.4
53.%
S4%.2
54,7
55.4
56,6
55.7
57.1

50th
48.7
45,5
55.2
50,4
51.9
51.7
52.0
52.6
52.8
53.1
53.6
53.8
54,1
54,1
54.5
54,3

35¢h
52.7
52.3
53.8
53.3
5%.5
54.3
54.%2
55‘1
55.¢9
58.5
57.3
58.8
57.9
5%.5
59.3
53.4

95th
51.1
5?.9
52.3
Sz‘g
53.5
54.1
54.3
55.4%
56.2
85.%6
6.3
56.%5
57.7
56.8
57.3
56.5%

¢ * & » s 8 o o+ o s f)
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51.3

#ax
51.7
53.1
54.3
53.8
5%, 8
536.2
55.5
537.2
58.2
57.0

elg
537.8

£¢.5

57.7
€2.2
58.2
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HEAD BREADTH

Subject sits erect with head oriented in the Frankfort Plane, arms
hanging at sides. With the paddle blades of an automated sliding
caliper, measure the maximum breadth of the heed above and behind
the ears.
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18.00 7

17.00+

18,00+

15,004

1%.004

HERD BREADTH (CW)

° MALES

+

10.00+
2

age (yrs)

2.0-3.5
3.5-4.5
§,5-3,53
503'0»
6.5-7.
7.5-8.
8.5-3.,
S.5-10
10.5-11.
11.5-12.5
1205"13 2
|J.5 114.3
14,5~15.5

) ]lUlU]U’)UlU’iU!U

N
210
225
287
219
222
1¢¢
248
247
277
283
3G8
270
2€¢
154
221

(2L

HEAD BREAITE (cm)
{¥a2les and Fexales)

Mean

13.
13.
13.

4
=
8

13. 9

14,
«2
.2
14.
1“'
.6
5.
184.
14,
15’
15.

14
14

14

1

4
5

5
g
3
1
1

15.2

AGE (YERRS)

e & o »

QDA ODOANDONDOO
;ORI LT

@ © B © 6 & 9 e o ¢

i

52th
13.4
13.9%6
13'7
?3'9
14.0
14.1
14,2
1443
14.4
14,5
4.7
16.3
14,8
5.0
1.0
15.1

18

35th
14.4
14%.5
14.7
14.8
15.2
14,3
15.1
15.1
15.4
15.3
15.5
15.7
15.8
18.2
15.8
18.3

18

dAax

15.0
17.9
15.96
15,9
15.7
5.2
15.8
15.8
16.6
15.0
16.3
18.6
16.2
i7.1
18.7
17.2
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12

1

AGE (YERRS)

i
T

40

18.00 ¢

(W) HLOW3YE Qu3H

12.00+ «

FEMALES

x

18.00 1

17.00+

(W3 HLOU3H8 QUaH

2,00+

11.004

2

10.00
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N

(V2 V3]
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[Py
E V]

L3

LS

Py
[#Y

1&.5"'15.5
15.5-16.53
16.5-17.5
17.5-1%.§

©
| IEPSN
o & B

[SARV IRV IRVIRVI RV RV NVIR)]

[]

BN RVING R NS R N e
i
M OO ok

[}
.

[ |
« s e

QO ~Jd ch L 42 W N

it |
.

e

13.5-134.5
14,5-15.5
15.5-16.5
16.5-17.5

17;5"}9:? -

vl

At

¥
113
116
139
1Cs
s
€7
114
123
141
124
183
124
13C
ce
ita
g8

¢7
1CS
118
111
118

€3
134
124
136
12%
155
116
136

117
€7

HEAD BREADTH (cam)

Mean
13.6
13.8
14. ¢
14,1
14.2
14,3
14,3
4.5
14,58
14.7
14,8
14.8
15,1
5.3
15. 4
15.4%

HEAD BREADTH (cm)

Mean
13.2
13.6
13.7
13. 8
14,0
4.0
18,2
8.2
1“"’ “"
14.4
14.6
14,7
14.7
14.8
14,8
13,5

{¥ales)
S.d. ¥in
0.6 12.0
C.E 12.8
£.5 13.0
G.5 12.8
£.3 13.%
£.5 13.2
G.5 13.2
G.4 13.8
.3 13.3
£.5 13.3
.5 13.4
$.5 13.3
G.6 13.3
0.6 13.8
.5 14.3
G.6 18,1

{Females)

S.d.

.

[N RV NGRONEGEC R RS I - W R RN

9

QA OMOOOOOD OO

¢ & & o°o o & p ¥ 4 b 2 s e @

Min
11.9
12.4
12.5
12.7
12.7
13.1
13.0
12.7

13.2

13.3
13.5
13.2
13.1
13.3
13.6
13.86
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S5tk
12.7
13.C
13.2
13.3
13. 2
13.7
13.3
13.7
13.8
13.8
13.8
13. 2
1“’6
14. 4
14.5
14.5

Sth
12.5
12.8
12.8
13.0C
15.2
13.3
13. 1
13.4
13.5
13.86
13.8
13.9
13.8
13.8
14,90
13.9

50th

.13.5

13.7
13.9
16.0
14,1
14.2
4.2
16,4
14,5
15,6
8.7
14.9
15.1
15,2
15.3
?S‘a

Gth
13.2
13.5
13.6
13.8
13.9
14.5
14,1
14,2
14.3
14.4
14.6
14.6
18,6
14,8
14.7
14.8

95th

14.7
14.7
14,7
14.9
14.9
15.2
15.1

15.1 .

?50“"
15.5
15.6
15.7
15.8
16.2
16.3
16.4

25th
13.8
14.4
14.5
14. 4%
15.5
14.7
15.0
15.1
15.3
15.1
15.3
15.5
15.5
15.7
15.%
15,7

¥ax
15.%
17.9
15.8
15. 9
15.3
16.2
15.8
15, 8
16.6
16. 0
16.3
16. 6
16.2
17.1
16.7
16.5

Max
14,2
15.5
15.3
15.¢C
15.7
15.2
15‘5
13.6
15.9%
15. 9
16.1
16.2
16.1
1%.8
15.8
17.2
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HEAD LENGTH

Subject stands erect with head oriented in the Frankfort Plane. With
the paddle blades of an automated anthropometer or siiding caliper,
measure the distance from the glabella (most anterior protrusion of
the forehead) to opisthocranion (most posterior point from glabella
on the back of the head).
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22.00 1

MOLES .
» FEMALES .
21.00+ . x P
® - '4 '#o xb * “o'&: ”aq: -
20,00+ . - “» R T oSty
¥

~ 18.00+

g

- 18.00+

Ty

%

- 17.004

2

&

T 18.00+4

15.00+ ¥
14,00+
13.00 5 o : + } + 3 $ + + + 4 3 + :
2 4 g 8 10 12 1 18 18
AGE (YERRS)
AFAD I1IENGTH ({cm)
{ales and Females)

Age ({yrs) N %ean s.d,. ¥in 5th 50tk 95tk Max
2.0=3.5 67 17.5 C.7 15.8 16.1 117.4 18B.4 15.8
3.5~4.5 75 17.9 C.8 16.4 16.8 17.9 18.% 19.7
§,5-5.5 1 18.1 0.8 15.2 16.6 18.1 1%.2 18.9
5.5=6.3 86 18.2 C.7 16.6 16,7 18.1 19.0 20.8
6.5-7.5 £7 18.2 0.7 16.2 17.8 18.1 18.3 24,3
7.5=8.5 €7 18.6 {.5 17.7 17.8 18.4 19.6 19.9
g8.5-39.5 SG 18.6 (.7 16.0 17.2 18.6 19.4 20.1

$.5-10.5 82 18.6 0.6 7.4 17.6 18.5 18.8% 20.9%

18.5-11.5 g4 18.6 C.6 17.2 17.5 18.6 1%.7 23.8
11.5-12.5 gs 18.8 0.7 16,8 17.4 18.8 18.7 16.°9
12.5=-13.5  1¢7 18.9 (.7 15.7 17.7 18.8 20.0 28.7
13.5-14,53 89 1.1 0.7 7.7 18.C 19.1 20.3 20.7
14.5-15, 2 €0 1%.2 0.7 17.7 18.0 19%.2 28.1 20.58
15.5-16.5 78 9.2 €.8 17.3 18.1 13.3 20.&¢ 21.0
16.5-17.5 €7 12.2 C.8 16.9 17.7 148.1. 28.32 20,
17.5-18.¢C 62 19.3 1.0 7.4 17.6 1%.4 28.8 21.8
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(21)

BIZYGOMATIC BREADTH

Subject sits erect with head oriented in the Frankfort Plane. With
the paddle blades of an automated sliding caliper, measure the
maximum horizontal breadth of the face between the zygomatic
arches.
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18.00+

+ MALES
= FEMALES
15.00+
~ 14.00+
p- 4
=
Z 13.001
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2 12,004
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8.00 } + + .2 + 4 i 3 + i % # + + ¥ 4
2 L € 8 i 2 L3 18 i8
AGE (YEARS)
BIZYGCHATIC BREZDTE (cm)
{4ales and Females)
2ge (yrs) N Mean s.d. Bin 5th 350th 95tk ¥ax
2.0-3.5 77 16.8 0.5 9.8 %.% 10.7 11.7 12.0
3.5-4,5 71 11.2 G.86 9.5 16.2 11.7 12.1 12.8
4.5-5.3 94 11.3 0.8 9.5 10.8 11.2 12.% 13.3
5'5_605 £2 11.86 G.6 1003 10.4 11.5 12.3 12. 86
€.5-7.5 €3 11.39 0.6 1.0 16.9 11.9 12.8 13.3
7.5=8.5 £¢ 11.8 C.5 16.9 11.9 11.8 12.% 13.9
8.5-9.5 73 12.1 0.5 0.8 11.1 12.0 12.3 13.4
$.5-10.5 g2 12.2 0.5 T7.1 11.3 12.1 13.0 13.8
10.5-11.5 a8 12.4 0.6 0.9 11.3 12.4 13.3 1%.5
11.5-12.5 1 12.6 Q.6 11.2 11.7 12.4 13.86 14.¢0
12,5-13.5 187 2.7 0.6 11.4 11.8 12.7 13,7 14.2
13.5'1“.5 98 13.0 0.6 1105 2;-8 1300 13.8 1“93
14.5-15,.5 a5 13.1 0.5 11.6 12.3 13.0 14.0 14.5
%505'16'5 56 ’30“ 006 12.2 120“ 1303 13.3 ?503
16,5-17.5 80 13.4 0.8 117 12.4 13.3 14,3 14.8
17.5-19.0 .“5 ?3.6 OOG 12.3 ?2.‘& 1306 ?"4.5 13'7
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ige (yrs)

2.t=-3.5
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5.5'6‘5
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1“;5"15:5
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16.5=-17.5
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b
44
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3¢
36
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=
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&g
46
4
s¢
31
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27

L€
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Mean
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11.3
11. 3
11.7
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11. ¢
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12.3
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12.7
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13.3
13.5
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¥ean
1C¢. 8
11.2
11.3
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12. 1
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Bin
S.%

3.5
10.6

e

10.3
1C.9
1C.9
10.8
11.1
10.9
11.2
11.5
11.8
11.8
12.2
11.7
12.3

{cm)

5th
2.3
10.1
1C. 4
10. 4

10. 3

11.1
11.2
11.4
11.7
11.9
11.7
12.3
12. 4
12. 1
12.8

{cm}

Stk
8.9
18.3
10.1
16 4
11. 0
1C. S
11.2
111
1. 2
11.6
11.7
11. 8
12. 2
12.2

12.2
e

50t
10.8
11.2
11.2
117
12.1
11.7
12.98
12.2
12. 4
12.5
12.5
13.0
13,2
13.4
13.¢
13.8

50t

10.86
M.C
11.1
11.4
1.7
11,

12.0
12.1
12.3
12.3
12.7
12.9
12.8
13.0
13.1
13.0

35th

11.7
12.1
12.8
12.3
12.7
12.3
12.9
13.1
13.3
13.5
13.7
13.7
4.1
14.5
14.5
14.6

S5th
11.8
11.9
12.4
12]“
12.8
12.5
12.9
12.8
13.3
13.6
13.6
4.1
13.8
13.8

13.8
%

Max
11.8
12.3
13.3
12.6
13.3
13.9
13.1
13.8
4.4
14.0
14,2
14.0
14.5
15. 3
14.38

1.7

Max

12.C -

12.6
72+ 5
12.6
13.3
13.0
13.4
13.1
13.6
13.7
14,0
14,2
1%.1
14.0
14.2
4.8
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FRONTAL BREADTH

Subject sits erect with head oriented in the Frankfort Plane.
With the pointed blades of an automated siiding caliper, measure
the horizontal distances across the Tateral bony ends of the
brow ridges.
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LOWER FACE HEIGHT

Subject sits erect with head oriented in the Frankfort Plane,
with jaws closed. With the pointed blades of an automated
s1iding caliper, measure the verticai distance of the lower face
from menton to sellion. .

164.



(23)

15.00r + MALES
x FEMALES
14,00+
N
: *
13.00+ - *
2 s W e
= * 2 2%,
[ 6 RO “. :o g
-  i2.00+ . i" e =¥"l. ;’ :3:0 ]
o . v o gl R
g P ”:‘::5’\:‘ MY Zo* «? R
- 11,00+ ’$‘ (8 s % xof‘ x
% - 50 ?I&.x *2Z x 5% ) 3;:{ ’; ’!
Wl EE hd ﬁ } f xo" +* :5: F's
O 10,007 * Fx g xe M E & A w X Ry
¥ ‘. & % '«
< Ry £ h 3 ., o+ ® * x
. 3:;0{ + 25 %x %. & Fp 4 .§:l‘ RIE 4 x
- '} v, .5 ." '. ‘0‘
5 8.00+ : - i“tf 4% % "i“if% LA *
% ?o-z‘:t & 2: T &y x * *
3 F X ® .
3 - 2% %3
bo \2& r 24 .M x
8000“;:: » fg“ N
gy XXy X %
+*
7.004 X
A T ) ) 10 12 1 18 18

LC¥ER FACE HEIGHT (c=)
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ige (yrs) N Mean s.d. ¥Min 5th 50tk 95th Kax
2.0-3.5 78 8.1 .0.5 6.9 7.3 8.1 8.9 8.2
305"‘;05 70 805 005 7'5 7.7 8.5 9.2 18:0
4.5-5'5 93 8.7 0-5 7-5 7:9 8;6 9'6 9.8
5.5=6.5 €2 8.9 0.5 7.7 8.0 8.3 9.6 10.1
6.5-7.5 63 S.2 0.6 B.1 8.3 3.1 10.2 10.%
7.5-8.5 60 5.3 0.5 8.4 8.4 9.3 10.1 10.4
8.5=9.5 7% 3.7 0.6 8.1 8.7 9.6 10.8 11.53
9.5-10.5 g3 g.8 0.5 8.7 9.0 $.7 10.7 11.2
10.5-11.5 $9 16,1 0.8 8.5 .0 10.80 11. 11. &
11.5-12.5 94 0.2 0.8 9.0 9.3 10.71 11.1 11.5
12,5-13.53 167 16.5 £.86 9.1 %.5 10.4 11.6 12.1
13.5-14.5 S8 10.8 0.6 8.5 S.8 10.8 11.8 12.2
14.5-15.5 85 0.9 ¢.7 8.5 3.8 10.9 12.1 12.8
15.5~16.5 56 11.2 Q.6 9.6 9.9 11.2 12.0 12.2
16.5-17.5 80 11.0 0.7 9.2 10.0 11.8 12.2 12.%6
17.5~1%.0 - &7 1.8 G.9 9.7 8.8 11.3 12.8 13.8
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1IOWER FACE HEIGHT (cm)
{¥ales)
3ge (yrs) N ¥ean s.d. ¥iz  5th 55th 95th  ¥ax
2.0-3.5 44 8.2 ¢€.5 7.3 7.4 8.2 5.1 9.2
3.5-4,5 36 8.5 ¢.= 7.5 7.6 8.5 9.1 2.3
4.5-5,5 sC 8.8 4.5 7.9 8,8 8,7 5.5 $.7
5.5-6.5 26 9.6 G.5 8.1 8.1 9.3 3.8 3.8
£.5-7.5 ¢ 9.3 ¢.%2 €.3 8.5 8.2 13.2 J.4
7,5-8.5 3¢ 9.3 ¢.5 8ok 8.4 3.2 10.0 0.3
8.5-9.5 3% 5.8 ¢.¢ 8.7 8.7 3.7 1¢.7 11.5
6,5-10.5 &7 5.9 .5 S.1 8.2 .8 10.3 11.2
16.5-11.5 52 1.1 €.6 8.5 8.7 1.1 11.2 11.38
11.5-12.8 46 16.2 ¢€.5 5.2 9.3 12.1 12.9 11.3
12.5-13.5 46 1.5 0.6 S. 4 8.5 15.4 11.8 12.1%
13.5-%4.5 5% 11.0 ¢.6 8.5 9.7 11.0 11.% 12.2
14,5-15,.5 s 11.1 0.7 8.7 10.& 11.0 12.3 12.8
15.5-16.5 31 11.4 0.5 2.9 10.1 11.4 12.2 12.2
18.5=-17.5 38 11.4 G.¢ 1.2 30.3 131.3 12.3 12.56
17.53-18,3 27 11.8 0.7 16.8 1.8 11.8 13.1 13.6

LOWER FACE HEIGHT (cm)

{Females)

ige (yrs} N Mean s.d,. ¥in 5th 30th 95th %ax
2.3-3,8 32 8.5 C.u €.9 7.C 8.8 8.7 8.8
3.5-4,53 34 8.6 $.5 7.7 7.7 845 9.4 10.°0
£,5-5,3 43 B.6 £.58 7.5 7.6 8.5 3.6 .8
5.5-58.5 38 8.8 0.5 7.7 8.3 8.9 g.6 10,1
6.5-7.5 33 9.2 (.6 8.1 8.2 .t 10.1 10.3
7.5=8.5 3¢ 8.3 (.3 €.5 8.5 8.4 10,1 12.4
8 5-9.5 40 8.5 .5 8.1 8.5 8.5 18.4 11.8
§.5-10.5 46 3.7 0.6 8.7 8.8 9.6 15,6 11.2
1{,.3‘%1 5 37 1601 3.6 808 9.1 9.9 110‘3 11.!‘
11.5-12.5 48 10.2 0.7 S.0 3.1 0.7 11.2 11.5
12.5-13.5 €1 0.5 C.86 S.1 9.5 16.4 11.% 11.8
13.5-14.5 &y 1.7 ©€.5 S.8 3.8 1¢.5 11.5 11.8
14,5-15.5 45 5.7 0.6 2.5 8.6 0.6 11.6 12.1
15.5-16.3 z5 16.8 $.$6 .98 3.6 10.3 11.8 1Z.90
16.5-17.5 &2 10.7 4.6 8,2 $.5 1.8 11.4 12.5
17.5-13.% . 2¢ 16.7 0.6 9.7 *% 12.5 *x% 11.7
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FACE HEIGHT

Subject sits erect with head oriented in the Frankfort Plane with
jaws closed. With the pointed blades of an automated sliding
caliper, measure the vertical distance of the face from menton

to crinion.

168.




69l

g Ll Lo - 0°sl-C L
9 Lt 02 S*iL-c31
L°LL 95 c°9i-5°gl
gLl 8 gTei-c*ni
E°LL 96 S hl-G°EL
oLl Lot StEi-g°ClL
L9 26 S°CL-6"L1
c*ot £& S il=6°CL
A1 €6 S 0t-5"6
5°St 6L $*6-5°8

T°0Z 9°'sL 8°LEF 9°si £°Gi
g9°6L Z°6L GS°LL 8°SL 6&°gl
581 €°s6i 8°LL T°g%L 8°Si
g€°6L L°sl 2°Li g°St L°ni
$°6L L°BF T°LL &°5L Z°gl
£°8L %*81 6°%L €£°Si 8°4i
g°8t £€°8F 9°%t £°ci s&°ul
g*gL 0°8t S°9L s&°wl L°%i
08t L°Li L°3L i1°8t s°nl
0°6L <€°LL 8°GSL O°nl 8°EL

@ & o o o 9

»

L]

°

GO NOPARNOPARNRODNON
L 3

OO QOO T OOAOO™O™ ™

£€°8f 8°9F L°&L ¢°giL ¢g°gt * g°GL 03 g~ ¢t
geLyL O0°%LL &€°SL O0°%t L°Ed ° g$*clL €9 E°L-C"9
L*8L &°9f 1°SL €£°gL O°tl ° }°Ci 1] g°e~-5°S
€Ll b°9F ¢€°#i L°gL 8°ci * [ 3 £5 C°E=G°%
89y £°%1L 9°*wL L°EL 6&°Ci ¢ L°ht Lt L S*H=-5°¢
1°9L &°ciL Z°nb 9°T%L 8°Ll * Z°nt SL C*E~-0°C
Xe§  ¥366 ¥YI0E YIS UTIR 'S UuU®RR X (s2£} eby
(seTREag pUR SaTeH)
{w2) IRSIZR EZD¥a
(S¥H3L) 39H
.81 8t 18 21 o1 8 8 % 2
L oot ¥ : + + ; + ¢ + + 4 : 4 : 3 00°01
‘40023
e
* £ " W«§M’.~ouu¥ﬂ0q&”
x * + N =° ° vxx Manm 0J..~wmﬂu&“« fm.gowﬂ
x s * - XX - X =9
. . Lt eee e ias bl Wﬂuwmnm«w.

‘
o oot‘ unu 0
.\m ou uﬂ
- Sy v, $ok * e ’m? P mT 9
Y x ez * %o % uomu‘ A 4 x ¥ .vaur
= oz Pt + x wom BF, G¥ex s e, X ¢ L2
Xy x > Py $et * e il VA be
nsmno g axall 2% &t »oSE* o IS

g
@
(WJ) 1H9I3H 3044

%7 *

P M Z %0 P 0¢vvn¥oﬂ “010 Lﬁh qﬁ-ﬂ “ % ®

* g o % IF - ﬁ ¥ T 5 & ® * =
x ¥y fiey e mﬁv ¥ tuotatn uﬂﬂn & * x x
* ano&.now .-oiﬂ’o #4“” W T xeex #on * . Tonter
*x e il R g *

R Q-QYQWO".va x e %, ma X v o
v be ot 2 R | - .

LT L
R -
-, .
e +00°02
N
l‘SONN

{v2)



(24)

* * . .
Ll WL ‘. iy
* P ‘
vede o '8
o * 4
3 /o’#
oﬁvﬂ ¥ oo
® ¢
mtﬁ ¢ +4
® % * *
e s.r“.ms.. T
L4 * 000)0‘ > 00
v ¥ae
*, Fe R
e L -
o & (04 .v.o *
et
¥ AR T +
QA“ * %, *
134 uoo ooloo Y o~
00 0?00 o5 % Te
o
N ISR
., %‘&h Yo o . 4.
*
. ety AR
* . ‘Q‘o”\ ...m
o iﬁ’on ”‘0&
. mt e °
P 3% Ly I
e a of&l *
g *® - * *
Y
[ » * + %
v * [y
. oomﬂvo MR
M S b4 <.
00 * ” L3 *
°
LAY AL L
*3 0.“ w T A
Y *
009000 ‘“ 2 % +
AW .
¢ L4 SO MW
 ARALEN
¢ »009 0004 ¢ E 3
.
Quw.w d#o
' “3« o%.- ? %oh 1
L 4
\ . \ s %0 .5° R o
$ + 4 % + «
8 8 8 8 8 8
3 3 3 = of ]
8 b “° & ] <

22.00 7

(WD) LHII3H 3384

H N H

i
vrz: "
® -Ilg 8! !8

"
x .r.mr a!n: " e,

P
T

22000"

20.09"

16.00+
18.00 ¢

(WJ) LHII3H 3044

12.00¢

170.



Age (yrs)

2.0-3,%
3.5-4,5
§.5=5.5
E.3-6.5
£.5-7.5
7.5~8.5
8.5-38.5
$.5-13.5
10.5-11.5
11.5-12.5
12.5-13.5
13.3-14.5
14,5-15.5
15.5-16.53
16.5-17.5
17.5-18.¢

b2

Q0 w3 O LT 52 L POD

° L L] - v .

e}

munmuumtnman n

w
‘f‘\

ML o
]
(D A0 00 ~d OV UY 45 kg

O

°

W

]

LS

<

» B3 3 8 e ¢ B

g
4
L
6
i
-
-t
Ut

11.5-12.5
12.5-13.5
13.5-14.5
T4,5-15.5
153.5-16,.5
16.5-17.5

17.5-1%.0 -

A4

45

FACE HEIGHT (cm)

{¥ales)
¥ean sS.d. Min Sth
14,4 .8 11.8 12.5
4.6 (.9 12.5 12.9
14.8 G.9S 13.0 13.1
15.3 $.8 13.2 13.4
18.6 $.¢ 13.7 14.¢C
15.7 £.9 13.8 14,0
6.8 1.1 4.1 14,1
16.2 (.8 14.8 15.0
16.4 0.8 14.1 14.9
16.86 0.9 14.2 15.0
16.9 (.9 14.8 15,2
17.4 1.¢ 15.2 15.4
17.5 1.1 15.9 15.4
18.¢ 4.8 16.4 16.5
18.0 §.8 16.4 16.8
18.3 1.1 15.7 15.1

FACE HEIGHT (cm)

{Fenales)

Mean s.d. ¥in 5th
13.9 C.8 12.4 12.5
14.8 ¢.¢ 12.7 13.1
4.6 1.1 12.6 12.8
14.8 C.9 13.0 13.2
15.6 ¢.% 4.7 148, 1%
1.6 0.¢ 13.5 13.5
15.8 1.1 13.4% 13.8
16.3 0.7 14.6 15.90
16.0 1.¢ 14.53 135.¢
16.8 0.9 18,3 15.4
17.0 C.S 18.1 15.5
17.7 C.°S 15.6 15.6
17. 1 1.1 148,71 14.%2
17.5 1.¢ 15.8 15.8
17.3 C.%¢ 15.5 15.5
17.1 1.6 15.3 *%

171.

5¢¢
16,3
14.5
14.6
15.3
15. 4
5.8
15.8
16.1
16.3
16.5
16.9
1703
17'“
17‘9
17.7
18.2

53¢tk
13.9
14.6
143
14.7
153. 6
15.86
15.7
16.1
16.6
16.56
16.9
17.2
16.9
17.3
17.2
17.2

35th’

15,4
15.7
16,1
16,4
16.9
16.3
17.7
17.6
17.8
18.0
18.4
18,7
19.4
19.2
19.3
19.8

$5th
15.2
16.7
186.1
16. 4
17.9
16.8
17.4
17.4
18.3
18.4
18.4
18.7
18,38
19.3
18.%
£33

Max
16, 1
16. 1
16.3
16.56
17.3
18.3
19.0
17.9
8.2
18.6
i8.2
19.6
1%.8%
18. 4
18,6
20.2

Max
15. 6
16, 2
17.5
16.7
17. 86
17.3
17.8
18.C
18.6
18.8
18.7
19.2
1. 4
19.

19.3
18. 4

(24)



(25)

HEAD HEIGHT

Subject sits erect with head oriented in the Frankfort Plane with
Jaws closed. With the pointed blades of an automated anthropo-
meter, measure the height of the head perpendicular to the Frank-
fort Plane from menton to vertex.

(@
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ACGE (YERRS)
HEAD HEIGHT ({cn)
{ales and Females}

Age (yrs) N Eean s.d. ¥in 5tk 50th 95th Max
2,0-3,5 73 17.3 1.8 14,8 15.7 17.3 19.80 1S8.7
305'“.5 70 17'9 eog 15.2 1605 17a7 }9.3 '20.&
#,5=5,5 g3 17.%8 0.8 16.84 6.6 17.8 15%5.0 20.2
5.5«6.5 §2 18.4 1.0 15.%9 16.5 18.% 19.7 21.2
6.5=7.5 £3 18.7 1.0 15.9 17.1 18.7 1%8.% 21.%
7.5-8.5 60 18'8 100 16‘2 1702 18.9 20;5 21.3
8.5-9.5 79 19.0 €.9 6.3 17,5 1%.0 20.8 21.3

8.5-10.5 91 19.5 8.9 17.0 18.0 18.5 21.0 21.9

10.5~-11.5 S8 1%.9 1.¢C 18.0 18.4 19.8 21.8 22.9
11.5~-12.32 83 20.0 1.0 17.8 18.84 1%.9 21.7 2Z.

12.5-13.5 147 20.3 1.0 17.5 18.3 20.2 22.80 22.7
13.5-14.5 g9 2.6 1.0 i7.6 1%.1 20. 22.3 23.

14.5-15.5 g5 2.8 1.2 18.2 19.1 20.7 22.8 24.¢
15.5-16.5 55 21.3 1.2 18.9 19.4 21.2 23.0 23.86
16.5-17.3 80 21.2 1.1 19%9.0 18.2 21.0 23.0 23.8
17.5-19.0 . &5 21.4 1.8 18.6 18.0 21.3 23.7 2%.&
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15.5-16.5
16.5-17.5
17.5-1%8.3

u7

BEXAD HEIGHT (cm)

{Males)
¥ean S.4. Min 5tk
17.€6 1.1 14,8 16.4
18.17 1.C 16.2 15.5
18.1 0.7 16.48 15.6
18.7 1.0 16.86 16.7
1B.5 1.1 12.8 16.6
8.1 1.0 17.3 17.3
19,3 0.9 17.6 17.7
1%.86 2.8 17.% 18.1%
20,1 t1.C 18.% 18.86
20.2 (.8 18.8 1%.0
20.4 1.1 18.2 18.3
2C.8 1.1 18.8 19.1
21.3 1.2 18.3 185.4
21,9 1.1 19.8 132.8
21.8 0.9 1%.4 19.8
22.7 1.2 1%.2 18.6

HEAD HEIGHT {(cm)

{Females)

¥Mean s,d. Min 3+h
17.5 G.8 15.5 15,8
17.7 C.7 1€6.3 16.4
17.7 C.7 16.8 16.5
18.1 €.8S 18.9 16.1
18.6 (.8 16.9 17.¢C
18.6 1.C 16.2 16.5
18.8 0,9 16.% 17.2
19.5 1.0 17.2 17.5
1¢.8 1.¢ 18.C0 18.1
19.8 1.1 17.8 17.9
20.2 1.C 17.5 18.2
26.3 d.8 17.6 18.5
26,3 G.% 18.2 18.8
28,9 ©C.°9 18.2% 19.30
28.% G.S 19.9 1%.1
28.3 ©C.¢ 18,8 *%

175.

5Cth
17.%
17.9
18. 1
18.5
18.8
19.1
15,1
19. 4
18.3
19.9
29,3
2G.7
21.1
22.¢
21.5
21.9

5Cth
16.8
17.6
17.7
18.2
18.6
18.8
18.3
3.5
18.7
19.8
231
28,2
28,2
20'&
2G5
2;}0?

95¢th

19. 1
19.4
19.1
25"
28.7
21.5
21.5
2¢.3
22,0
21.56
22,3
22.5
23.3
23,2
23.2
24,7

95th
18.2
13.8
18.9
18.2
19.5
1.6
23'1
21.9
2%.4
21.6
21.7
21.8
21.8
22. 1%

22.0
*%

¥Xax
15.7
20. 4
28,2
21.2
271.4
27.3
21.3
2%.8
22.9
22. 5
22.7
23.0

Lf"a
23.56
23.4
24,4

gax
18.56
18,9
19.1
1‘9.3
1%.9
20.1
20.8
21.5
22.1
22.3
22.3
22.3
22.7
22.3
22.89
21.7
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TRAGION TO BACK OF HEAD

Subject sits erect with head oriented in the Frankfort Plane. With
the pointed blades of an automated sliding caliper, measure the hori-
zontal distance from tragion to opisthocranion {most posterior point
from glabella on the back of head).
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AGE (YEARS)
TRAGION TC BACEK OF HEAD {cm)
{Males and Females)

Age {yrs) B Nean s.d. Min 5¢+h 50tk 95th ¥ax
2.0-3.8 76 s.2 1.0 6.2 7.6 8.2 10.8 11.48
3.5"’&;5 71 8.9 100 605 7-1 8.8 1&95 }1.3
4,5-5.5 S3 3.6 0.9 7.0 Te6 8.9 10.%4 11.4
S.5=6.5 62 9.8 0.9 6.3 7.3 S.0 10.3 11.0
6.5-705 63 9.3 009 7.3 ?;5 903 10.5 1}.8
7.5‘8;5 59 903 008 7.1 707 9.2 30.5 11.0
8-5-905. 79 902 0'9 697 709 9!2 ‘;ots 33'1

9.5-?905 92 903 018 ?‘7 7,9 9.3 1006 1206

10.5-11.5 g7 9.3 0.9 8.9 7.8 9.3 106.7 12.4
31;5“;205 93 9-2 1'.0 701 7.5 9-1 }006 i2-7
12.5-13.5 1067 9.3 0.8 6.1 7.7 9.4 10.4 10.8
13.5"1“.5 S8 8.2 9-9 .1 7.& 2.2 100& 12.6
1&.5‘15.5 S4 903 ch 7'5 8.8 903 18.7 11.8
15.5-16.5 56 5.3 0.9 7.8 7.9 9.0 11.1 11.4
18.5-17.5 8¢ ¢.7 0.8 8.1 8.3 S.6 11,3 12.8
’7.5-%900 . -uﬁ 9-6 0.8 8.2 8»3 9.5 31.1 1‘;.6
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TRAGION T0 TOP OF HEAD

Subject sits erect with head oriented in the Frankfort Plane.
With the pointed blades of an automated sliding caliper, measure
the vertical distance from tragion to vertex. )
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RGE (YERRS)
TRAGION TC TOP OF HEAD {cm)
{%ales and Fesmales)
age {yrs) .1 Mean s.d. ¥in S¢h 50tk 93th ¥ax
200"‘3.5 1‘!1& Do? 9‘9 10;2 1?-1 12.8 1300
3.5"“.5 70’ 11.7 016 10.3 10.5 1106 12‘7 1300
3.5'5.5 93 11-6 018 9.6 19.3 11-5 12.9 13.6
5.5=6.5 82 11.6 0.8 9,9 10.2 11.8 12.% 13.4
8.5-7.5 63 11.9 0.8 10.3 10.5 11.8 12.9 15.0
To3~8.5 59 11.7 0.9 8,2 10.2 11.7 13.1 13.89
8:5-9.5 76 1109 0.8 10.? 10.6 1?07 13‘1 1“.7
2.5~10.5 g1 12.1 C.8 10.1 10.7 12.0 13.6 14.3
19:5'11.5 g? ’202 0.9 9.3 10.7 }2.2 13-6 15&2
1105-12’5 9“ 12.? 0-9 900 10.3 1202 ?3.3 1307
12.5-13.5 107 12.2 0.7 0.4 10.9 12.2 13.3 14.¢0
13.5-14,53 98 12.3 0.7 10.2 11.1 12.2 13.5 14.1
1“.5'15.5 95 1205 008 909 110? 12.3 13¢7 15-9
15.5-16.5 56 12.3 1.0 S 9.5 11.0 12.5 13.9 14.9
16.5-17.5 86 12.6 £.9 10.2 11.3 12.4 14,0 15.2
17.5‘19.0 “7 ‘;207 6.9 11.0 11.2 12; 1&02 ?‘303
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Age {yrs)

1615-?7c5
17.5-19.0

age (yrs)
2.1.;"‘304

T rTt

J

A
OO U B W
UJte &« o » o

'

lU"U’iU"U‘YU'UI
o ]
—-\D\Dm\lﬂ\lﬁk

0.
11.5-12.5
12.5-13.5
13.5-14,5
14.5-15.5
12.5-16.5
1€.5-17.2

1]
i
Py

.
®
EY
*
-
-
-
.

17.5-18.6 -

TRAGIOR
N Mean
53 11.5
36 11.7
8¢ 11.7
28 11.8
30 12.1
3G 11.9
38 12.1
47 12. 3
52 12.5
45 12.6
4% 12.4
55 12.4
50 12.9
31 12.8
38 12.8
27 13.1

TRAGIOHN
N Mean
3z 11.2
34 11.6
L3 11.5
36 11.5
33 11.6
29 11.%
38 11.7
44 12.C
85 11.8
48 11.7
€1 12.¢
44 12.1
L5 12.6
3 12.C
42 12.4
20 12.2

(Males)
s.4d. ¥in
0.8 1€.3
0.7 0.3
g.8 10.4
0.7 10.6
1.0 10.3
0.9 10.1
¢.8 10.6
5.9 10.6
0.8 16.7
0.6 10. %
.7 16.7
.8 10.7
0.8 1.2
0.8 11.0
0.8 11.6
0.8 11.0

{Females)

S.4d. Hin
0. 9.8
2.6 10.4
0.7 9.6
¢.8 2,9
C.¢ 0.3
.8 9.2
0.8 10.1
£.8 12.1
£.8 5.3
0.9 2.0
8.7 10. 4
.7 18.2
0.6 9.9
1.0 8.5
0.8 6.2
0.6 11.2

183.

70 TOP OF HEAD {cm)

5th
10.4
10. 6
10. 4
?Q.é
10,8
10. 2
16. 6
10.8
11.¢
11.8
11.¢C
1.0
11.5
111
11‘6
11.2

TC TOP OF HEAD (cm)

5th
6. ¢
1C.5
10.¢C
16.¢
10. 4

9.6‘

10.5
16.3
0.5
1C.1
6.8
1.8

10"7
9.8

142
*%

58th
11.2
11.5
11’6
11.8
12.1
11.9
12.0
12.1
12.4
12.86
12.4
12.48
12.8
12.3
12.6
13.1

5Cth
11. 1
11.7
11.4
11.5
11.6
11.5
11.6
11.9
1.9
1.7
11,8
12.0
12.1
12.8
32.3
12.2

95tk
12.9
12.8
13.C
12.39
13.3
!302
13.2
13.6
13.7
13.3
13.5
13.%
14.1
13.9
14.19
14.2

85th
12.2
12,5
12.6
12.5
12.8
12.7
12.9
13.5
13.1
13.2
13,4
13.1
12.8
13.1

13.6
%

Max
13.0
13.0
13,6
13.4
15. ¢
13,8
13.86
14.3
15,2
13.5
4.0
4.1
15.¢C
14,2
14,7
14.3

Hax
12.7
13.¢
13.2
13.2
12.5
13.1
14.7
13.8
14.2
13,7
13.7
13.2
13.5
14. 3
13.2
13.2

(27)



EAR-SELLION DEPTH

Subject sits erect with head oriented in the Frankfort Plane.

With the pointed blades of an automated siiding caliper, measure
parallel to the mid-sagittal plane the distance from sellion to
the rioht ear at the superior attachment of the ear to the head.

{
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BITRAGION BREADTH

Subject sits erect with head oriented in the Frankfort Plane.
With spreading calipers, measure the distance from right to left
tragion. The measurement is typed intc the computer.
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(30)

MOUTH BREADTH

Subject sits erect with head oriented in the Frankfort Plane,
mouth closed naturally. With the pointed blades of an autcmated
sliding caliper, measure the horizontal distance between the
angies of the mouth at the points where the mucous membrane
Joins the skin.
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KOUIE BREADTH {cm)
{Males)
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(31)

NOSE LENGTH

Subject sits erect with head orienied in the Frankfort Plane.
With the pointed biades of an automated sliding caliper, measure
the vertical distance from subnasale to sellion.
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NECK CIRCUMFERENCE

Subject stands erect with head oriented in the Frankfort Plane.
With an automated tape device, measure the circumference of the
neck perpendicular to the long axis of the neck at the mid-point.
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LATERAL NECK BREADTH

Subject stands erect with head oriented in the Frankfort Plane. With

the paddle blades of an automated s1iding caliper, measure the breadth
at the midpoint of the neck perpendicuiar to the Tong axis of the neck
at a fixed pressure value.
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SHOULDER, ARM, AND HAND MEASUREMENTS



(34)

CLAVICALE-ACROMION LENGTH

Subject stands erect, arms hanging at sides. With the pointed blades
of an automated anthropometer, measure the distance between right
clavicale and right acromion. -
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{Fenales)

¥ ¥ean
3¢ 1.7
35 11. 2
it 12.0
33 12.5
L2 13.2
32 13.5
48 14.4
38 14,8
§7 15.6
43 16.8
g4 18.5
31 17. 1
48 17.6
32 17.7
36 17.8
23 181
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¥in

5.7

9‘1

9.9
16.5
11.0
12.8
12.4
12.9
13.3
18.1
13.5
15.2
15.5
14.9
18.0
15.8%

211.

50th
10.5
11.3
11.8
12.4
13.1
13.2
14,3
14,7
15.5
16.C
18.5
16.7
17.4
17.8
17.9
17.7

95¢h’

12,2
12.5
13.3
14. 1
14,

15.3
15.7
16.8
17.3
i8.¢0
i8.%
19.0
18.7
21.3
20.93
21.6

35tk
12.2
12.7
13.1
13.6
14.7
15.3
186.8
16.5
17.8
17.6
1844
19.8
19.3
1%9.2
19.0
20.%

¥ax
12.4
12.9
13-6
15.2
15.5
15.5
16.3
17.2
17.6
8.7
25.2
19,4
20.0
22.8
21.6
22.%

Xax
12.5
13.8
13.3
14,1
15.5
15.8
17.8
17.3
18.2
18.0
19,5
23.7
19.8
1%.5
18.1%
21.4

(34)
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SHOULDER BREADTH

Subject stands erect, upper arms at sides, and elbows flexed 90°.
With the paddle blades of an automated anthropometer, measure the
horizontal breadth across the shoulders at a fixed pressure value.
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SHOULDER BRERDTH (CM)

Say

(MO EGRGEV RGN R ROV RV N/

15.5-16.5
16.5-17.5
17-5‘19.3‘

N
21
228
262
2186
225
182
281
253
282
2€7
312
276
2€2
15¢&
221
124

SHOULIDER BREADTH

Mean
2h.4
25.7
26.8
28.1
29.5
3%.7
32.1
33.1
34.

35.3
36.9
38.6
3%.9
41.4
"42’5
3.2

S.d.
1.5
1.8

[AEANWESESENE SEWE ST S NN R Sy
PR WO NN RN DS

¢ @ 4 ¢ & & o b ¢ & 3 ¢ 0

¥in
16.3
21.6
22.7
23.1
23.5
26.0
271
27.9
27.4
2%9.5
30.5
332.3
33.7
348.7
34,3
36.1

213.

(cm}
{¥ales and Fenales)

5th
22.0
23.6
28,7
25.&
26.5
27.7
28,7
29.0
3¢C.5
31.2
33.1
38,4
35.7
36.4
37.3
37.5

{th
24.3
25.8
26.8
27.8
29.1
30.4
31.9
32.3
33.9
35.1
36.6
38.3
39.7
41.0
g?lg
43.4

95tk
26.9
28.2
28.1
31.3
33.1
34,1
35.7
37.3
33.9
32.9
41.2
43.3
B5.8
47.3
L‘SQQ
48,5

¥Max
23.9

23,

31.58
34,6
33,5
41.4

42,4

42. 5%
47.2
£5,0
35,4
47.7
57,4
51.8
51.7
51.2

(35)
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SHOULDER BREADTH (CM)

SHOULDER BREADTH (CM)

S.c07 MALES
50.00+
. qs.ao -
‘10.00"
>
35.004 RN *

A

5. ¥ + # + i I B E— # + + f $ n + ¢
5.9 : 1 -] 8 10 12 L3 16 18

HGE (YEARS)

FEMALES .
50.00+ . 2 >

¥S.00+
80.00+

$5.00¢

L4

30.00 1

5 4 i 3 " Py 2 P &

ok

i
L4 T g T L4 2 T T

10 12 1% 18 18
AGE (YEARS)

Nl
5
e
+
T
Ny
[P
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ige (yrs)
2.0-3.5
3.5-4.5

LRSIV NS RVINY);

9.5‘13.3

13.5-14.5
14.5-15.5
15.5-18.5
16.5-17.5
17.5-19. 3

dge (yrs)
2,0-3.5
3v 5"&.5
4,5-5,5
5.5-6.5
605‘7.5
7»5"8-5

13.5-14.5
14.5-15.5
15.5~1€.5
16.5-17.5
17.5~19.0-

b
T4
118
143
1ie
185

g8
114
124
142
154
153
155
131
166
e

g8

SHOUILDER BEEADTHE {ca)
{Males)

¥ean
25.7
25.7
26.9
28.3
29.7
3C.8
32.2
33.5
34.4
35.3
36.9
39.1
4¢.7
43,2
44,3
45,6

sS.d.
1.5

N NWN N NN NORN N BN« ws e
« & 6 & ® o
N wled OO WSEJUTD b 0 W

® s 9 3 L] * L] L] -

¥in
21.1
22.5
23.8
23.1
26.5
26.0
28,3
28.3
2%.0
30.90
31.0
323.3
34.8
25,5
37.6
38.3

SHOULDER BREADTH
. (Females)

Bean
24,1
25.8
26.8
27.8
29.4
30.6
32.¢G
32.8
34,5
35.3
36.9
38.0
39.2
39.6
4.0
39.¢

L]

4 o * L 4

NN NN WNNDNR o el B
ODUVWWARARWWIWSTWWwWw &2y

° . o L] v L] ® 2 1] . 2 ) ']

Min
16.3
21.%6
22.7
24.5
23.5
2503
27.1
27.9
27.8
28,6
38,5
33.3
33.7
38,7
34,3
36.1

215.

{ca)

Sth
21.3
22.7
24.4
25.3
26.3
27.6
28,5
28.6

.4
30,9
33.1%
34.0
35.2
35.2;
36.1
36.8

50th
24,5
25.4
26.8
28.3
29.3
30.5
32.1
32.8
34,0
35,1
358.4
38,8
40.4
43,5
44,2
45.2

58th
28,0
25.8
26' 8
27.7
29.0
3.5
31.5
32.9
33.3%
35,1
36.8
37.5
39,2
39.2
33.5
39.3

35th
27.2
28.4
259.1
31.7
32.9
33.3
35.3
37. 9
35.4
3%8.7
41.8
Qq.@
85.2
48,2
38,

50.3

95th
2601
28,90
28.1
39.2
33.2
35.3
36.1
37,3
41,7
80.1
5.3
52.3
82.8
43.3
84.5
43.5

¥ax
28.°9
29.4
3%1.4
34,86
38,3
41,4
38.8
43,4
£3.3
52,1
L4o.4
87.7
47.3
1.8
51,7
51.2

Aax
27.3
35,9
30.3
33. 1
38.5
40,9
45,4
2.4
47.2
55,0
83,4
6.4
37.4
47.3
3801
45,8

(38)
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BIACROMIAL BREADTH

Subject stands erect, arms hanging at sides. With the pointed
blades of an automated anthropometer, measure the horizontai
distance between the most lateral edges of the right and left
acromion landmarks.

216.



(36)

45,00 MRLES
*
= FEIMALES °
L d <+ <
o *® ‘e .’" o}
3 < %
0,00+ . * . o %%,

30.00+

25.00+

BIRCROMIAL BREADTH (CM)

BIACRCMIAXL BREALTH (ca}
{Maies and Fsenmales)

27.0 28.& 32.3 34.8 35.7
28.3 30.2 33.2 35.9 4.2
30.9 31.2 34.8 37.9 40.4
31.2 33.0 35.4 39.2 42,7
32.0 32.7 38.3 47.0 43.8
32.4 33.2 37.3 B1.%1 482.6
34,0 34,5 37.3 41.3 4£3.3

11.5-12.5 %6 32,3
12.5-13.5 1€ 33,6
13.5-14.5 82 35,7
14,5-15,5 g7 " 35.8
15.5-16.5 63 36.8
16.5=17.5 74  37.3
17.5-18.5  4¢ 37.8

ige {yrs) N ¥ean +de ¥in 5¢h 50th 95tk ¥ax
2,0=3.5 &6 21.9 o 18.9 1%9.7 21.7 24.1 24,8
3.5~4.5 79 23.0 . 20.0 20.7 22.8 25.2 25.8
4.5~5,5 76 24.4 . 21.4 22.0 24,4 26.0 26.4
5.5-6.5 78 25.8 ° 21.9 23.5 25.6 28.5 29.8
§.5-7.5 7€ 27.1% . 23.6 24,2 27.0 2%.5 39.8
7.5-8.5 €L 27.% . 24,5 2%, 27.8 30.0 30.8
8-5‘905 81 2902 ° 25.5 26.5 29:1 3397 33.6
3,5-10.5 75 30.3 . 27.5 27.7 3C.1 32.%9 35.1%
16.5-11.5 S7 31.3 . 26.5% 28.1 31.1 35,2 386.2

PO N D b BB ead B d o e b md wd b e UE
NWARLONYOONOWWULE NDW S D
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13.5-14.5
14.5~15.5
15.5-16.5
16.5-17.5
- 17.5-15.0
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o yind
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W=~y Ut B o

12.5=13.5
1345'1&05
14,53-15.5
15.5-16.5
16.5-17.5
17.5-19.%

®
-
ne
4

o’

e * & ¢ ¢ 6 > ® o ¢ e

[y

¥ean
22. 1
22.9
24,3
26.8
27.2
28,3
25.4
3C.3
3C.8
32.2
33.7
34,9
36.3
- 38.1
38.5

BIACRCHEIAL BREADTH
{Bales)
s.4d. ¥in
1.3 18.3
1.3 20.6
1.3 27.48
1.8 22.4
1.6 23.6
1.2 2E.6
1.4 2€.5
1.5 27.5
2.0 26.5
1.9 27.0
2.4 28.9
2.2 31.1
2.GC 33.2
2.6 34,2
2.1 32.8
1.9 5.6

39.7

RIACRCMIAL BREADTE
{Fepales)

Mean
21.8
23.1
2“0#
25.6
27.1
27.5
29.1

. 30.3

31.7
32.3
33.6
34.3
35.3
35.5
35,8
35.9

S.4.

.
8O U WO SN WO MDA S N wd s BN

L] e o 9 e & ° o L3 o

L]

et e wd d D) b ol D wd b wad wd vd b wad aed

¢ & w @

¥in
19.2
20.C
21.¢
21‘9
23.8
248.5
235.35
27.8
27.2
28.4
239.4
30,9
31.2
32.0
32.4
38,0
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{cm)

5th
19.7
20.9
21.5
23.7
23.7
26.1
28.8
27.6
27.8
28.1
23%.¢
31. 4%
33.2
34,4
33.1
35.86

{cm)

5th
18.5
20.2
22.2
23.¢
28.4
24.38
26.4
27.9
28.7
28.8
35.0
31.9
32.1
32.2
32.8
38,1

50%th
21.8
22.7
2444
25,5
27.2
28.2
2%.4
30,4
30.7
32.2
33,1
3”‘7
35.5
37.9
38.7
39.6

50th
21.%
23.¢
2“.3
25.6
26.8
27.3
28.9
30.1
31.5
32.3
33.5
33.7
33.2
35.5
35.9
35.4

85th
28,2
25.2
26.0
29.1
23.3
36,2
31.5
32.3
34,1
34,8
38,1
37.8
3%.3
42.0
41.2
42.5

95th
23.8
25.0
25.%
27.2
29.5
258.6
31,9
33.5
35.4
34.7
36.2
38.1
37.7
38.7
38.¢
37.7

¥ax
24.9
25.8
26.4
29.8
29.9
30.5
32,1
33,6
35.8
35.5
450, 2
4t b
50.7
53.8
1‘2.6
43.3

¥ax
28,5
25.5
26.4
27.5
33.8
30.
33,6
35.1
36.2
35.7
3%.1
39,1
4c.5
3%.5
390 6
3%.5
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SHOULDER-ELBQOW LENGTH

Subject stands erect, upper arms hanging at sides and elbows flexed
90°. With the paddie blades of an automated anthropometer, measure
the distance from the superior surface of the right shoulder to the
inferior surface of the forearm just below the elbow paraliel to
the Tong axis of the upper arm.

CI&
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§s.00 + MALES

SHOULDER-ELBOW LENGTH (CM)

—t
AGE S}

SHCULDER-EIBCHKF LEXGZH {(cm)
{¥ales angd Females)

3ge ({yrs) N Mean S.d. Min Sth 50tk S5%th Max
2.0=-3.5 211 18.5 1.4 12.0 16.3 18.5 20.% 22.3
3.,8-4,5 228 20.3 1.2 17.7 18.4 22.1 22.3 23.%
4.,5-5,5 283 21.9 1.3 18.5 18.7 21.8 23,3 27.1
5.5=-6.5 217 23.3 1.3 18.8 21.1 23.2 25.5 Z7.1
6.5=7.5 228 24,7 1.8 20.7 22.3 24.3 26.% 28.%6
7.5-8.5 182 26.0 1.4 22.17 23.8 25.% 28.4 31.0
.3-3.5 250 27.5 1.% 23.8 25.2 27.2 2%.7 31.5
$.5-10.5 2tz 28.6 1.6 2.6 26.2 28.5 31.86 33.8
16.5-11.5 282 2%2.8 1.6 28.8 26.9 29,7 32.3 335.7
11.5-12.3 2€7 31.¢ 1.8 2.0 28.5 3¢.9 33.8 36.7
12.5-13.3 314 32.4 1.8 27.9 29.3 32,2 35.5 38.8
13.5-14,.5 271 33.5 2.¢C 23.6 30.2 33.5 36.7 38.5
14,5-15,5 282 34,5 1.9 3¢.3 31.6 34.5 37.6 33.8
15.5-16.5% 1¢7 35.1 2.3 2%.8 31.7 35.2 38.5 1.9
1€.5-17.5 221 35.2 2.4 29,8 31.6 35,5 39,0 4{0.9
17.5-19.0 1%s 35.8 2.8 31.3 32.3 35.5 39.6 48.%4

221.
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MALES

SHOULDER-ELBOW LENGTH (CM)

s w0 0 12 0w 1 18
AGE (YEAQRS)
45,00+
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35.00+

30.00+

25.00 1
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SHCULDER~-ELBOR LENGTH {cm)

{kales)
2ge {yrs) N Mean sS.d. %in 5th 56tk 95th ¥ax
2.0=3.% 114 18.8 1.4 18.0 16.6 18.7 21.1 22.3
3.5-4,.,5 118 20.2 1.2 17.8 18.4 20,92 22.2 23.6
4.,5-5,5 143 22.0 1.3 18.8 Z28.0 21.7 248.3 27.1
5.5~56.,5 1(8 23.5 1.4 2%.3 21.0 23.4 25.8 27.1%
8.5~7.3 1{5 25.% 1.4 22.3 22.7 2&.% 27.8 28,8
7.5-8.5 S8 26.3 1.4 22,1 24,1 26.2 28.53 31,2
8.5-%,5 114 27.8 1.2 28,0 25,3 27.6 3.1 31.5
9.5-10.5 124 28.7 1.6 25,1 26,2 28,5 31.6 33,7
10.5-11.5 140 29,7 1.4 26.6 27, 2%.6 31.2 33.8
11.5-12.5 124 31.2 1.7 26.0 28.6 30.7 33.8 35.5
12.5~-13.5 153 2.4 2.¢ 28,3 29.0 32.1 35.8 38,8
13.5-14.5 188 33.9 2.1 2%9.2 30,4 33.8 38,9 33.5
14,5-15.5 13¢ 35.1 2.¢ 3¢.3 31.6 35.%1 37.8 3%.4
15:.5-16.5 gg 36,6 1.8 30,3 33.1 36.9 38,9 41.9
16.5-17.5 1{4 36.%9 1.8 32.8 33.3%9 36.8 39.56 43,9
17.5-19.0 88 37.4 2.2 33.7 36.3 37.%1 ul.1 48.%

SHOULDER-EZLBOW LENGTH (cm)
{Females)

Age (yrs) # ¥Mean s.d, Min 5th  30th §5th "ax
2.0-3.5 <7 18.2 1.3 15.3 15.3 18.1 2. 22.9

3.5-4,5 110 26.3 1.2 17.7 18.%8 20.1 22.3 23.1
5.5-5.5 12¢ 21.7 1.2 i8.5 1%.4 21,8 23.5 25.1
5.5«6.5 1{8 23.71 1.2 18.8 21.1 23.0 24.9 26.3
6.5-7.5 121 2.4 1.4 20,7 22,1 24.3 26.7 28.4
7.5=8.5 94 25.7 1.4 23.2 23.5 25.7 28,6 35.5
8§.5-9,5 1386 27.2 1.4 23.8 25.1 27.0 29.4 31.0
9.5-10.2 128 28.5 1.8 24.% 26.1 28.3 31.% 33,3
10.5-11.5 114¢ 2%9.9 1.8S 24,8 26.7 29.9 32.5 35.7
11.5-12.5 133 31.1 1.8 26,0 28.3 31.0 33.8 35.7
12.5-13.35 1¢1 32.4 1.7 27.9 2%.7 32.3 35.1 37.4
13.,5-14.5 116 33.1T 1.7 2€8.6 30.0 33.0 35.7 37.3
14.,5-15.5 132 33.%8 1.7 30.5 31,4 33.6 36.4 39.8
12.5-16.5 98 33.6 1.7 2%.8 30.8 33.2 36.4 38,0
16.5-17.5 117 33.7 1.6 2.8 31.0 33.7 36.2 37.8
17.5-19.0 - &8 33.8 1.4 31.3 31.6 33.7 36,3 37.5
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ACROMION-RADIALE LENGTH

Subject stands erect, arms hanging at sides. With the pointed blades
of an automated anthropometer, measure the distance parallel to the
long axis of the right upper arm from acrcmion to radiale.
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ACROMION-RADIALE LENGTH (CM)

10.” :! L4 ‘i‘ - é L é Ly 10 T 12 T fl‘ | 4 18 3 1:8

ACROMION~-RATIALE LENGTE {cm)
(Males anpd Fepales)

Age ({yrs) N Yean s.d. Min 5th S50th 95tk Hax
2;0-305 67 ?6.7 1-6 11‘;.8 ?5.0 16'7 18'1 19.8
3.5-4,.5 78 17.9 1.1 15.6 16.3 17.% 1%.7 $.2
4.,5-5,5 75 18.3 1.1 15.8 17.3 19.2 20.& 23.2
5.5-6.5 77 26.7 1.3 17.8 18.5 20.3 23.2 24.5
6.5-7.5 75 22.3 1.6 1%.0 18%.6 22.3 24.8 26.2
7.5-8.5 64 23.0 1.5 18.6 20.3 22.8 25.5 25.4
8.5-8,5 &1 26,5 1.7 20.4 22.0 24,3 27.3 28.5

9.5-10.5 75 25.6 1.9 21.8 22.4 25,8 28.3 29.3%

16.5~11.5 57 26.6 1.8 22,2 23.4 26,3 23.2 31.0
11.5-12.5 ge 27.8 2.4 22.2 2%.5 27.9 31.5 34.2
12.5-13.5 10 29.2 1.8 2%.9 26.2 2%.1 32,1 35.%
13.5-14.5 82 30.2 2.0 24.3 26.8 30.1 33.3 34,6
14.5-15.5 €7 35.6 1.8 26.1 27.2 30.86 33,2 38.1%
15.5-15.5 £3 31.8 2.4 27.2 28.0 31.1 35%.1 36.5
16,5=-17.5. 74 31.8 2.3 26.7 28,2 31.6 35.8 37.1
17.5-19.¢ 46 31.8 2.7 27.% 27.8 31.8 36.0 37.1
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UPPER ARM CIRCUMFERENCE

Subject stands erect, arms hanging at sides. With an automated
tape device, measure the circumference of the right arm perpen-

dicular to the long axis of the 1imb midway between the shoulder
and elbow.
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(40)

UPPER ARM DEPTH

Subject stands erect, arms hanging at sides with palms in. With the
paddle biades of an automated sliding caliper, measure the horizontal
depth (anterior-posterior) of the right arm midway between the
shoulder and elbow at a fixed pressure value.
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ELBOW-HAND LENGTH (LOWER ARM LENGTH)

Subject stands erect, upper arms hanging at sides and elbows flexed
90° with hands and fingers extended. With the paddie blades of an
automated anthropometer, measure the distance from.the posterior
surface of the right upper arm just above the elbow to the tip of
the middle finger parallel to the long axis of the forearm.
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RADIALE-STYLION LENGTH

Subject stands erect, arms hanging at sides with palms forward.
With the pointed blades of an automated anthropometer, measure
the distance from radiale to stylion, paraliel to the long axis
of the right forearm.
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FOREARM CIRCUMFERENCE

Subject stands erect, arms hanging at sides. With an automated
tape device, measure the maximum circumference of the right fore-
arm perpendicular to the Tong axis of the 1imb. .
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FOREARM CIRCUMFERENCE (CM)
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FOREARM BREADTH

Subject stands erect, arms hanging at sides with paims in. With the
paddie blades of an automated sliding caliper, measure the maximum
breadth of the right forearm at the level of the mdximum circumference
at a fixed pressure value.
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WRIST CIRCUMFERENCE

Subject stands erect, arms hanging at sides. With an automated
tape device, measure the minimum circumference of the right wrist
above the distal {ulna) styloid process.
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WRIST BREADTH

Subject stands erect, arms hanging at sides with palms in. With
the paddle blades of an automated sliding caliper, measure the
minimum horizontal breadth (medio-lateral) of the right wrist
above the distal (uina) styloid process.
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HAND LENGTH

Subject extends right hand and fingers with palm up. With the pointed
blades of an automated siiding caliper, measure the distance from the
wrist crease to the tip of the middle finger parallel  to the fingers.
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HAND LENGTE (cm)
{¥ales and Females)

Aga {yrs) X Mean s.d. ¥in 5th 350th 95%th Max
2,0-3.,3 212 1.5 6.7 8.6 3.3 1.5 11.7 12.%6
3.5-4.5 227 1.8 0.7 8.4 18.2 1i.3 12.5 13.8
4.5-3,5 26C 12.0 G.8 S.5 16.8 11.8%8 13.1 13.8
5.5-6.,5 218 12.7 0.8 10.8 11,5 12.6 1i4.1 15.4
605"705 22“ 13'3 008 1101 11.9 13.2 12‘05 15)9
7.5-8,5 1¢2 13.8 ¢C.8 11.3 1312.6 13.7 15.7 16.1
8.5-%.5 281 4.4 QC.9 11.8 13.0 14,3 15.9 18.1

9'5_?005 25? 15-0 3'9 12-6 }3-6 ?gcg 16.“ ‘;7."}'

‘}GOS-}1.S 281 15.6 1.C 13.2 1“00 15.5 }7.3 18.8
11.5-12.5 287 16.3 1.6 13.7 4.5 16,1 17.8 20.0
12,5-13.5 312 15.% 1.0 4.3 15.1 1€6.8 18.6 2.1
13.5-14.5 2¢€% 17.5 1.1 184.6 15.7 17.2 19.3 21.7
14.5-15.5 282 17.8 1.1 15.2 16.0 17.7 13%.5 20.4
15.5«16.5 187 18.6 1.3 15.1 16.0 17.% 20.3 21.6
16.5-17.5 221 7.9 1.3 4.4 15.8 17, 19.9 21.7
17.5-19.0 - 156 8.4 1.3 15.5 16.2 18.4 25.2 21.5
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Ure o o o o

gt Uson Un &

12.5-13.5
1305'1“05
14.5-15.5
1£.5-16.5
18.5-17.5
17.5-192.¢C

2ge (yrs)

¢ 00 =N & W

P in ©
t

U UT U U WU LN

Tyl e ¢ o a o

12.5-13.5
13.5-%4.53
1&:5"15.5
15,5-16.5
16.5-17.%

17.5=18.C

114
118
142
1C8
1C4

g8
114
123
141
184
152
123
138

A7)
¢y

ge

12
i€38
118
11
126

94
137
128
14¢
133
16l
1186
132

SE
11

€8

HAND LENGTH {cm)

{¥ales)
Mean s.d, Min 5th
16.7 0$.8 8.6 .3
11.4 C.7 3.7 146.3
12.0 0.9 5.5 10.8
12.9 ¢£.8 11.80 11.86
13.4 9.8 1.1 11.8
13.¢ (.8 11.5 12.6
18.5 £.S 12.8 13.%
15.1 ©.9 12.9 13.6
15.5 0.¢ 13.5 14.5
16.2 1.0 13.7 14.5
16.9 1.1 1.5 15,1
17.8 1.2 14.9 15.9
18.2 1.0 15.6 16,3
18.9 1.0 13.7 17.3
18.9 ¢C.¢ 16.5 17.2
19.2 (.8 17.0 17.4
HARD IENGTH {cm)
{Females)
¥ean sS.d. ¥in 5th
0.3 .8 9.0 9.3
11.5 C.B 3.4 10.2
12.8 0.7 10.3 10.7
12.6 6.7 0.8 11.4
13.1 0.8 11.5 11.8
13.7 8.7 12.2 12.6
4.4 C.9 11.8  12.9
15.0 C.% 12.6 13.5
5.7 1.1 13.2 4.9
6.3 1.0 14.1 14.6
1%6.9 1.0 4.7 15.1
17.C C.¢ 14.6 15.6
17.3 £.9 1%.2 15.8
17.2 €.% 15.2 15.5
17.1 0.9 14.4 15.6
17.3 C.8 15.5 15.7
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508th
18.7
11.3
12.0
12.8
13.3
13.8
14.3
14,9
15. 4
16. ¢
16.7
17.7
18.2
18.9
18‘8
19. 1

50th
10.2
11.4
11.9
12.5
3.1
13.6
14,2
h.3
15.6
16.2
i€.9
18.9
17.2
17. 1
17.1
17.3

95¢th’

11.9
12.5
13.3
14,4
14.8

15.2 -

15. 3%
16.4%

17.9

17.8
18.7
190&
19.7
2.4
2¢.1
20.5

35th
11.%
12.7
13.0
13.8
14.5
14.8
15.¢2
16.5
17.4
17.7
18.8
18."4
18.8
18.%
18.5
18.5

Max
12. 6
13.8
13.8
15.4
15.8
16. 1
16, %
17. 1
18.1
20.¢C
13.56
21.7
20.48
21.6
21.7
21.%

Max
11.8
13.3
13.6
4.2
15.¢
15.2
i8.1
17. 4
18.8
18.7
28,1
19.6
13.7
20.9
18.8
i%.¢
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HAND BREADTH

Subject extends right hand and fingers with palm up, thumb away
{abducted) from hand. With the paddie blades of an automated sliding
caliper, measure the width across the knuckles of the hand.

264.



{48)

4

+x

n 16 18

iz

AGE (YERRS)

)

10

BAND BREADTHE {(cm)
{¥ales and Females

2.0y

11,004
10,00+
.00+
8.00+

HLOU3HE (NYH

eSO OMD 0N

&« 8 © @ ¢ o e @ o LI e ¢ & ¢ o
NOWOOMREERPOAAONNSDO
o L ad

a

[o] ni~c w3u.81..:3.343..o
'

Ld L] L. o * e L

e 9
077778899999

5.8
6.2

°
O

93tk

hciﬁ—393358035384§15
43 o e o ® ® & 9 9 o & ¢ 9 @

A¥555P3666577777838

52

h“80357912589999nu
¥ o e & o o @ $ @ & ° o> B b a e

—3&4.3—3:455,0666675-67

O « Ny 0O WO
.wdiO.oO.Q.d.td.-ct
LIPS TN Wn W WO WO W DO

®
L= 2= SRS TR S g i A AR RTARY I ol ol oI o]

L ° . * L] ° < * L 4 L4 L] L o L - 9 L]

NMOOODOOOOAOUDDOROODQ

ﬁ?“zOﬂSz:vroeﬂassgeZdinﬁ

e ¢ e ® 9 @ ® & o s o O @& ¢ & @
%55—35665577778888
3

PN ONMINEC ™0 QM W
AN VNN WSO (N WD
NI NN NN MNM NN e e

-~

0N WD) N N W NN N N0 WY N WY N O,

1 ¢ & s » a4 ¢ » e @ * o @ & & o &

PN I DO RO NM TN

et SR I N Bl ol ol aol gl ot
NIV L

@ ¢ ° s s a e NN NN IA N WY IN N

MM zF IO 00 o 0o » s ¢ 0o o o 9

prit €D v (N ) P Y

Ll i e e o

265.



(48)

12.60¢

11.00¢

N)]

HLOBZHE ONBH

RGE (YEARS)

2.00

11001

10.00~+

8
@

8,00
7.004

(WD) HLOU3HE ONUH

AGE (YERRD)

266.



(48)

HAND BREADTH {cm)
{¥ales)

MO S ONRNRNOMNS OONN
§ ¢ ¢ # o © » o B 9 o6 6 8 © o @ o
AN AR RO NN S 5ol Tl Bl iadie o RO AN ¢ AN # AN A A 40 N4 AW o0 ¥

L

ha9‘?36ﬂu2nnf05u84! 3_.3—38
4+ 2 o o e & v e

5_365677?778899999

ﬁq«.ﬁ.fbﬂfvzs_fﬂ;}?q.&zsasg
) > 8 » 6 4 e o 9 92 e @ ° e a
r&5556666677788888
3

h“9135913-37015722
49 » 2 & ¢ n @ o
5445.3.3.36665777788

NP NFQM =3O M0N0
i 2 6 & 2 8 6 & 2 5 6 6 o © 6 & @

I NN DY ORGP

[
CINFFFITIFIODNDQ NN

e 9 * ¢ @ @ * o 9 o O o ¢ B e g o

NMOODQOQAMOODDOHODEMDD

AN QM QN S0 MmN 000
M ¢ o o o o & o & 9 © a % o°o O s @
%5556555777738889

w3 0™ QO o 0 IF ) v e Moee () s 0
Y QWD NI DWW OO
Laalh il ool d Lalk o gl ol B o L

Leon)

NN NN NN VTN NN NN NN O

bi o & o o 2 & » 2 4 2 o # a4 9 @ =

PAIMD PN OO N Qe (NN QD

et S T I I I I i sl s Bl ol R ol o
QN NN L8

B o 2 s o o o NN NININ N ININ IO

AN F IO o ¢ o ¢ 5 » o o @

#h LCATEA I s ot BEAS - JNTS VO RN o

Lol el R R

HAND BREADTH (cm)

{Females)

X837«J96356242678.@
W ® e o ¢ * 8 8 ¢ B o O & & »

§5657677738888883

£ N O :@681388?.;9231
4 a2 @ * g4 & o @ o & o 5 ¢ & & @

555,0»9657777838888

ANMNOMNT ONDENIN F S O
4 ¢ & & @ ¥ ® @ 9 F ® O A 8 9 € e
wusssfbsssrnu???a!???

¢ ¢ % o & 4 9 .

53«%3»35555556’66665

t

N e Ny >N OMPWOWOWMSYW
| ® ® & 6 % % 0 0 O B o o * 9 ° @
XTI NNNDNDUNDUNDWMIOD WO

°

Le MU - A I = g - g ST B g g kK
# 8 ¢ ¢ 4 4 % % % 4 8 0 B e ¢ o @
NQQOAOG OB DDOOUOOODTIOW

30u58035?025§,5656
] » ¢ & ¢ 2 ¢ @ ¢ 9 ° @ ¥ & @

95..3556666777?7777

AOMNO ™™ DONOWN RN
RNV NN M NN OD e O
Lol aull ol ol Laaal il ol el o ol ol Liad

o
BN DD N NN DD NN
M # ¢ a2 » ¢ 9 o 2 9o o o ¢ 4 ¢ o &
PN IO ONQeNMIF NSO
heodil N B 2 DS T SR IR K ool o ol ol ool sl o )
QWO L Ly b
P o s e 2 o e o N ININ W IN WY IN
ANM DO 2 ¢ ¢ 0 o ¢ 0 o @
-~ N e N o DO
Lol ol ol i Sl Wl S

267.



(49)

MINIMUM HAND CLEARANCE

Subject extends right hand reduced to its narrowest configuration.
With a hand measurement board, record the smallest diameter through
which the hand can pass without forcing it. The measurement is
typed into the computer. ’
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THUMB CROTCH-MIDDLE FINGER LENGTH

Subject extends right hand and fingers with palm up, thumb away
{abducted) from hand. With an automated sliding caliper, measure
the distance from the crotch of the thumb to the tip of middle
finger paraliel to the fingers. A constant correction factor for
the caliper blade offset is added to the measurement.
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THUME CROTCH-MIDDLE FIMGER LENGTH {cm)

{Hales)

Age ({yrs) ¥ Hean s.d. Bin Stk 50th 95th ¥ax
2,8-3.5 3¢ 7.4 0.6 6.4 6.4 7.3 8.4 8.7
3.5-4.5 32 8.6 0.5 6.5 6.7 8.0 8.6 s.C
4,5-5,.5 46 8.4 0,7 6.8 6.9 8,2 9.3 3.5
5.5-6.5 zZ4 8.8 1.1 7.4 7.2 8.7 10.7 10.3
8.5-7.5 29 3.7 0.8 8.0 8.2 S.4 11.0 11.4
7.5-8.5 3¢ 3.6 0.8 8.0 8,0 9.5 10.9 11.5
8.5-%.5 33 0.3 0.7 8.5 9.7 0.2 11.3 11.8

$.,5-10.5 46 0.8 ¢.8 9.2 9.3 10.9 12.2 12.3

1€.5-11.5 52 11.2 0€.9 S.2 9,9 t1.6 12.7 13.1
11.5-12.5 46 11.4 1.6 9.5 2.7 1.2 13.80 13.&
12.5-13.5 46 11.9 ¢.8 0.1 10.2 11.9 13.2 13.9
13.5-14.5 £3 12.3 1.1 8.5 10.2 12.2 4.4 15.2
14,5-15.5 5¢ 13.0 1.0 16.84 11.3 13.1 114.3 4.8
15.5-16.5 21 13.5 ¢C.¢ 1.8 11.3 13.5 14.8 15.2
16.5-17.5 38 13.3 1.C 10.6 11.1 13,2 14.9 15.4
17.5-18.¢ 27 1.6 1.0 12.3 12.3 13.9 15.6 16.3

THUMEB CROTCH-XIDDIE PINGER LENGTH {cm)

{Females)
ige {yrs) ¥ ¥ean s.d. Min Sth 50th 95th ¥ax
2.0-3.5 z4 Telh D7 6.2 6.2 7.2 8.6 8.8
3.5-4,5 3¢ 7.% 0.9 5.9 6.1 8.0 8.9 5.7
4.5-5.5 37 8.1 0.7 6.7 6.8 8,0 9.1 9.2
5.5-6.5 3 8.6 0.6 7.5 7.6 B. 4 9.6 18.0
6.5-7.5 33 9.2 0.7 7.8 B.1 9,2 10.4 12,7
7.5-8.5 30 9.4 0.7 8.1 8,2 .1 1%2.7 13,8
8.5-9.5 4c 8.8 ¢.8 8.2 8.4 9.6 11.2 12.C
9.5-138.5 £6 10.3 0.9 8.5 8.9 10.2 11.6 12.1
10.5-11.5 46 1.7 0.7 8.6 .7 10.6 11.8 12.¢
11.5-12.5 48 1.2 0.9 9.4 8.5 11.2 12.8 13.%
12.5-13.5 €1 1.5 ¢.8 9.8 10,1 11.8 13.7 13.8
13.5-14.5 44 11.6 1.0 8.8 9.9 11.4 12.9 14.8
14.5~15.5 45 11.8 0.8 8.7 10.6 11.6 13.¢0 13.4
15.5-16.5 24 11.7 1.0 8,7 8.0 11,7 13.3 13.5
16.5-17.5 42 11.6 1.1 8.1 9.1 11.5 13.2 13.6
17.5~19.06 . 18 1.3 1.0 B.4 =% 11.4 %k 12.9
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THUMB LENGTH

Subject extends right hand and fingers with paim up, thumb away
(abducted) from hand. With the pointed blades of an automated
s1iding caliper, measure the distance frem the skin crease at the
base of the thumb to the tip of the thumb parallel to the long
axis of the thumb.
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THUMB DIAMETER

Subject extends thumb of right hand. With a finger measurement
board, record the greatest diameter through which the first
joint of the thumb cannot pass. The measurement is typed into
the computer.
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INDEX FINGER LENGTH

Subject extends right hand and fingers with paim up. With the
pointed blades of an automated sliding caliper., measure the
distance from the skin crease at the base of the index finger
to the tip of the index finger paraliel to the long axis of
the index finger.
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MIDDLE FINGER LENGTH

Subject extends right hand and fingers with palm up. With the
pointed blades of an automated sliding caliper, measure the
distance from the skin crease at the base of the middle finger
to the tip of the middle finger paraliel to the long axis of
the middle finger.
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MIDDLE FINGER DIAMETER

Subject extends middie finger of right hand. With a finger measure-
ment board, record the greatest diameter through which the first
joint of the middle finger cannot pass. The measurement is typed
into the computer.
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MIDDLE FINGER-THUMB GRIP LENGTH

Subject grasps the pointed blades of an automated sliding caliper
with right hand. Measure the distance between the middie phalanges
of the middle finger and thumb keeping the middle phalanges of
these digits parallel, -
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MAXIMUM FIST CIRCUMFERENCE

Subject extends right hand contracted to form a fist, thumb lying
across fingers. With an automated tape device, measure the
maximum circumference of the fist by passing the tape over the
thumb and across the knuckles.
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3.5'5-5 Sy 17.8 102 15.5 ?509 17-8 1906 29-8
5.5~£.5 61 18.8 1.3 15.5 15.% 18.5 20.7 21.2
€.5-7.5 63 20.0 1.2 17.7 18.0 19.9 21.8 22.7
705“835 59 20.48 1,3 1705 18.& 29.2 2208 23.3
8‘5-9.5 79 21.6 ‘!0-1 18.1 1808 20-8 2301 23.5

905"10.5 82 21.7 1.4 17‘8 19.5 2105 2309 25-2

i0.5~11.2 gs 22.8 1.6 18.6 20.0 22.8 25.0 27.2
1105'12.5 93 2301 ‘3.5 19'6 20.6 2300 2505 26.9
12.5-13.5 108 248.3 1.7 20.6 21.3 24.1 27.%1 28.3
13.5-14,5 98 25.1 2.1 20.9 21.7 28.7 28.5 31.5%
14.,5-15.5 sS4 26,2 2.2 2¢.8 22.5 25.% 29.4 31.5
15.5-16.5 56 26.6 2.5 21.8 22.¢0 26.7 306.0 32.3
16,5-17.5 8O 26.3 2.8 21.6 21.8 26.% 38.C 31.2
17.5-19.0 87 27.6 2.9 21.2 23.0 27.7 31.8 32.%
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Age ({yrsj)
—3»5

IO W

Ul o ¢ &« ¢ o @

Pt Ut v Qi

uw
Ly ut i in e it

11.5-12.5
12.5-13.5
13.5~14,.5
14.5-15.5
?5.5‘?6.5
1€.5-17.5
17.5"19-6

2ge (yrs)
205’-305
3.5-4,5

1205'}3'5
13.5-14,5
14.5-15.5
15.5-16.5
18.5-17.5
17.5-19.8

<C 24.8

HRXIMUM FIST CIBCUMFERENCE ({cm)

{Hales)

N Mean s.d. Min 5th 50th
; 16.5 1.G 14,6 14.7 16.3
37 17.1 1.3 13.6 14.5 17.3
55 18.1 1.1 i2.5 15.9 18.9%
26 1%.0 1.5 15.5 15.6 1%.¢
30 26.2 1.2 17.7 17.8 2¢.1
28 20,86 1.3 18.5 18.8 20.%4
33 21.1 1.1 18.5 18.8 21.9
47 21.9% 1.3 1%.4 1%.8 21.7
52 23.1 1.3 2€.2 2¢.3 23.0
46 23.2 1.7 18.6 20.4 23.2.
46 26,6 1.8 21.2 21.4 24,6
55 25.8 2.1 21.7 22.5 25.56
50 27.5 1.7 23.1 24.%1 27.6
31 28,1 2.0 22.G 23.3 28B.0
38 28.5 1.3 25.6 25.8 28.t4
27 29.8 1.6 27.2 27.2 29.2

MAXIMUM FIST CIRCUMFERENCE {cm)
{Females)

R ¥ean sS.d. Min 3tk 50tk
32 15.7 1.6 13.7 13.8 15.7

34 16.8 1.2 14.5 14.7 16.4
44 17.5 1.2 15.7 15.8 17.2
3 18.6 1.1 15.9 16.6 18B.4
332 19.8 1.1 17.3 18.1 18.7
36 20.2 1.3 17.5 17.9 2¢.1
46 2.9 1.2 18.1 18.7 20.7
45 21.5 1.4 17.8 18.5 21,3
47 22.4% 1.7 18.6 18.0 22.2
47 23.0 1.3 19.8 20.86 23.0
60 26.¢ 1.7 20.6 21.2 23.7
43 2.0 1.5 28.9 21.0 23.8
4u 28.7 1.6 20.9 21.5 24.6
23 24,6 1.5 21.8 21.8 24.96
L2 24.4 1.6 21.6 21.7 24.4

1.4 21.2 *% 24,6

307.

95th’

18.3
18.86
19.6
20.6
22.0
23.5
23.1
24,1
24,9
28.1
27.2
23.8
3C.0
30.8
33,6
32.1

95tk
17.2
18.7
18.5
2G.7
21.5
22.2
22.6
23.5
24,8
24.3
26’u
26.7
27.2
26.8
26.8
*%

Max
18.7
20.¢
22.8
27.2
22.7
23.3
23.3
2%.5
26.1
26,8
25,3
31.5
31.5
32.5
31.2
32.6

Max
18.2
19.3
20.8
21,0
21.8
22.8
23.5
25.2
27.2
25.5
29.3
27.3
28,7
27.0
27.3
27.
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(59)

MAXIMUM FIST BREADTH

Subject extends right hand contracted to form a fist, thumb lying
across fingers. With the paddle bilades of an automated sliding
caliper, measure the maximum breadth across the fist -of the hand
at the level of the knuckles.
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(60)

MAXIMUM FIST DEPTH

Subject extends right hand contracted to form a fist, thumb lying
across fingers. With the paddle biades of an automated sliding
caliper, measure the maximum depth of the fist of the hand between
the knuckles and thumb.
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TORSO, PELVIS, LEG, AND FOOT MEASUREMENTS



(61)

SUPRASTERNALE HEIGHT

Subject stands erect, feet together, weight evenly distributed, arms
hanging at sides. With the pointed blade of an automated anthro-
pometer, measure the vertical distance from the standing surface

to suprasternaie.
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ISD.QO" - m
= FEMALES o, P
150;”" . .’.’:Q .’¢9
% Sop o
3 ¢ ey o
140,00+ +t o~ A

SUPRASTERNALE HEIGHT (€M)

SUFPRASTERNALE HZIGHT ({cm}
{Males and Females)

ige {(yrs) K Mean s.d. ¥in Stk 50tk 395tk Max
2.0-3.5 &7 72.4 4.1 63.C ¢€6.6 2.0 7%.3 83.0
3.5-4.5 79 78.4 &,C 71.% 72.3 78.2 84.2 83.8
4,5-5.5 76 B4.3. 3.9 74,1 T77.4 84,2 90,4 33.2
5.5-5.5 77 5.6 4,3 7%.7 84.3 90.C 97.5 182.8
6.5-7.5 76 g5,.4 5.2 84,6 88,0 96.6 104,99 107.5
7.5-8.5 64 101.1 4.8 88.8 92.8 101.4 109.4 11C.56
8.5-5,5 81 106.6 5.4 S4,1 96,6 106.4 113.5 122.3
9.5-10.5 7% 111.5 5.2 106.5 102.8 111.0 118.8 125.1
16.5-11,5 56 116.0 6.2 10G6.5 166.6 116, 126.9 132.1
11.5~12.5 96 121.0 6.7 106.6 111.1 126.0 131.9 145.8
12.5-13.5 10¢ 125.9 6.¢ 112.4 113.7 125.4 137.% 147.%
13.5-14.5 g2 129.7 6.8 109.0 118.%4 128,86 139.7 142.56
14.5-15.5 87 132.5 6.1 121,71 122.7 132.4 182.0 144.8
15.5-16.5 62 136.1 8.0 12C0.5 123.4 135.2 148.2 151.56
16.5-17.5 74 137.0 7.7 12C.1 125.2 135.0 143.5 153.%
17.5-13.0 45 138.0 8.5 123.0 125.2 138.2 152.3 155.1
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SUPRASTERNALE HIIGHT {cm)

{¥ales)

Age {yrs) N Mean s.d. ¥in 5ta 50th 85th Max
2.5-3.5 37 T2.7 4.2 66.5 66,9 71.8 80.4 83.0
3.5-4,5 44 77.6 4.¢ 71.9 72.2 76.9 84,3 87.3
4.5-5,5 3z 84.4 4.4 74,7 76,6 84,3 90.2 383.2
5.5-6.5 43 81.2 4.7 80.7 84.7 9L.1 9%.1%1 102.8
6.5-7.5 34 $7.7 5.3 84.6 87.4 97.8 106.% 107.5
7.5=8.5 32 183.0 4.5 85.1 95.3 1C2.4 1190.0 11C.6
8.5-6.5 33 108.2 4.6 6.6 97.2 108.7 113.4% 117.4

$.5-18.5 37 111.6 3.4 1¢0.5 101.3 111.0 119.3 125.1

¥.5-11.5- 49 115.¢ 5.3 1C4.5 105.4 115.2 123.6 135.1
11.5-12.5 33 121.2 7.3 6.6 110.5 115.9 135.2 144.8
12.5-13.5 5¢ 126.4 7.4 712.9 114,48 125.0 138.1 147.0
13.5-1%.5 £1 13¢.9 6.5 117.9 120.2 129.7 180.7 142.¢
34.5-15.5 38 134.7 6.1 121.6 122.9 135.1 142.2 183.6
15.5-16.5 3¢ 141.3 6.8 123.3 126.3 142.5 150.4 151.%
16.5-17.5 38 1482.3 6.0 128.8 130.5 182.7 151.8 153.4
17.5-19.0 23 1488.4 E£,5 137.8 137.8 142.0 1534.0 155,.1

SUPRASTERNALEY HEIGHY {(cm)

{Feraies)

Adge (yrs) N ¥ean s.d. ¥in 5¢h . 5¢th 95th Max
2.0-3.5 3¢ 72.¢ 4.0 3.0 64.4 72,6 77.2 81.8
3.,5«4.5 35 79.3 &.¢ 72.8 72.6 79.3 B84.% 89,8
4.5-5.5 51 84.1 3.5 7%.5 77.6 83.9 90.4% 91.4
5.5-605 3“ 89'7 3:7 79.7 8207 89.9 9509 96.6
6.5-7.5 82 85.4 3.0 85.%3 86,9 95.5 104.7 105.5
7.5-8.5 32 88.2 4.5 85.8 90.0 98.9 1H.2 109.5
8.5-8.,5 48 105.3 5.6 34,1 ©96.5 105.0 113.5 122.3

9.5=13.5 37 111.4 5.1 W01.8 103.1 11¢.9 120.48 122.¢

18.5-11.5 47 117.1 6.% 106.5 106,99 116.9 127.6 129.6
11.5-12.5 43 120.7 E£.8 108.2 110.9 122.5 12%.9 129.8
12.3-13.5 5¢ 125.3 6.3 112.4 113.1 3125.7 135.5 137.8
13.5-14.5 31 127.7 ¢£.8 169,80 118,06 128.1 137.8 13%9.8
14,5-15.5 4% 136.7 5.8 121.7 121.5 12%.5 140.7 J44.8
15.5+16.5 32 131.2 5.6 120.5 122.2 13C.2 41,1 143,35
16.5-17.5 36 131.8 4,7 120,71 122.3 131.7 138.2 143.%
17.5-1%.0 .22 131.3 5.3 123.0 123.2 13CG.2 138.2 148.8
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CHEST HEIGHT AT AXILLA

Subject stands erect, with feet together, weight evenly distributed,
arms initially raised then lowered when instrument is in place. With
the pointed blade of an automated anthropometer, measure the vertical
distance from the standing surface to the right axilla (armpit).
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155.00
145,00+
135,00+

125.00¢

CHEST HEIGHT AT AXILLA (CM)

CHEST EEXIGHT AT AXILL3 ({cm)
{fales and Feaales)

2ge {(yrs) N ¥ean s.d. Min 5th 50th 95th dax
2.0"3.5 67 6502 3.7 59-5 59.9 6&08 ?002 73.6
3.5-4.5 8 72.0 3.9 64.6 66.3 T71.4 73.0 82.2
4,5-5,5 e3 78.2 4.5 66,6 7.5 78.1 86,7 89.8
53.5-6,5 78 83.8 4.6 8.2 76.0 83,2 92.5 94.6
6.5-7,5 g6 88.9 4.7 76.6 81.1 B88.6 95.8 103.¢
7.5-8.5 £7 84.1 5.C 84.8 87,0 93.1 102.1 107.7
8.5-9,5 €0 100.4 5.3 87.0 S2.4 100.0 108.6 114.7
$,5-10.5 &4 102.% 5.z 2¢.9 93.2 163.2 112.3 115.2
10.5-11.5 86 107.5 5.¢C 97.0 98.9 107.7 1158.7 122.2
11.5-12.5 $6 112.7 5.7 1C1.5 104,06 112.0 122.4 133.1
12.5-13.3 18 117.7 ¢6.C 1C6.0 106.9 117.95 126.8 138.0
13.5-14.5 S0 122.8 6.7 106.3 112.3 122.35 132.5 138.2
14,5-15.5 80 125.2 &.9 109.0 113.1 124.9 136.4 139.7
15.5-16.5 78 127.7 7.4 110.3 115.7 127.9% 146.4 142.5
16.5-17.5 67 127.9 7.5 113.6 116.0 128.3 140.0 141.2
17.5=-1%.C6- 63 130.7 8.3 1T148.1 116.6G 131.2 143,2 153.8
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ige (yrs)
2&0-305
3.85-4.5
4.,5-5.5
5.5-6,5
505‘705
705"8-5
8.5'905
2.5-10.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14,5-15.5
13.5-16.5
16.5-17.5
17.5-18.¢

2ge (yrs)
2.0-3. 5
3.5-4,5
4.5‘5-5
5.5-6.,5
6.5-7.5
7.5-8.5
8.5-3.5
9.5~18.5
16.5-11.5
17.5-12,5
12.5-13.5
13.5-74.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-1%9.¢

CHEST HEIGHT AT AZIIL2a {ca)

{Males)

X Mean s.d. Min 5th 30th
33 66.6 3.4 60.0 860.3 67.1
37 72.3 4.0 66,17 66.7 T1.4
3] 78.71 4.8 66,6 6%.4 77.8
37 83.3 3.0 78,6 75.7 82.%
41 88.% 4,0 79,4 81.9 88.8
3£ S4,6 5.8 86.7 87.56 93.2
41 39.5 5.7 87.0 8%,1 ©955.4
3% 162.5 5.¢ 82.0 92.9 102.%
41 107.3 4.2 88.7 39%.3 106.9
85 112.1 5.7 103.2 104,00 111.%
58 117.& 6.5 106.0 1€6.1 117.86
489 124.5 6.7 106.3 112.95 124.8%
42 125.9 7.3 162,00 113.5 125.8
38 133.2 6.¢C 110.3 123.5 133.1
28 134.9 8.1 128.3 128.3 135.48
38 134.9 &.8 120.3 126.8 135.1

CHEST HEIGHT AT AZIZIL: (cm)

{Fegpales)
¥ ¥ean s.d. Min 5th 50+¢th
34 63.8 3.3 59,5 89,5 63.1
41 71.7 3.9 64,6 65.9 T1.4
35 78.4 4.5 69.89 70.6 77.7
41 84.3 4.2 8.2 76.5 83.5
45 88.9 5.4 78.6 7T8B.#4 88.2
3% 83.4 4.¢% 84.6 85.8 92.3
49 101.2 S.2 1.5 92.9 100.3
45 103.3 5.4 90.% 93.1 143.5
45 108.5 5.6 97.0 97.3 108.9
41 113.4 5.8 181.5 102.1 112.7
5 117.8 5.3 166.0 107.0 118.1
41 120.8 6.2 4106.8 110.2 120.5
38 124.4 86,5 1111 112.8 124,.2
47 122.7. 4.4 114.8 115.6 121.9
3% 122.9% 4.8 113.6 114.5 121.8
25 124.2 5.%¢ 1148.% 114.2 124,3

323.

95tk
70.6
79.6
86.7
52.7
9#.3
102.4
107.8
110.5
114.¢C
122.8
136.¢
133.5
137.2
1&2. 1
140.6
143,86

95ta
69.5
78.2
85.0
90,1
$7.5
W2.0
110. 1
112.7
117.1%
122.3
125.9
130.9
133.2
128.7
121.3
131.%

Max
73.6
82.2
83,8
94.4
87.4

167.7
111.5
113.3
117.1
124.7
138.¢§
138.2
138.7
142.5
141.2
150.8

Yax
71.9
81.7
87.1
94.6

103.0
103.3
114.7
115.2
122.2
130. 1
125.9
134.9
133.6
136.0
132.4
136, 8
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CHEST CIRCUMFERENCE AT AXILLA

Subject stands erect, arms initially raised, then lowered when tape
is in place. With an automated tape device, measure the horizontal
circumference of the chest during normal breathing at the Tevel of
the axilla {armpit).
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110.00 ¢

CHEST CIRCUMFERENCE (CM)

CHEST CIRBCUXFERENCE {cm)
{¥ales ang Females)

2ge (yrs) N ¥ean s.d. ¥in Stk 5Cth 95th Max
2.0=-3.5 211 50.7 2.7 43.4 46,1 5B2.5 54.% 83.2
3.5-4.5 226 52.7 2.7 45,9 L48.6 52.7 57.0 €1.3
5,5-5,5 263 55.0 3.¢ 47.8 350.4 54.8 59.7 T4.4
5.5-6,5 219 57.3 3.4 48.3 52,2 5¢.3 63.5 635.8
€.5~7.3 225 60.2 8,5 56.4 53.9 5%.53 67.9 81.7
7.5-8.5 188 62.5 5.2 52.3 53.2 62.1 71.2 92.5
g§.5~9,3 251 £5.4 S.1 55.7 58.7 64.6 Tu4.7 85.4
3.5-10.5 253 67.6 35,7 56.6 60.3 66,7 78.7 91.2
16.5-11.5  28¢C 7C.8 €.6 S4.0 62.2 69.5 83.1 182.5
11.5-12.5 288 72.6 5.9 58.4 64,6 71.8 Ba.4 55,4
12.5-13.5 313 76.1 5.7 60.6 67.% 75.7 88.0 t8.8
13.5-14.5 27¢C 7.4 8.2 5¢.8 70.0 78.8 92,3 93.9
14.5-15.5 2¢€2 £€2.5 €.2 9.0 73.&8 82.5 93.1 107.¢
15,5-16,5 1%8 85,9 7.4 69.2 75.5 84,3 9%.8 112.3
16.5~17.5 221 87.2 7.5 7¢.6 77.0 86.% 93.% 111.1
17.5-1%.0 156 Bg.6 8,C T72.2 78,7 $0.1 102.3 127.5
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9.5=10.
16.5-11.5
11.5-12.5
12.5-13.5
13.53-14.5
14.5-15.5
13.5-16.5
16.5-%7.53
17.5-15.¢

hge {yrs)
2-9‘3. 5

10.5-11.5

12.5-13.5
13.5-14.5
14.5-15.5
15-5‘1605
16.5-17.5
17.5-19.0

115
118
143
1Cg
1Cy

114
1Z4
141
154
184
154
131
1ce
¢4

gg

gé
1468
12C
117
121

83
137
129
138
132
15%
11e
132

98
117

€8

Mean
51.3
53.¢
55.4
57.8
60.56
62.9
65.3
68.C
705

72.1

76.0
8C.1
84.2
89.6
92.4
$4.8

CHESI

Mean
49,9
52.4
54.6
56‘8
53.8
62,2
65.4
67.3
71.2
73.3
76.2
78.5
80.8
82.1
82.7
82,8

CIRCUMFERENCE

{Bales)

SeQos
2.6

WMA sV 8 owon

& ® 4 ¢ o v & & o ¢ ¢ e © @

CIRCU¥FERENCE

RWW RO WIO NN ]

Min
48,9
46.3
49.9
5¢.5
51.7
52,9
56,8
59.2
59,3
58.3
$£3.4
5%.8
71.0
69.2
78.93
81.8

{Females)

SeQ.
2.8

L] [ L] @ * ¥ *

2O UU A JBnDme LN

¢ 6 % & s & » »

WRNWS JWww o oo Wwn

¥in
3.4
u5o9
47.8
48.9
50.4
53.5
55,7
56,8
54.9
61.8
80.6
66.5
£38,.¢
71.9
70.6
72.2

327.

{cm}

S5tk
47.1
48.7
5¢.9
52.5
S54.4
56.5
58.7
6C.5
63.1
£5.0
67.4
6%.9

73.5,

78.4%
82.5
83.4

{cn)

Sth
45,2
48.4
50. ¢
51.5
53.3
5‘;'6
58’3
59.6
61.86
54.90
£8.4
781
73.3
74.2
75“;
75‘3

58th
51. 1
53.¢
55.2
57.3
5.2
62,7
65.1
£7.0
63.1
71.3
75.4
79.4
84,3
33,5
92.0
94.5

S0th
49.7
52. S
5“.2
56’6
58.9
61.3
62."4
66.3
?C.a
72.8
75.8
78.2
84.5
81.7
82.1
82.4

95tk
55.8
57.2
5908
£4,3
67,1

70.2 -

73.7
81.1
8G.9
81.5
86.7
1.6
g4.7
101.8
103.7
10“‘ 2

$5th
53,9
56.7
59.5
£1.8
68.8
T2.4
75.1
76.9
86.8
84.8
85.8
87.8
88.8
92.7
92.1
§2.5

107.6
112.3
111.1
187.5

Max
35.6
6G.1
75,8
67.1
81.7
82.5
85.3
91.0

102.5
82.8
33.6
21.8

107.4

3.6
38.3
96,4
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CHEST BREADTH AT AXILLA

Subject stands erect with feet together, weight evenly distributed,
arms initially raised then Towered when instrument is in place.
With the pointed blades of an automated anthropometer, measure the
horizontal breadth of the chest at the level of the axilla {(armpit).
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Age ({(yrs) N ¥ean s.d. ¥in 5th 50tk 95th Yax
2.0-3.2 63 - 16.1 1.2 12.9 13.8 16.0 17.8 19.2
3.5-4.5 77 16.7 1.1 13.7 14.5 18.7 18.3 13.5
3.5"‘5.5 92 17-3 1:0 15.2 15-6 1711 19.@ 19.8
5.5-6.5 79 17.% 1.4 13.7 15.8 17.% 20.48 21.1
€.5-7.5 87 18.7 1.5 1.2 t6.1 18.5 21.1 22.9
7.5-8.5 68 19.8 1.8 16.3 17.5 18.7 23.1 27.5
8§.5-8.,5 91 20.8 1.9 15.5 17.8 20.6 28.0 25.2

€.5-10.5 g5 21.1 2.1 17.3 18,0 2¢.8 24,8 26.2

10.5-11.5 86 21.86 2.2 17.7 18.2 21.3 248.% 31.4
11.5-12.5 g7 22.7 2.2 18,7 1%.5 22.2 26.3 28.9
12.5-13.5 1C7 23.7 2.0 17.6 20,5 23.8 26.8 2S.3
13.5-74.5 e 26,8 2.¢C 18.7 21.8 24,7 27.9 23%.1
14,5-15.5 81 25.8 1.9 19.8 22.6 25.% 28.7 2%.4
12.5-16.5 7¢ 26.7 2.1 22.0 23.Z2 2.5 30.7 33.7
16.5-17.5 &7 27.3 2.1 23.0 23.% 27.1 30.% 33.°%
17.5-1%.0 27.8 2.3 22.9 24,5 27.6 31.3 33.3

€3
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CHEST BREADTH AT AXILLA (CM)

CHEST BRERDTH AT AXILLA (CM)
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CHDST BREADTH AT AXILLA (cm)

{Males)

b3 Hean s.d. Min Stk 55th
32 16.5 1.3 12.9 13.6 16.5
3¢é 16.7 1.1 13.8 14,7 16.5
58 17.8 1.0 15.4 15.8 17.4
33 17.7 1.6 13.7 15.1 17.5
41 18.1 1.2 15.2 15.7 18.¢0
38 1%8.3 1.6 6.2 17.2 18.1
L2 20.2 1.8 15.5 17.3 2{.%
4¢C 2¢.¢ 2.1 17.3 17.6 20.3
41 20.8 1.7 17.7 17.8 20.7
s5 22.2 1.8 18.7 19%9.1 22.¢
58 23.3 2.2 i7.6 19.1 23.53
49 24.8 2.0 18.7 20.7 24.9
42z 25.5 2.2 16.8 21.3 25.5
38 27.7 2.3 22.0 22.9 27.%6
28 28.6 2.2 23.83 23.6 28.8
3¢ 28.9% 2.0 25.6 25.7 28.8

CHEST BREADTH AT AXILLIA ({cm)
{Fepales)

N Bean s.d. ¥in 5¢th 58tk
33 15.7 1.C 13.2 13.6 15.7

41 16.7 1.2 13.7 14.2 16.8
34 17.8 0.9 15.2 15.3 16.9
4¢ 18.2 1.2 15.9 16.1 18.1
Lé 19.2 1.5 15.3 16.2 13.1
32 20.4 1.8 , 17.9 18.1 20.¢
&9 21.3 1.8 16.4 18.1 21.2
Ls 21.3 2.¢ 17.5 18.1 21.1
45 22.3 2.4 8.5 18.9% 21.9
4z 23.3 2.4 1%9.6 1%.9 22.5
‘&9 24,3 1.6 21.2 21.5 24.1
41 24.5 2.C 21.1 21.5 24,3
33 26.17 1.6 21.6 22.4 26.1
41 25.7 1.4 23.8 23.2 25.7
39 286,64 1.4 23.5 23.7 26.4
<= 28.4 1.8 22.9 22.9% 26.2
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95th-

18.2
18.1
19. 1%
28.5
19.7
23.5
22.8
2.2
23‘6
24.8
26.0
27.9
28,86
36.7
31.6
31.9

95th
17.0¢
18.3
18.4
20.1
21.7
23.5
24,2
25.9
27.%
26.8
27.8
28.5
27.5
28,2
29.4

dax
19.2
i8.8
18.8
21. 1
20.4
25.9
25.2
26.2
25.4
23.3
29.3
28,

28.1
33.7
33.8
33.3

Max
17.2
1%8. 8
19.3
25.9
22.0
27.
24.4
26.0
31.4
28.9
28.1
2%.1
2%.4
23.4
3n.1
30.1%
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WAIST HEIGHT

Subject stands erect with feet together and weight evenly distributed.
With the pointed blade of an automated anthropometer, measure the
vertical distance from the standing surface to the umbilicus {navel).
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2ge (yrs)
2.8-3.3
3.5-4.5
4.,5-5,5
595"'60 5
6.5-7.5
7.5-8.5
8.5-9,5
9.5-19,5
16.5-11.5
11.5-12,5
12.5-13,5
13.5-15.5
14,.5-15.5
15.5-16.5
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13-5-?1-5
11.5-12.5
12.5-13.5
13.5-14,5
16.5-15.5
1505'?6.5
16.5-17.5
17.5-19.¢

N
33
37
8
39
&1
38
&2
4g
41
S&
58
4¢
42
38
28
38

3t
41
35
41
45
3z
49

45
L2
5¢
4%
39
41
39
28

W2IST HEIGHT (cm)
{Males)

Mean
5.4
55.5
60.6
54,8
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F4.0
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81.3
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930 5
39,1
100.¢
105.8
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43,7
5¢.3
50.7
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61.1
67.8
£8.3
71.8
78,2
81.0
83.7
84,2
87.8
89.0

160.7
83,8

5th
44,7
53.8
54.5
57.0
63.4
68, 4
69.9
7301
78.7
82.3
85.9
89.1
98.8
98.6
1.1
5.5

WAIST HEIGHT (cm)
{Feazles)

Mean
48,2
58,4
80.5
65’5
£%9.3
73.8
80.2
82,2
86.6
30.4
93,8
85.8
99.6
97.1
98.¢
58.5

S.d.
3.2

SERrwWweEOlELEESREWWW
$ 8 & ¥ 8w O 4 O 3 & & 6 a4 e »

WD DN WE BN WW

Min
44,1
SC.4
54.2
57.2
58,5
66.4
71.5
73.9
72.8
81.7
85.9
86.3
87.5
81,3
$8.1
88.6

335.

5tk
£8,1
50.7
55.4
58.0C
6C.8
66.5
73‘ 3
7441
79.9
81.9
86. 4
86.9
9C.9
92.1
90.2
89. S

56th
56.5
55.0
6G.4
64,2
69.3
72.7
77.8
81.1
84.2
87.8
92.4
3,3
98,7
1C6. 0
107.1
106.6

50th
48,2
55.0
6C.2
65.1
68,5
73.9
79.9
82.8
B6.6
85.6
93.7
95.1
9%.2
96,1
97.56
398.3

95tk
54.1
£0.2
67.8
72.1
72.9
79.9
84,3
89.6
89,4
97.5
1062. 6
107.2
109.0
112.5
111.8
116.8

95th
53.5
61.1
66.0
70.2
78.58
80.5
87.1
89.3
93.1
838.9
2%8.8
104. 4
1C7.8
102.3
104.1
106.3

¥ax
57.5
6%, 3
69,86
T4.1
T75.4
84,0
87.5
91. 8
92,9
28.8
129.9
113.7
111. 2
T14.3
114.6
322.5

¥ax
54.5
52.7
68,5
75.7
85.9
81.2
95,5
90.¢
85.7
1G5.5
121.8
168.9
111.5
108.8
106.7
113.7
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(66)

WAIST CIRCUMFERENCE

Subject stands erect with feet together, weight evenly distributed,
and arms hanging at sides. With an automated tape device, measure
the horizontal circumference of the waist during normal breathing
at the level of the umbilicus (navel). _
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110.00+

1
L4

"+ MALES .
x FEMALES c .

T
o
+

100.00+

WAIST CIRCUMFERENCE (CM)

WAIST CIRCUBFERENCE (cm)
{¥ales and Fenmales)

Age (yrs) N #ean s.d. ¥in Stk S5%th 3835ta ¥ax
2.%=3.5 21¢C 48,1 3.2 38,8 43.1 48.1 52.5 53.%6
3.5-& 3 2Z¢ 9.3 2.9 41,7 44,7 4%.1 54.1 58,5

.5~-5,5 262 51.1 3.8 53,7 45,7 50.8 57.2 77.%
5.5 8.3 218 52.0 3.7 84,4 £5.3 51.3 58,7 63.3
6.5-7.5 224 5.2 5.7 44,3 88,0 ©53.9 €6.7 8u4.5
7.5-8.% 1E&8 56.8 8.1 5.4 43.% 35.5 €7.3 85.5
8.5-9.5 281 58.8 8.5 48.7 51.2 57.3 71.1 8%.7

9.5-18.5 253 60.5 7.0 50.1 52.8 5%.4 75.39 88.¢
1¢.5-11.5 278 63.4 7.9 48,7 53.8 £61.2 79.8 385.1
11.5-12.5 286 54.8 7.1 51.1 55.6 63.3 78.2 94.6
12.5-13.5 312 7.1 €.9 52.2 57.5 65.83 80,0 98.3
13.5-14.5 270 £€9.2 6.9 57.4 60.2 68.G 81.% 0983.7
18,5-15.5 263 71.6 7.0 57.8 61.8 69.7 83,3 183.4
15.5-16.5 1¢6 73.2 7.3 5.9 64,2 71.6 86.2 108.5
16.5=-17.3 219 4.2 7.8 60.3 64,7 73.2 90.3 165.3
17.5-19.0 183 75.¢ 7.7 60.2 65.5 75.8 33,5 125.3
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f4.5-15.3
1505"1605
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17.5-1%.90

Bge (yrS)
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[LIRVARV RTINS R Y
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9;5‘}
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13.5-14.5
1&05'1505
15.5-16.5

1605"1705
1705-1900
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117
142
108
104

8¢
113
124
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154
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331
160
1C4

88

85
3¢S
12¢
111
12¢

S3
137
12$
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132
158
112
132

G¢
118
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Mean
48.5
49.2
51.0
51.9
5&.3
56.6
58.3
61.0
63.83
64,4
67. T
69,2
715
FEIS )
76,6
78.8

W3ais

»3

¥ean
47,6
49.5
511
52.1

55.3
57.0C
59.2
60,8
83.7
65,2
67.2
6%.1
0.5
71.8
72.2
72.C

. CIRCUMFERENCE

{¥ales)

Min
42.1%
42.6
43.7
Bg. 4
44,3
45.%
ugtq
56.’9
5¢.6
53,0
52.2
58.2
57.8
5609
6€3.5
62.5

WOV W WO WY

¥ 8 6 » & & o6 ¢ 6 O & & €8 @
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CIRCUKFERENCE

{Fenmales)

Min
38'8
41.7
u3.7
35‘1
85,3
46.3
48,7
58.1
48,7
51.1
53.0
57.4
58.9

.58.7
6C.3
60.2
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{ca)

5th
43.6
44,7
45,0
45,8
48,8
49,5
51.5
53,5
53.3
56‘1
5.5
60.3
61.7
64,4
67.3
88,4

{cz)

5tk
4%7.3
45,6
88,0
45,0
57.7
48.9
58.5
51.9
548.0
55.4
58.4
58.7
61.9
£2.9
63.2
€3.3

58th
l‘s‘ 1
48.8
5%.9
1.5
53.5
55.6
57.%
59,2
56,9
£2.9
$5.7

€8.0
785.86
73.6
75.2
77,4

50th
48.90
49,4
5C.8
51.4
54,2
55.4
57.5
52.6
1.8
£3.8
£5.9
68,0
58,5
70.7
78.5
T70.3

35th
54,3
53.8
57.4
58.3
62.4
£5.5
70.3
78,3
75.8
75.&
81.2
83"1
85,1
83.3
91.1
92.1

95th
52.2
54.5
56,7
58.8
68.3
£9.1
71.4
73.7
80.0
81.3
77.2
81.1
81.1
84.3
87.3
82.2

T Max
65.6
58.5
52.0
Bu.i
78, %
33.8
85.7
6.8
88,6
94,6
38,3
95.9
163. 8
108,.5
126.3
105,33

¥ax
54,7
57.2
77 .4
65.3
34,5
85.5
8.7
88.5
95.1
9&.3
$8.0
83.7
1£0.3
1\430
101.¢&
94,3
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WAIST BREADTH

Subject stands erect with feet together, weight evenly distributed.
With the paddie blades of an automated anthropometer, measure the

horizontal breadth of the torso at the level of the umbilicus
(navel) at a fixed pressure value.
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$0.00 ¢

20.00¢

WAIST BREADTH (CM)
B
8

o002 3 p : v 1'1; S 5

AGE (YERRS)

WAIST BREADTH {cm)

{¥ales and Females)
2ge (yrs) N ¥ean s.d. ¥inp 5th 5Ctk 95th ¥Max
2.5-3,.5 €58 16.1 1.0 13,7 4.3 16.0 17.% 15.8
3.5-8,5 b7 17.8 1.1 3.4 14.8 17.1 18.7 1S5.2

ﬁ.5"5.5 93 17.8 102 1502 ‘!5-8 ?7;8 19.5 280

5.5=6.5 78 18,3 1.6 14,5 15.% 18.1 2%1.0 24.5
6.5-7.5 87 19.0 2.0 18.5 15.5 18.7 22.8 24.6
7.3-8.5 €8 20.4 1,8 18.1 8.5 22.5 22.5 28.5
8.5~-9.5 S 21.3 2.2 17.0 18.2 28.9 25.1 28.5
9.5-10.5 g= 21.8 2.8 16.9 18.7 21.4 26. 33.9
1C.5-11.5 86 22.8 2.7 6.2 18,6 22.0 26.% 33.1
11.5~12.5 7 23.4 2.5 18.2 "19.8 23.0 28.1 23.7
12.5-13.5 1C8 28,5 2.7 18.4 208.8 28,2 2%.6 34.5
13.5-18.5 8% 25.8 2.4 26,1 21.3 25.7 2%.56 31.7
14.5-15.5 81 25.9 2.2 20.7 21.7 26.1 2%.% 32.¢C
15.5-16.5 7¢ 27.1 2.2 21.6 23.8 27.1 30.8 33.0
16.5-17.5 €7 27.5 2.3 22.3 23.5 27.3 31.3 33.8
17.5-18.6 -3 28.0 3.1 20,7 23.5 27.5 32.2 36.5
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10.5-11.5
13.5-12.5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-1%.¢

| R
bt

o
ntn
Cpph

°
L

m(ﬁ(ﬂ(‘ﬂUlUlO
O @~ & W

b

[ JRY

°
Lt it

® o ¥ o o
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8,5~
10.5-11.5
11.5-12.5
12;5"‘3305
13.5-14.5
1“.5’15:5
?555“;605
16.5-17.5
17.5-19.¢C

33
37
ts
38
41
3¢
41
40
41
55
58
43
4z
38
28

38

¥2AIST BREADTH (cm)

{Males)
¥ean S.d. ¥Min 5th
16.3 1.1 14,0 14,8
17.2 1.1 14,8 18.8
17.8 1.2 15.2 15.8
18.2 1.8 15.2 15.7
18.5 1.9 4.5 135.0
20.1 1.5 18.1 18.5
20.8 2.3 17.80 17.8
21.6 2.8 17.4  18.9
21.2 2.1 18.2 17.1%
22.% 2.2 18.2 1%.7
24,1 2.6 18.4 20.3
25.4 2.6 20,1 21.2
25.4 2.2 26.7 290.9
272 2.% 22.% 23,2
27.6 2.1 22.3 22.7
28.0 3.1 2C.7 20.8

EAIST BREADTH {cm)

{Fenales)
¥ean S.d. ¥in 5t:
15.9 0§.8 13.7 14,0
6.8 1.1 13.48 14,7
17.6 1.1 15.6 15.7
18.48 1.7 14.3 15.8
1%.4 2.8 14.9 16.3
28.8 2.6 18.3 18.4
21.7 2.1 17.6 18.3
22.2 2.8 16,89 18.1
23-“ 207 ‘5909 20.0
23.9 2.8 1%.8 19.°9
28.1 2.7 28.6 21.5
26.8 2.2 2.1 22.2
26.5 2.¢ 21.3 22.7
27.0 2.1 21.6 23.8
27.8 2.4 22.% 23.8
28.1% 3.1 23.8 23.%

343.

5Cth
16.8
17.3
17.8
18.0
18.4
39.8
20.3
21.2
21.C
22.5
23.9
25.1
25.5
27.1
27.4
28,1

S0th
15.9
16.9
17‘“
18.1
1%.1
2.2
21.4
2.8
22.4
23.2
24,5
28.4
26.%
27.¢
27.1
27,9

95th
17.9
18.9
1%.5
13.8
206.5
22.0
28,2
25.8
24,3
27.3
28,8
28.5
28.7
31.7
30. 1
32.86

95tk
17.0
18,1
19.“
21.3
23.3
23.2
25.1
26.3
27.2
23.3
30.3
29.3
29.3
3Q0.6
31.5
34.3

¥ax
19.8
19.2
20.8
24,5
22.7
28.85
28,5
31. 4
27.8
2%.0
30.2
31.7
30.2
33.0
32.2
36.5

¥ax
18.¢0
18. 8
2@03
22.8
28.6
28.5
26.2
33.9
33,1
28.7
34.5
31.

32.¢
32.48
33.8
36.4
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NATURAL WAIST CIRCUMFERENCE

Subject stands erect, arms hanging at sides. With an automated tape
device, measure the circumference of the torso at the natural waist.
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110,007 -

85.00 + .

NATURAL. WRIST CIRC (CM)

NATURAL WAIST CIRCUMFERENCE (cm)
{#ales and Females)

Age {yrs) N ¥ean s.d. Min Sth 50th 95tk Hax
2.8-3.5 65 47.C 3.1 38.4 41,5 46.9 5%1.4 57.3
3.5=4,5 67 48,4 2.8 41.2 43.5 48.8 53.1 534.5
4,5=-5,5 E8 0.9 2.8 45.,% 16.0 50.3 35.3 58.2.
5.5=6.5 79 51.6 3.5 43,9 45,8 51.1 56.% 66.8
€.5=7.5 &7 53,3 4,1 45,0 46,3 52.8 60.3 63,5
7.5-8.5 68 56.3 5.8 46.7 50.1 53.4 85,2 82,6
§.3-9.5 Ss¢ 58.4 6.2 48,1 49,8 36.3 58.4 82,7

$,5=-10.53 84 60.3 7.8 9.6 350.86 58.2 74.5 87.8

10.5-11.5 g6 60.3 7.0 48.7 51.3 59,0 71.1 8§2.2
11.5-12.5 93 63.6 7.1 5.0 54.5 62,1 76.3 982.3
12.5-13.5 7 65,3 7.1 53.1 56.5 64,2 79%9.3 89.3
13.5-14.5 80 §68.1 7.0 56.6 357.7 66.0 81,3 83.2
i4.5-15,3 21 68.3 6.1 57.5 5%.5 67.3 78.5 84.5
15.5~16.5 78 7.4 7.7 57.2 58.2 78.5 83.2 391.2
16.5-17.5 86 71.40 8.4 57.4 58.5 69,5 84.3 94.1
17.5-19.0 £3 4.3 S.4 56.1 £60.3 73.7 87.3 105.8
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NATURAL WAIST CIRC (€M)

NATURAL. HAIST CIRC (CM)
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13.5-14.5
14.5-15.3
15.3~16.5
16.5-17.5
17.5-15.0

iAge ({yrs

-~

t [ )
e 6 & & o ¢ »
gt bt

]

1]

WS WEWwN

* 5 5 8 o # @

oL Oo
[

IWM W W

¢
un

9,5-1¢
1¢.5-11.5
1105‘12-5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-15.5
16.5-17.5
17.5-19.3

BATURAL WAIST CIRCUKFERENCE ({cm)

{¥ales)

b %¥ean s.d. Min 5th 30tk
33 47.8 3.¢ 41.9 42,2 47.3
33 48,3 2.8 49.2 42.5 48.3
55 51.2 3.0 85,7 45.7 51.0
38 51.7 4.0 43.% 44.7 51.2
41 53.4 3.7 4.0 46.C 52.9
36 56.8 5.8 46,7 89,7 36.1
§2 9.2 6.8 48.9 50.1 57.86
3% 62.2 7.5 52.0 53.6 860.%6
41 0.4 5.2 50.8 52.1 359.0
53 5.3 6.9 35,8 55.0 63.2
21 67.3 7.3 53.1 57.8& 65.6
41 71.1 6.7 860.9 63.2 70.86
42 7.8 6.3 £7.9 59.7 6%.8
3 75.6 6.6 57.2 67.% 78.1
27 77.8 5.5 68.4 69,2 76.7
38 78,3 8.¢ 63.6 67.9 7T8.8%

KATURAL WAIST CIRCUMFEIRENCE {c=n)

{Females)

N ¥ean s.d. Min 5¢h 350th
32 46,1 2.9 38.4 3%.9 46,2
34 48.6 2.9 41.9 43.6 48.5
33 50.5 2.4 46,0 46.1 50.3
4¢ 51.4 3.0 36,9 47.4 58.8
46 33.2 8.5 45.0 46,5 52.86
32 55,9 6.1 48,2 4%.2 54,8
48 57.7 8.7 48,1 49,7 56,1
45 58.6 7.7 £8.8 4%.6 56.3
4% 80.2 8,3 48,7 50.5 58.8
i 54] 61.5 6.8 54,6 58,0 58,6
4€ $3,2 6.8 55,7 54,9 £1.2
38 4,9 5.8 56.6 57.1 64,0
38 £65.5 4,86 57.5 5%9.1 6u4.9
44 65.5 E.2 57.4 58,7 84,0
33 €6.2 6.6 57.8 57.7 864.0
25 66.8 5.9 56.1 57.0 65.3

347.

95%th
51.6
52.8
57.

56.5
59.¢
64.2
71.9
75.‘;
67.3
76.5
81.4
82.5
81.0
87.86
86.8
92.5

95tk
ag. 5
53.4
55.4
57.7
50.8
85.4
68.1
T2.5
79.6
72.8
73.6
T4.8
73.5
75.4
B1.8
76.3

T Kax
57.3
53.2
58.2
€6.8
3.6
82.6
82.7
84,0
75'6
80.3
86.4
83,2
84,5
21.2
4.1
185. 8

Xax
53.4%
54,5
55'7
59.0
55,5
8£.8
72.4
87.8
92.2
82.8
83.3
82.9
77.9
78.9
86.4
81.4
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ILIOCRISTALE (PELVIS) HEIGHT

Subject stands erect with feet together, weight evenly distributed.
With the pointed blade of an automated anthropometer, measure the

vertical distance from the standing surface to the highest point
on the right iliac crest of the pelvis.

(giﬂfﬁ\:)
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120.00 7

ILIOCRISTALE HEIGHT (CM)

ILIOCRISTALE BEIGHT (cm)
(Males and Fenmales)

Age (yrs) N Mean s.d. Min 5tk 30th 95tk Max
2.0-3.5 67 51.4 3.8 43.4 46.6 50.7 58.3 50.0
3.5-4.5 79 56.2 3.7 k3.5 50.7 56.3 62.5 653.8
4.5-5.5 76 61.4 3.2 54,5 55.3 61.4 66.1 88.2
5.5-6.5 77 6.4 3.4 57.6 61.2 65,9 72.1 77.2
6.5-7.5 s 71.6 4.2 63.0 64.7 71.6 78.4 82.5
7.5-8.5 €4 75.6 3.8 65.7 68.5 74.7 81.) 83.9
8.5-9.5 21 79.7 4.3 7t.5 71.9 80.5 85.4 93.1

8.5-10.5% 75 83.6 4.6 72.3 735.6 83.4 91.0 34.7

10.5-11.5 &7 87.2 5.6 75.4 78.0 B8&.86 97.2 83.0
11.5-12.5 g3 91.3 E.7 78.3 82.5 9C.7 100.9 107.5
12.5-13.5 100 §4.8 5.2 82.5 B86.4 94,8 103.7 110.4
13.5-14.5 82 %7.2 5.7 78.8 83.2 97.1 165.3 110.4
14,.5-15.3 87 83.2 4.5 89.5 971.4 398.5 105.6 188.2
15.5-16.5 63 101.58 6.1 2C.1T 2.1 101.9 111.4 113.1
1€.5-17.5 74 101.7 5.5 88.5 92.5 100.S 109.7 114.7
17.5-18.¢ 46 102.5 6.4 81.6 93.3 102.0 112.38 117.9
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2ge (yrs)
2:@’3:5
3.5-4,5
4,5-5,5
5.5-6.5
€,5-7.5
7.5-8,3
8-5‘9‘5
$.5-10.5
18.5-%1.5
11.5-12.5
12.5-13.5
13.5-14.5
id4.5-15.5
15.5-16.5
1645-17.5
17.5-12.0

ige (yrs)

2oc"’3s5

O~ on U e

@O
[
TUle & o ¢ &

14.5-15.5
15.5-16.5
16.5-17.5
17.5-13.¢

¥
37
Ly
3E
43
34
32
33
37
49
52
5¢
1
39
31
38
23

30
35
41
34
41
32
48

48
43

31
L8
32
3¢

23

ILIOCRISTALE HEIGHT

¥ean
51.3
55.0
61.2
66.3
71.8
75. 1
75.8
83.1
85.3
91.5
35.1
87.8
10C.4
154.5
104.8
186.9

ILIOCBISTALE HEIGHT

¥ean
51.¢
57.56
€1.6
66.5
71.4
T4.8
79.%6
8“0 2
89.¢
91.G
84.5
S%.3
98.3
98.7
S8.4
98.1

{Males)

S.d.

3.7

00»00.&00.2»
WO W o (WD d LIt

FEaEUMWouEREWWweEwWwWw

L] - [ °®

¥in
56,1
4¢,8
54,5
81.2
83,0
68.4
717
72.9
T5.4
80.3
85.7
87.2
0.4
82.5
94,8
93,2

{Fexales)

a3 o & & © ¢ v s B © 3
WONDRDaNENANNODWWE D

pEMIbOVEEPLEBRWLWODWWESN

* . *» @ L] 3

¥in
43.4%
51.0
53.4
57.6
£4.0
65,7
71.5
77.7
77.9
78.3
82‘5
78.8
88.5
90.1
88‘5
91.6

351.

(cm}

Sth
46,4
50.6
54.8
61.3
63,5
69.3
71.8
74,9
76.0
81.9
86.4

£.7
9&. 1
93,5
95’ 3
99,3

{cm}

5tk
45,1
52.¢
56.8
60.90
€4.8
66. 9
72‘ 3
77. 8
79.9
82.5
85.2
83.9
90‘2
960 5
$0.3

©91.8

50ta
55.2
54.3
61.3
65,6
719
75.9
8.9
83.1
85,1
85.93
84.5
S7.2
1C0.5
164.8
105.8
1C6. 1

5Ctha
51.1
57.8
61.3
66.5
71.1
74,2
79.7
83.6
89.1
21.9
94,8
95.¢€
97.3
8.2
88,7
96,7

95tk
58.9
69.1
66.1
72.56
78.
85.9
84,2
83.4
S4.6
104.4
104.6
165.3
105.5
111.8
110.4
115.7

95tk
62.8
65.7
71.5
78.0
81.2
86.1
31.6
97.8
97.5
101.9
10&.9
106, 9
107.2
105.2
64,3

¥ax
5%8.0
£4.3
57.1
77.2
82.5
81.5
84.9
S4.4
87.6
1¢7.5
110. 4
116. 4
1¢8.¢
113.1
1148.7
117.9

Hax
60.0
55.8
68.2
72.2
79.1
83.9
93.1
88,7
93%.5

181.5
1065.90
106.3
108.2
108.1
107.5
110.56
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HIP HEIGHT AT BUTTOCKS

Subject stands erect with feet together, weight evenly distributed.
With the pointed blade of an automated anthropometer, measure

the vertical distance from the standing surface to the maximum
posterior protrusion of the buttocks.

352.



110.004

1

100.00+

80.00+

70,00+

$0.00+

HIP HEIGHT AT BUTTOCKS (CM)

HALES
FEMRLES

Age (yTs)
2.0-3.5
3v 5”“05
Q.5*‘S'S
£.5-6.2
€.3-7.5
7.5-8.5
8.5-9.5

9.5-10.5

16.5~-11.5
11.5-12.5
12.5-13.5
13.3-1%.5
14.5-15.5
15.5-16.5
18.5-17.2

17.5-19.0C -

BIP? HEIGHT 2T BUTICCKS (cwm)

{¥ales and Fexales)

Mean
40.4
46.2
5¢.5
54,8
58.5
£2.6
67,3
68.2
72.6
76.3
79.3
82.5
B4.4
85,2
85.1
87.4

® ¢ & o o o o o o =
w2 B OOV OO S JNN OO

NOoONUnMEeErrwReflRwwwwn

L] L] . * o * o

¥in
34.6
39,6
31.3
48,1
48,9
58,0
6.0
63.0
67.9
71.0
715
72.2
73.1
73.3
71.8

353.

Sth
38.2
1.5
b5.6
49.8
51. 8
56,7
60.¢%
62.4
66,7
£8.8
72.1
73.4
74.8
75.3
75.5
75.3

5Cth
3%.9
45,4
50.7
54.4
58,5
61.9
67.2
69.4
72.86
75.2
78.7
81.8
83.%
85.5
85.2
87.3

S5tz
55,2
52.0
56.9
61.5
64.7
68,1
73.8
75.4
77.8
84,9
85.9
92.2
94,5
S4.1
84,8
85,0

4ax
85.7
54,3
58.5
68,6
£3,8
78,0
73.90
7%.6
83.3
93.8
23.9
§5.5
96.2
93.4
28.8%
1¢3.7
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HIP HEIGETZ AT EBUTTIOCKS {cm)

{¥ales)

age {yrs) N Mean s.d. ¥in 5tk 50th 85th ¥ax
2.8-3.5 33 41.3 2.8 36,2 36.5 4%1.5 85,2 45,7
3.5-4.,5 37 46,3 3.3 9.7 42.3 45.4 53,2 54,3
4,5-5,5 58 56.4% 3.3 41.3 43.5 358.8 53.1 58,5
5.5-6.5 33 58,4 3.8 48,1 4%.5 33,3 62, 63.5
6.5-7.5 41 58.4 3.2 51.3 51.7 58.8 63.3 64.5
7.5-8.5 36 €2.9 3.8 55.8 57.2 £1.9 68.5 74.¢
8.5-8.5 42 68.5 4.0 58.0 58.8 &6.2 72.7 74.5
8.5-10.5 40 6.1 4.% 66.0 62.3 68,5 78.2 79.6
16.5-11.5 41 72.5 2.6 66.7 67.7 72.4 76.% 77.5
11.5-12.5 55 76.8 4.7 67.9 68.6 74.9 84,% 8%.8
12.5-13.5. 58 7%.6 5.0 71.5 72.3 78,7 8%.1 93.¢
13.5~14.5 49 84.8 5.2 72.8 75.1 85.0 93.4 95.5
14.5-15.5 42 85.6 5.9 73.8 75.0 85.4 94,6 96.2
15,5-18.5 3¢ 89.7 &.1% 77.6 82.9 %0.0 94.9 8%.4
158.5-17.5 28 3¢.9 3.0 85.5 85.8 91.2 84.9 96.6
17.5-13.90 38 91.1 35.¢ 8C.1 80.5 91.4 100.2 153.7

HIP HEIGHT AT BUTTCCKS {cm)

{Females)

Age {(yrs) ¥ Mean Ss.4d. ¥in 5¢h 50tk 95th ¥ax
2.¢~3,5 34 38.4 2.7 3.6 35.7 38.8 44.7 45.35
3.5-4.5 41 46,1 3.2 3%.6 40.4 45,4 351.2 52.4
4.5-5,5 35 ' 50.6 3.0 6.2 46.3 50.0 56.8 58,0
5.5«6.5 47 55.1 3.4 48.6 48.7 54.8 61.4 64.6
£.5-7.5 45 58.5 4.1 48.% 50.4 357.6 66.2 69.8
7.5-8,5 32 £2.2 3.8 55.8 56.0 61.9 67.5 71.2
8.5-9.5 49 §7.%9 3,9 60.7 ©1l.4 67.4 7Ta.4 78,0

9.5-10.5 &5 69.3 3.6 62.3 €2.4 6%.9 75.2 76.9

16.5-11.5 45 72,7 8.1 3.0 65.4 72.4 78.1 80.3
11.5-12.8 42 6.6 S.0 68.2 68,8 75,3 8%4.8 93.8
12.5-13.53 5¢ 7%.0 4,.¢ 71.6 71.7 78.6 84.5 89.1
13,.5-14.5 41 7%.7 4,6 71.5 72.7 78.9 87.0 %2.1
14.5-15.5 3s 83.2 4.8 72.2 74,3 83.0 9%8.1 84.5
13.5-16.5 41 81.0 4.0 73.1 74.3 80.3 87.1 93.7
16.,5-17.5 39 81.0 4.0 73.3 75.0 8(.2 856.6 3%1.5
17.5-18.6 2% 81.8 5.0 71.8 72.5 81.4% 80.7 92.5
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HIP CIRCUMFERENCE AT'BUTTOCKS

Subject stands erect with feet together, weight evenly distributed.
With an automated tape device, measure the maximum horizontal
circumference of the hips at the level of the greatest posterior
protrusion of the buttocks, as viewed from the side.
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HIP CIRCUMFERENCE (cm)
{¥ales and Fenales)
ige {yrs) N #ean s.d. ¥in Bth 58th 35tk ¥ax
Z2.0-3.5 2C¢ 51.7 3.2 £3.8 48,8 31.8 37.C £2.1%
305"“.5 225 53‘5 305 345¢u 38.2 5301 59.3 65-6
4,53-5,5 26¢C 56.1 3.5 48,2 51.2 53.8 €2.2 77.7
5.5-6.,5 217 38.3 4.¢C Ue,8 52.0 B88.0 65.7 70.5
€.5-7.5 222 61.9 5.2 48,1 55.2 6C.9 71.7 83.¢
7.5-8.5 1eg £65.¢ 5.9 55.9 57.7 64,5 78.2 90.8
8.5-8.5 248 €7.7 5.8 55.3 5%.% %7.5 7%.8 81.4
i¢.3-11.5 278 74.3 7.7 58,2 64.2 73.1 SD0.5 108.2
11.5-12.5 283 76.6 71,2 $2.3 66.2 75,7 90.1 121,59
12.5-13.5 310 81.0 7.3 64,8 70.0 78.83 9B33.3 107.3
13.5-14.53 278 84.3 7.1 60.2 72.9 84,3 98.5 1C4.2
18,5-15.% 262 88,1 7.1 69.5 75,6 88.2 93.% 115.¢9
15.5=-16.5 1¢8 95.5 6.3 67.17 80.9% 8C.1 191.5 148.9
18.5-17.5 2z¢ 81.8 £.4 78.7 82.% 91.4 104.6 116.0C
17.5-19.0 158 83.0 6.C 77.% 84,2 982.4 103.4 112.35
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age (yrs)
2.0‘3' 5

13.5-14.5
14.5-15,5
15.5-16.5
16.5-17.5
17.5-13.¢C

Age (yrs)
2.06-3.5

05-2‘05
94.5"‘5.5
5.5=6.5
605‘7.5
»5~=8.5

8.5‘9.5
9.5-13.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.5-15,.5
15.5-16.5
16.5-17.5
17.5-19. 2

N

B
iCE
116
140
i€e
1¢€3

S4
111
118
137
18¢
152
154

- 129

1Co
104
BE&

B
&z
12
12€
111
118
Sy
137
129
139
133
158
116
133
28
116

- 68

HIP CIRCUMTEIRENCE

{Hales)
¥ean s.d4. ¥in
52.2 3.2 3.9
£2.8 3.5 45,4
55.6 3.4 48,2
57.8 4.0 89,8
£1.2 8.9 52.6
64,3 5.2 55.%
6.5 5.8 55.3
7C.0 €.7 58.4
72.9 7.C 62.5
75.8 6.7 62,3
78.8 6.9 64,8
82.6 7.C 60,2
85.8 7.3 68,5
8.2 6.8 7.1
81,7 6.2 78.7
3.5 3%.8 77.1

HIP CIRCUMFERENCE
{Females)
¥ean sS.d. ¥Min
51.2 3.1 43.8
54,1 3.4 48,2
56.7 3.6 45.7
58.8 &.¢ 50.6
862.5 5.4 49.1
65.8 85.,¢ 55.9
8.7 6.1 57.8
71.6 €.7 58.7
75.7 8.1 58.3
78,3 7.3 63.8
83.¢0 7.1 £5.7
86.5 €.7 71.¢
8C.2 6.2 71.1
5¢.9 5.6 88,7
$1.¢ 6.5 79.2
832.8 6.1 82.9

358¢.

{cz)

5th
47.2
47.2
50.3
32.1
5308
57.1
57.9
61.4
64.1
66. 1
€%.1
72.6
T4, 2
79.1
B3.4
84.C

(cm)

5th
86.C
49,1
52.73
52.¢
55.7
58.3
65.6
62.3
6&.8
66.2
72.5
75.9
79.4
83.4
81.6
84.3

5¢th
52.9
52.3
55.40
57.4
£C.4
63.8
66.1
€8.3
71,1
74,2
77.’4
82.4
86.2
8C.&
8¢.7
93.8

57.7
58.8
82,2
66,70
75.2
72.8
75.%
83.%
8&.7
87.7
96.8
S54.9
97.2
101.2
03,4
101.5

95¢th
56.2
549.8
61.8
64.8
71.8
77.5
7%.3
82.3
51,3
91.1
S4.4

50th
57.3
53.7
56.2
58.6
$2.0
64.8
67.7
70.6
74.2
77.9
82.2
86,5 98.5
90.3 99.5
89,5 101.9
87,6 185.8
91.5 104.1

95¢h

Bax
£2.1
54.7
68.5
€3.7
83.4
81.7
86.8
31.2

23.¢
121.9
123.8

99.¢
112.5
108.9
116.¢
112.5

¥ax
53,8
35.6
77.7
7.0
84,56
5.8
91.4
108.5
1£8.2
99.1
167.3
104.2
115.9
1537.8¢
113.8
107.

(71)
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HIP BREADTH AT TROCHANTER

Subject stands erect with feet together, weight evenly distri-
buted. With the paddle blades of an automated anthropometer,
measure the horizontal distance between the right and Teft

greater trochanter landmarks.

W,

S
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HIP BROTH AT TROCHANTER (CM)

20.004
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15.00
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i grotn

1¢.53-11.5
11.5-12.53
12.5-13.5
13.5-13‘5
1“.5'1505
15.5-18.5
16.5-17.5
17.5-19.0.

BIP BREALTH AT TROCHANIER (cm)
{¥ales and Females)

&6
7%
76
77

€4
1%
74
g€
35
1¢¢
82
£7
€3
74
46

Mean

18,
18'
19,
20.
21,
22.
23.
24,
25,
26,
28.
2S8.
3C.
32‘

)
7
€
2
4
4
5
2
8
6
3
7
S
2

32.4

32.

8

S.d.
1.0

¢ 8 o6 o 8 0 4 06 ® & o & @ @
Nad QWO UMW ® O U et €D b

wd BRI AN B N N b b cd sed b e

Ein
1507
16.5
17.0
18.1
18.8
1¢.3
20.2
2%.2
21.9
22.58
23.5
24,1
24.86
28.1
28.7
28.8
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Sth
156.5
16.9
17.6
8.8
19.8
24.5
20.8
22,0
22.5
23.9
24.4
26.3
27.1
28‘6
29.6
3C.6

50th
17.9
18.56
13,5
19.9
21.1
22.2
23.6
23.7
25.5
26.5
27.6
29"‘;
31.2
32.1
32.0
32.4

95th
2C.9
20.3
21.1
22.2
24,0
28.7
26.4
27.5
29.8
30.6
33.93
33.2
34,48
36.1
36.8
36.3

vax
20.7
21.7
21.7
22.8
26,0
27.8
33.90
28.7
32.7
33.9%
34.8
35.3
35,7
39,0
38.7
37.9%
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Age (yrs)
2:0-3t5

13.5-14.5
15,.5-35.5
15.,5-16.5
16.5‘1?»5
17.5-18.0

ige (yrs)

Z.5=-3,5
eS5=l,5
4,5-5,5

<O

(¥Y]

oLt
O ww g
& 9 ° € @

wm U Ut
[}
[SRTRV, R RVIRY ]

o~

[Se)
»
(e ¢ o o
L}
-h

‘30:5-11«\
11.5-12,.5
12.5-13.5
13.5-14.5
14,5-15.5
15.5-1605
16.5-17.5
17.3=-19.0C

N

Hip

3¢

41
34
42
32
47
37
LE
23
5¢
31
48
32
36

-23

BREATTE AT TROCHANTER ([cm}

{¥ales)

¥ean sS.d. ¥in 5th 50tn
8.1 1.1 16.4 116.6 17.%
18.5 1.2 16,5 6.7 18.2
18.4 1.1 17.6 17.2 19.48
20.3 1.¢ 18.3 18.8 28,0
27.2 1.3 8.8 13%.0 21.1
22.% 1.8 20.6 20.7 22.4
23.7 1.6 20.7 20.8 23.7
24,0 1.8 21.2 21.8 23.4
25.5 2.C 22.5 23.0 28,7
26,2 2.1 22.5 23.2 26.3
27.5 2.3 23.5% 23.8 27.2
2%.5 2.1% 24,1 25.8 2%.2
8.2 2.4 24.86 25.9% 30.1
32.2 1.9 28,1 28.3 32.2
32.3 2.2 2%.% 2%.5 31.8
33.0 1.8 2%,6 29.8 32.8

BREADTH AT TROCHANTER {cm)

{Females)
¥Mezn s.d. ¥in 5tk 58th
17.39 0.9 15%.7 16.1 17.9
6.9 {.9 1%6.9 17.3 18.7
1%.7 0.8 18.2 18.% 18.5
20.1 1.1 18.1% 18.2 19.%
21.3 1.7 18.8 18.9 21.2
22.3 1.7 8.3 19.8 22.1
23.5 2.¢C 28.2 20.8 23.4
26,3 1.6 22.% 22.% 28.0
26.7 2.3 21.8 22.7 25.8
27.1 2.4 22.9 23.% 27.¢C
29.0 2.8 24%.4% 24.5 29.0
30. 1.3 27.2 27.3 28.5
21.5 2.1 27.6 27.8 31.7
32.2 2.2 28.6 28.7 31.9
32,6 2.0 28.7 29.6 32.5
32.6 1.9 3¢.6 30.6 32.¢

363.

85tk

2G.3
28.5
26.7
22.2
23.2
24.3
26.1
27.7
2%.¢
28.5
3105
33.0
33.5
35.5
36.6
35.8

35tk
18.1
20.0
21.3
22.9
24,3
24.8
26.3
30.0
31.2
33.5
33.2
34.7
35.¢
36.8
38,5

¥ax
20.7
21.7
21.5
22.7
24.6
27.8
27.5
29.7
35.2
32.8
34.1
33.9
38.0
37.1
38.7
35.4

Kax
2009
20.8
2%1.7
22.8
26.0
27.5
32.0
28.5
32.7
33.8
34.8
34,3
35.7
36,6
37.4
37.¢
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ILIOSPINALE (PELVIS) HEIGHT

Subject stands erect with feet together, weight evenly distributed.
With the pointed blade of an automated anthropometer, measure the
vertical distance from the standing surface to the._right anterior
superior iliac spine of the pelvis.
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4 2 32 x

= st -

®
US.00 ¥ ¥ e
25.00 St . . e i
2 § 8 10 12 1 1] 18
AGE (YEARS)
ILIOSFINALE HEIGHT (ca)
{Males and Fenales)

Age ({yrs) ] Kean S.d. #in 5th 50th 35tk Max
2.6-3.5 67 47.83 3.1 36,8 43.4 47.5 53.2 55.3
3.5-4.5 79 52.5 3.5 46,6 47.8 52,0 53.0 354.¢
4,5-3.5 76 57.3 3.2 50.4 31.4 37.6 ©62.5 £3.¢6
5.5-6.5 77 62.2 3.5 53,7 57.2 61.3 68,3 73,8
6.5=7.5 78 6.5 3.8 57.9 60.7 68.4 73.0 77.2
7.5-8.53 €4 70.3 3.6 61.8 64,0 70.4 75.6 77.86
8.5-9.53 €1 Té.8 4.2 65.7 67.6 75.0 81.0 &86.8

8,5-1C.5 75 78.2 4.6 7¢.3 71.4 78.1 86.7 30.3

16.5~-11.5 7 81.9 3.0 70.6 74.0 81.5 8G.7 35.7
11.5-12.5 g€ 85.5 E.4 72.7 T77.0 85.3 S4.8 151.7
12.5-13.3  1{¢C 83.0 5.4 4.7 81.1 83.0 838.3 103.7
13.5-14.5 82 91.8 5.6 75.0 81.5 91.8 102.5 1C62.9
14,5-15.5 &8 93.0 4,8 81.3 83.2 82.8 99,9 101.3
15.5-16.5 63 95.3 6.3 82.3 85.1 395.2 163.7 10s8.6
16.5=-17.5 78 $5.5 €.C - 8G.5 88,0 S4.3 104.3 1{8.8
17.5-18.8 .46 95.9 7.1 84.0 85,9 95.2 108.7 119.9
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13.5-14,5
74.5-1505
153.5-16.5
16.5-17.5

17.5-12.06 .

Z3

ILTIOSPINALE HEIGHT
{¥aies)

¥ean
#7.86
51,53
57.8
62,6
67.3
71.3
75.4
78.2
80.8
86.1
89, ¢
92.7
94.8
98.8
39.3
100.¢

S.4.

3.1

4 & 9 *@ 9 O £ 4 . e ¢ [ [

°

EMmLwTLUEeErrwwwwWww

o 3

WOWOREMUOOAUINERN .-

Minp
332.8
46.6
51.¢
56,4
58,9
64,5
68'2
2.7
76.3
77.2
81.4
87.3
87.C
88.6
S3.1

ILICSEINALE REIGHT
{Fegales)

Mean
48.1
53.8
87.6
$1.8
66,5
68,2
74,1
78. 3
83.1
84,7
88.1
80.4
§1.6
891.8
91. 4
gﬁos

S.Qo

3.2

® o 2 o6 B 8 * 2 ¥ g * o @
N WOl W N

effinoumensE SLWWwWwWwWw

&

Min
84,7
48.2
50.4
53.7
57.9
€1.8
€5.7
71.3
0.5
72.7
74,1
75.0
81.3
82.3
8C.5
84.0

367.

{cm)

5th
42,8
46.9
5"3
57.4
60.1
6&.9
£8.0
70,9
73.8
77.6
81.1
83.3
87.5
89.¢
83.6
93.2

{cm)

5th
42.6
‘;8'&
1.8
55.7
6C.8
62.1
€6.9
71.5
73.9
76.8
78.9
78.0C
82.8
83.2
81.9%
84.2

5¢th
47.6
51.0
56.8
61,6
£€6.5
71.4
75.8
78.2
0.8
84,7
89,5
92.3
9L.6
98.2
$5.2
99,3

50th
47.5
53.86
57.7
61,2
66.1
§%.0
73.9
77.9
82.5
Bs.u
88.5
99,2
91.5
81.7
91'7
8%9.5

85th
52.5
55.8
62.5
68,2
72.5
76.1
83.2
84,7
87.7
37.C
99,2
100.2
98,8
106.1
104.7
106.3

85th
53.8
59.0
62.1
67.4
72.8
74.3
81.4
87.0
91.3
32.4%
36.7
100.0
99‘6
i00.0
97.5
96.3

¥ax
sS4.,7
80.2
€2.7
73.6
77.2
77.6
81.9
3.3
81.2
101.7
153.7
1¢2.9
121.3
106.6
1£8.8
110.8

Max
55.3
64,0
63,6
68’“
T4.8
76.%
86.8
87.3
95.7
94.7
38.8
101.8
101.2
103.9

93.5
103.2

(73)



(74)

BISPINOUS BREADTH

Subject stands erect with feet together, weight evenly distributed.
With the pointed blades of an automated anthropometer, measure the
distance between the right and left anterior superior iliac spines
of the pelvis.
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I
AGE (YERRS)

BISPINCUS BREADTH {cm)
¥zles and Fenmales)

Age {yrs) N ¥ean s.d. ¥in S5th 50th 95th ¥ax
2.9-3.5 67 W.8 1,2 1.5 12.8 14.6 16.4% 15.9
3.5-4.5 7% 4.9 1.2 12.3 2.8 14.8 16.7 18.3
4,5-5.5 78 15,7 1.3 2.8 13.3 15.8 17.52 13.4
5.5“6.5 77 36.2 1-3 12.9 1“02 1503 1805 19.0
6-5-7.5 75 3702 1.“ 13.9 1500 17-1 1903 2109
7.5-8,5 &4 17.6 1.4 H.4 15,7 17.4 19.5 23.1
8.5-9.53 g3d 18.5 1.5 15.7 16.5 18.1 21.2 22.3

9.5-10.5 75 18.7 1.6 15.3 18.1 18.% 21.2 23.3

10.5-71.5 g7 19.5 1.8 16.3 16.8 1%.3 22.5 25.7
11.5-12.5 g€ 20.1 2,1 18.5 16.6 1%.9 23.7 26,3
12.5-13.5 106 21.3 2.1 16.6 17.9 21.1 28.7 28.7
132.5-14.5 82 21.6 1.7 17.3 8.2 21.%5 24.0 25.C
14.5-15.8 g8 22.5 1.8 17.2 18.3 22.3 25.5 27.1
15.5-1€.5 63 23.5 1.8 19.6 20.0 23.4 26.4 27.3
16.5-17.5 73 23.7 1.S 18.8 26.3 23.9 26.5 28.2
17.3-19.8 . 43 23.3 1.8 20.1 26.3 2%.0 28.% 28.3
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(75)

GLUTEAL FURROW HEIGHT

Subject stands erect with feet together, weight evenly distributed.
With the pointed blade of an automated anthropometer, measure the
vertical distance from the standing surface to the lowest point
where the buttock curve and the back of the right thigh join.
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81.7
81.8
83.4

GLUTEAL

¥ean
37,7
82.7
46,5
48.7
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TROCHANTERIC HEIGHT

Subject stands erect with feet together, weight evenly distri-
buted. With the pointed blade of an automated anthropometer,
measure the vertical distance from the standing surface to the
right trochanter landmark.

alt
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55.7
57.3
61.4
63'“
66.4
70.8
73.2
?S‘“
79.5
78.86
86.9
83.1

(cm)

S5th
36.2
42.8
46.3
5¢.8
55.4
60.3
65.90
£5.8
€38,0
71.5
63,0
73,2
75.1
73.1
76,0

50th
2.4
45.8
51.1
55.9
6C. 4
64.2
3.1
71.2
73.3
T6.4
80.7
83.9
87.0
90.2
80. 8%
9¢.2

58th
43,0
47.7
51.7
5502‘
59.3
83.0
67.4
7&.“
73‘6
76,7
8%.1
89.9
81.4
80.1
81.5
79,9

95tk
48.3
51.3
55.4
2.4
68,1
70.2
72,1
77.6
B0.4
88.2
9005
$1.%
90.7
95,7
$5.4
186.0

95tk
47.6
52.86
56.2
60.7
65.5
6$7.7
74,9
79.6
81.8
B2.5
B6.7
830.0
91.3
90.1
87.2
89,1

T ¥ax
9,3
54.5
56.5
68.5
£9.9
70.7
73,1
B2.3
86,1
92.3
96. 4
93,8
91.6
99,86
180.8
188.7

Max
£8.9
58.7
58.7
62.4
68,0
£9.0
76,48
81.1
85.8
Ba.6
89.4
31.1
84,2
85.8
838.2
91.7

(76)



(77)

UPPER THIGH CIRCUMFERENCE

Subject stands erect with legs slightly separated, weight evenly
distributed. With an automated tape device, measure the horizontal
circumference of the right thigh at the level of the gluteal
furrow. .
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12% 37.7 4.1 28.2 31.6 36.5
sS4 3%.4 4.6 31.3 33.3 38.2
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63.9
62.3
66,5
64,2
£2.3
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72.8
70.5

Xax
35.96
33.0
49,1
44,3
53.7
58.2
59,4
67.1
63.6
62 ’.‘a
86.9
63.2
71.8
72.5
69,1
68,1
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UPPER THIGH DEPTH

Subject stands erect with feet together and weight evenly distributed.
With the paddle blades of an automated anthropometer or sliding
caliper, measure the horizontal depth (anterior-posterior) of the
right thigh at the level of the gluteal furrow at a fixed pressure
value.
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TIBIALE HEIGHT

Subject stands erect with feet together, weight evenly distri-
buted. With the pointed biade of an automated anthropometer,
measure the vertical distance from the standing surface to
right tibiale.
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CALF CIRCUMFERENCE HEIGHT

Subject stands erect with feet together and weight evenly distributed.
With the pointed blade of an automated anthropometer, measure the
vertical distance from the standing surface to the right caif at the
Tlevel of the calf circumference measurement.
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18.6
22.5
23.5
25.4
26.%
27.%
35" 6
32.1
33.0C
34.¢
36.2
38.4
40.4
38.6
3%.7
2.4

85th
18.3
2C.7
23.¢
25.4%
25.8
27.7
31.5
3C. &
33.9
36.7
34,3
34,7
37.9
35,4
38.2

Max
20.54
2& 00
25,4
26.2
28.6

-30.6

32.3
33.5
33,2
36.1
39.2
43.6
41.1
id.4
40.7
5%.3

max
21.3
21.4
23.7
27.4
28.7
29.¢
32.9
34.5
36.2
40.3
38. 4
37.7
0.8
37.86
38.3
39.1
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CALF CIRCUMFERENCE

Subject stands erect with legs slightly separated, weight evenly
distributed. With an automated tape device, measure the maximum
horizontal circumference of the right calf.

396.
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4. 00+

35.00 -

$0.00

5.00*

CALF CIRCUMFERENCE (CM)

15 B0 Tt
2 &
AGE (YEARS

CALF CIRCUHFERINCE ({ca)}
{¥ales aznd Fepales)

22.7 24.8 28B.4 33.7 3%.3
23.8 25.7 29%.4 34.5 47.1
25.7 26.9 30.% 36.3 43.4
25.7 28.3 32.2 36.8- u40.8
26.C 28.9 33.4% 38.4 48.7
26,7 30.2 34,7 3%.% 43.¢8
26.8 3C.9 34,5 492.2 43.2
28.0 3C.4 33.5 81.1 =&35.8

12.5-11.5 27% 28.9
11.5-12.5 287 29.7
12.5-13.5 313 31.3
13.5-34.5 271 32.5
14.5-15.5 264 33.6
15.,5-16.5 188 34.86
16.5-17.3 221 34.8
17.5-192.& 185 35.6

Ege (yrs) H Mean «d. ¥in 5th 58tk 95%tn “ax
2.0+3,5 212 20.6 . 17.1 17.9 20.8 23.0 24.%4
3.5-4,5 227 21.2 . 17.6 19.0 21,1 23.8 256.9
4,5=-5,5 263 22.1 N 18.7 15.7 21.9 24.3 23.2
£.5-6,5 218 23.¢ . 18.3 20.5 22.5 26.2 28,8
£8.5=-7.5 2Z4 24,4 . 18.6 21.5 248.0 27.7 32.0C
7.5-8.,5 18§ 25,86 . 21,2 22.0 25.2 2%.8 34.1
8,5-9.3 251 26.6 . 2C.3 23.1 26.4 302.8 39.3

§.5-10.5 2E3 27.7 » 22,3 23.6 27.5 32.8 40.%
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CALFY CIRCUMFERENCE {cm)

{Hales)
ige (yrs) ¥ Mean s.d. Min 5tk 508tk 35tk ¥ax
2.6-3.5 114 26.7 . 17.8 18,5 28.% 23.5 24,4
3.5-4.5 118 21.C 7.6 1%.¢ 2¢. 23.4 23.6
4,5-5.5 143 22.¢ 8.7 1%.5 21.9 2&.8 27.0
5.5~6.5 1C& 23.6G 18. 20.5 22.9 26.2 23.8
€.5-7.5 1{g 24,5 26,6 21.8 24.1 27.8 32.%
7.5=-8.5 £ 25.7 21.4 22.1 25.4 30,3 33.3
£.5-3.5 114 26.6 20.4 23.% 28.7 36.1 33.8
5,5~ 13.5 124 27.7 22.2 24.0 27.4 3z2.7 36.2
1¢.5-11. 14¢C 28.8 23.7 25.2 28,5 33.4 35.8

24.6 26,1 29.2 35.2 &1,
26.8 26,9 3G.8 37.4 4
26.3 28.9% 32.7 37.0 48.¢
27.5 29.0 33.7 38.4 46.7
26.7 29.9 35.6 40.3 43.6
2%.8 31.3 36.0 4G.8 43.2
2%.7 32.3 36.6 41.56 44.8

11.5~12.5 154 28.7
12.5-13.5 153 31.3
13.5-14.5 155 32.9
14.5-15.5 131 33.5
15.5-16.5 100 35.6
16.5-17.5 1C&  35.%
17.5-18,¢ 88 36.9

[¥8]
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CALF CIRCUMFEREXNCE (cm)
{Fempales)

ige {yrs) N Mean - ¥in 5th 50th 95th ¥ax
2.3-3.5 S8 20.4 . 7.1 17.7 2¢.7 22.2 23.8
3.85~4.5 1(S 2%.3 . 17.7 19.1 21,2 23.7 26.8%
4.5-5.5 126 22.2 . 18.4 28,1 21.9 24,4 28,2
5.5=- 6.5 110 23.5G o 19.3 20.5 22.9 25.5 2Z8.1
6.5-7. 120 24,3 . 18.6 2%.4 23.9 27.3 31.8
7.5- 8.5 sS4 25.8 21.2 21.8 25.¢ 2%9.3 34.1
8.5-9,5 137 26.6 22.1 23.0 26.2 31.% 39.3
8.5-18.5 129 27,7 22.3 23.4 27.6 31.1 42,9

22.7 24,4 28.3 34.2 39.3
23.8 25.3 2%.6 34.1 &2.1
25,7 26.9 31.0 35.83 38.8
25.7 27.5 31.9 38.1 38.%
26,8 28.9 33.2 38.5 42.1
2%9.%1 38.2 33.2 38.4% 33%.%
28.0 30.4 33.4 38.6 4G.3
28.0 29.7 33.5 38.0 43.5

1¢.5-11.5 139 28.5
11.5-12.5 133 2%9.7
12.5-13.5 1&¢ 31.2
13.5-18,5 116 32.1
14,5-15.5 133 33.3
15.5-16.5 g8 33.6
16.5-17.5 117 33.8
17.5-1%.0 €7 33.8

* ® ® v )

]

NN NN WRN NNR e ed s
SOE Ao ROUMNEMO BN
.

@ & & o @

399.



(82)

CALF DEPTH

Subject stands erect with feet together and weight evenly distributed.
With the paddle blades of an automated sliding caliper, measure the
horizontal (anterior-posterior) depth of the right calf at the level
of maximum circumference. -
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AGE {YERRS

CALY DEPTH (cm}
{¥ales and Females)
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