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CHAPTER I 

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 anthropornetric survey of infants and 
children to age 12 (22). In that study, 41 measurements chosen for 

' their functional application to design of children's products were 
obtained on a sample o f  over 4000 infants and children representative 
of the current U.S. population. The present study i s  a continuation 
and extension of this survey and i s  an attempt to provide a more 
complete source of useful anthropornetric data on children and youths 
through age 78. In t h i s  continuation study, data on 87 measurements 
have been obtained on over 4100 additional subjects two weeks through 
18 years- of age, representing as nearly as possible the U. S. population 
w i t h  regard to race, demographic, and socio-economic factors. This 
report describes the procedures and presents the results o f  this  study. 

Chapter I contains two additional sections. Section 8 provides 
a brief description of related anthropometri c background material and 
Section C presents the overall investigation objectives, 

Chapter 11 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 
i s  included. 

The main body of the report i s  found i n  Chapter 111 which i s  divided 

This study was annually reviewed by, and conducted under standards es- 
tablished by the University of Michigan Medical Center, Comni t t ee  to re- 
view Grants for Clinical Research and Investigation Involving Human Beings, 
and conforms t o  the quidelines of the Institutional Guide to Department of 
Health, Education and We1 fare Pol icy on Protection of Human Subjects. 
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a complete and reliable source of the physical characteristics of 
infants, children, and youth be available t o  designers, engineers, 
and other groups concerned with establ i shing guide1 i nes and stan- 
dards for the manufacture of these products. As of 1972, however, 
such a source of reliable and consistent data providing measure- 
ment s ta t i s t ics  for both traditional and functional anthropometric 
measures for a sample representative of the infants, children, and 

youth i n  the United States was not available. 

In 1972 the Biomedical Department of the University of Michi- 
gan's Highway Safety Research Institute completed a 7 i terature 
survey of anthropometri c studies of infant and chi1 d measurements. 
The results, which constitute a comprehensive review of child and 
infant rneasurements,are presented i n  Source Data of Infant and 
Chi1 d Measurement: Interim Data 1972 (18) which references over 
800 studies providing child measurement data. While th is  compre- 
hensive review of the li terature on child and infant anthropometry 
data revealed t h a t  a 1 arge number o f  studies had been conducted, 
the data urgently needed for a number of current safety appl ications 
were non-existent. A large number of these studies were longitudinal 
(rather than cross-sectional) surveys designed t o  study the growth 
of a fixed population over a period of time using only a few basic 
measures such as height and weight. All the studies were limited 
in that they either used specific populations, sel ected age ranges, 
or only a few measurements, and d i d  not consider differences due t o  
region of the country, race, and other environmental and socio- 

economic factors likely t o  affect the sizes of children. Even i f  

these factors had been considered and i f  a71 the measurements 
necessary had been taken i n  one study or another, differences due to 
measurer technique, definitions i n  measurements, and differences i n  

age groupings would make i t  impossible to compile these data  into 
one common source of re1 iabl e and consistent information. Addition- 
al ly,  many growth studies as recently as Marshall and Carter, 1975 (7) 

See reference 22 for a brief discussion of these studies. 



have found that children today are ta l le r  and larger than children 
their  same age in past generations, Since only one-third o f  the 
35 most compl ete  studies encountered had been made since 1960, i t  

i s  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 chi 1 d measurement data for product safety desi gn, the Con- 
sumer Product Safety Commission contracted. with the Universi t y  of 
Michigan t o  undertake the task of providing these data. The study 
which resulted was completed in March, 1975 and the data were re- 
ported i n  the pub1 ication Physical Characteristics of Children as 
Related to Death and Injury for Consumer Product Safety Design ( 2 2 ) .  

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 o f  this study was the design, 
fabrication, and use of a portable mini-computer system for auto- 
matic retrieval of measurement data. Standard anthropometers, 
cal ipers, 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 a1 so designed 
for fast  and reliable measurements of whole-body centers of gravity 
i n  the standing and seated positions and for obtaining a number o f  

functional measurements such as hand clearance, grip size,  and 
finger diameters. 

C. Objectives 

The overall objective o f  the present study was to  provide a com- 
plete source of anthropometric data on U. S. children for consumer 
product (s )  desi gn, hazard assessment and guidance i n  establ ishi ng 

requirements or recommendations i n  standards. In carrying out a 
study of this  complexity, i t  was necessary to subdivide the effort  
into the following tasks. 

1. Develop a 1 i s t  o f  traditional and functional 
anthropometric measurements most urgently 



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

Determine a measurement strategy and sampl i n g  
procedure tha t  would e f f ic ien t ly  and accurately 
collect  these data on a sample representative of 
the total  U. S. population o f  infants,  children, 
and youth. 

Make necessary. modifications to  ex is t ing  anthro- 
pometric instruments and assemble a second por- 
tab1 e computer system fo r  col l ecting these 
anthropometric da ta .  

Col 1 ect, reduce, and analyze the required 
dimensional data .  

Tabulate and present the data i n  a format o r  
formats most useful t o  persons concerned w i t h  
designing o r  establishing guide1 ines and stan- 
dards fo r  chi 1 dren ' s products, taking i n t o  

-consi deration the potential functi onal appl i - 
cations. 



CHAPTER I I  

METHODS AND PROCEDURES 

A. Study Design 

As stated i n  the 
provide anthropometric 
nature t o  describe the 

objectives, the purpose of this study was t o  

data of both a functional and traditional 
sizes of infants, children and youths from 

0 t o  18 years. I n  order t h a t  the study sample represent as 
closely as possible the children and youth of  the 48 conterminous 
United States, the cooperation and consul tation of the University 
of Michigan Biostatistics Department was obtained. From an extant 
l i s t  of public schools available from the third round (1975) of a 
study of youth fitness completed i n  the Department of Physical 
Education a t  the University of Michigan,a sub-sample was selected 
for th is  study. 

The selection procedure used i n  the Youth-  Fitness Study i s  

described i n  deta i l  i n  Reiff, Kish and Harter (16). In brief, the 
Survey Research Center, University of Michigan, maintains economic, 
demographic, and sociological information on a national sampl e 
representative o f  the United States population consisting o f  74 

primary sampl ing  units (PSUfs) which are made up of one or more 
counties. These PSU's i nc7 ude the 12 I argest standard metropol i tan 
stat is t ical  areas (SMSA's) p l u s  62 other PSU's which are divided 
into two groups both representative of the popul ation outside the 
12 largest SMSA's. The sampling frame utilized i n  the Youth Fitness 
Study was selected from the 12 SMSA's in one of these halves, and 
consisted a t  the f i r s t  stage o f  the 12 largest central ci t ies ,  22 

suburban counties selected from these 12 SMSA's and the 31 counties 
outside the 12  SMSA's. 

In the Anthropometric Study of t h i s  report, 8 of the 12 

c i t ies  were randomly selected and 10 counties neighboring the chosen 
8 c i t ies  and 15 of the remaining 31 counties were then obtained 



by a random process. W i t h i n  each o f  the chosen areas one school dr's- 

tri c t  was randomly sel ected. 

Next, w i t h i n  each d i s t r i c t  a level or levels of schools [ele- 
mentary school (usually K-6), intermediate school (usually 7-9) and 

high school (usual ly 10-12) 1 were selected. School s -were selected 
randomly from among those w i t h  a given grade range and grade levels 
were selected randomly so that  the resulting sample was balanced i n  
the ratio 2 elementary to 1 intermediate t o  1 high school. 

Unfortunately, selection of a school d i s t r i c t  or school by th is  
sampling scheme d i d  not guarantee its participation i n  the study. 
Refusals of school boards, school superintendents, or  principals, and 
practical 1 imitations of school buildings such as space avai 1 able 
made i t  necessary to select alternative d is t r ic t s  o r  schools as 
schedul i n g  progressed. Thus,  the ideal of adhering rigidly to  the 

original sampling scheme could not be realized and i t  was imperative 
to  remain flexible* I n  each case where substitutions were necessary, 
however, every ef for t  was made to  make the substitution from t h e  

same city,  county or  geographic area. I t  should be noted tha t  the 
Ann Arbor Area was included i n  addition to sampling dictated by the 
National Sampl ing Scheme. 

B. Measurements and Measurement Strategy 

7 ,  General 

Traditional ly, anthropometri c measurements have been devised 
solely t o  describe human variation i n  body morphology, body propor- 
tions, and changes i n  s ize  attributed to growth, race, and other 
variables o f  interest  to  anthropologists. These dimensions were 
taken to describe the 1 inear distance between two 1 andmarks (hei ghts , 
breadths and depths) or around a body segment a t  a prescribed level 
(circumference). In today's world, however, this classical approach 
t o  anthropometry i s  not sufficient to  answer questions re1 evant to  
the interaction of man w i t h  a multitude o f  man-made environments. 



While the traditional anthropometry measures are s t i l l  important as 
they describe differences between individuals and populations, the 
differences must also be considered as a part o f  a "man-machine 
system". Thus, in anthropometric studies today,functional measure- 
ments which describe physical characteristics in relation to man's 
performance i n  his environment must be considered as well as the 
more traditional type measurements. 

2. Aqes 2-18 Years 

W i t h  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 fo r  appt ication t o  product 
design, the process o f  selecting measurements for this study was 
initiated. Consideration was also given t o  the fact that another 
study of this magnitude would not be likely i n  the near future and 
i t  was thus essential t o  provide the maximum amount of information 
possible w i t h i n  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 special i s t s  and others). 

The result of these considerations was the 1 i s t  o f  87 func- 
tional and traditional measurements shown i n  Fi gure 1, Traditional ly , 
a71 measurements in anthropometric surveys are made on every subject 
i n  the survey sample. I t  was realized a t  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 i s  a maximum time interval for both of these factors, 
which allows about 40 measurements t o  be taken. Thus, an al ter-  
native measurement strategy was needed. 

In essence, this new strategy divides the measurements into 
four groups as indicated i n  Figure 1, One group of 22 measurements 

(Group I), call  ed core measurements, was taken on every subject. The 
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other three groups of measurements called body shape (Group I I ) ,  
linkage and center-of-gravity (Group H I ) ,  and head, face and 
hands (Group IV) were taken sequentially along w i t h  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 i s  equal t o  the total number of subjects i n  the 
study, for the other three data sets  the sample size i s  only one 
third the total sample size. 

The key factor i n  this approach i s  i n  the choice of t h e  core 
measurements which have been careful ly  selected to include measure- 
ments highly correlated w i t h  each of the measurements i n  the other 
three data sets.  Since the core measurements are taken on every 
subject and each of the other measurements i s  corret ated w i t h  one 
or more of the core measurements, comparison of the core measurements 
associated w i t h  the three other measurement groups provides a pro- 
cedure for checking the comparabil i ty and representativeness of the 

sample for the separate measurement sets.  

In order to  avoid the systematic association o f  measurements 
with subjects for a particular region of the country or age group, 
a l l  measurement se ts  we& taken equally a t  a l l  measurement s i t e s .  
To accomplish th is ,  the combination o f  measurement se ts  (core + 
shape, core + 1 inkage, core + head, face and hands) was sequenced 
i n  the computer program. 

In summary, then, the measurements i n  this  study were selected 
to provide maximum information for the maximum number of potential 
users. T h i s  was accomplished by a new measurement strategy which 
takes advantage of the strong relationships between certain anthro- 
pometri c measurements, thereby permitting a 1 arge number of ,measure- 
ments to  be taken on a large cross-sectional sample w i t h  a m i n i m u m  
amount' of tlme per subject. 

3. Infants (0-24 months) 

Since infants are not capable of performing most o f  the 



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 th is  reason, a separate l i s t  of 34 
measurements was compiled for  infants and i s  i l lustrated i n  Figure 2. 

Weight 
Crown-Sol e Length 
Crown-Rump Length 
Head C i  rcumference 
Head Breadth 
Head Length 
Shoulder Breadth 
Shout der-El bow Length 
Upper Arm Circumference 
El bow-Hand Length 
Forearm C i  rcurnference 
Wrist Circumference 
Hand Length 
Hand -Breadth 
Minimum Hand Clearance 
Maximum Fist Breadth 
Thumb Diameter 

Middle Finger Diameter 
Chest Circumference 
Chest Breadth 
Wai s t  Circumference 
Wai s t  Breadth 
Rump-Sole Length 
Rump-Knee Length 
Hip Circumference 
Hip Breadth 
M i  d-Thigh Circumference 
Mid-Thigh Depth 
Knee-Sol e Length 
Cal f C i  rcumference 
Ankle C i  rcumference 
Ankle Breadth 
Foot Length 
Foot Breadth 

Figure 2. Infant Measurement List 

C. Data Collection Procedures 

1 - Measurement Teams 

Measurements were taken by two teams of anthropometrists, one 

consisting o f  two females, the other of two males. Each team member 
was chosen primarily on the basis of experience in working w i t h  children 
and teenagers. During the in i t i a l  phase o f  the study the measurers 
underwent an extensive training period i n  skeletal anatomy and anthro- 
pometry techniques. Prior t o  conducting any field measuring the teams 
underwent one month of closely-supervi sed practice measuring a t  HSRI 

so that they were comparable i n  how they handled the equipment and 

took the measurements, A f i f t h  team member had primary responsibility 
for coordinating and scheduling measurement locations but was also 
trained along w i t h  the measurement teams to take al l  measurements and 



could be used as a substitute i n  the absence of a team member. 

2. Measurement Site Schedul ing  

a. Pub1 i c  Schools. Most measuring was conducted w i t h i n  

the U. S. public school system i n  accordance w i t h  the-sampling scheme 
discussed previously. The scheduling process generally involved con- 
tacting the superintendent of a chosen school system by le t te r ,  and 
a week or so la te r  following up w i t h  a telephone call .  Information 
concerning the purpose and procedures of the project, along w i t h  

estimates of the number of students needed and expected length of 
stay i n  the school d is t r ic t ,  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 h i  gh 
schools i n  the d i s t r i c t  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. I n  this  regard, an 18 minute color movie produced i n  the 
previous CPSC measurement study was an invaluable aid. . Often i t  was 
sufficient to  send the movie alone t o  a particular school i n  order 
to  describe the study to students and teachers. 

In general, i f  the study was approved by the school board and 
superintendent, the individual principals were usual fy w i l l i n g  to  
allow the study to be conducted i n  their school. While every attempt 
was made to adhere t o  those schools chosen by the s ta t i s t ica l  sampling 
scheme, this  was not always possible due to inadequate space, physical 
layout of the building (i.e., could the computer be easily moved i n  
and out of the school ) , and the coordination of our measuring schedule 
w i t h  school act ivi t ies  (e.g., exams, holiday programs, etc.). 

Once i t  had been decided that a school would be used i n  the 
study, the forms and let ters  i l lustrated i n  Figures 3, 4, and 5 were 
distributed to the students. These consist of a l e t t e r  o f  explanation 
to the parents, a consent form and a questionnaire of demographic 
information about the child and child's family. Since i t  would be 



THE UNIVERSITY OF MIC 

Dear Parent! 

HIGHWAY SAFETY RESEARCH INSTlTV7E 
tnnltuie d Jchm* a d  T u M d o $ y  
Huron Parkwry and Buur Road 
Ann Arbor, Mlrhlaan 48109 

.tllGAN 

The Highway S a f e t y  Reeearch I n s t i t u t e  and t h e  Department o f  P e d i a t r i c s  
of t h e  School o f  Medicine a t  The Univere i ty  o f  Michigan a r e  j o i n t l y  
conduating n etudy o f  i n f a n t ,  c h i l d r  and teen-age body e i z e s .  During 
t h e  nex t  yea r  we p l an  t o  t ake  meaeurements on ove r  3,600 youth8 
throughout t h e  United S t a t e s  from b i r t h  t o  28  yea r s ,  and we have 
r e c e n t l y  made arrangements t o  measure 1n your echool.  

Thie  r e aea r ch  i e  be ing  aponeored by t h e  Consumer Product  Sa f e ty  
Commiaeion f o r  t h e  purpose of c o l l e c t i n g  measurement d a t a  which can be 
used a a  g u i d e l i n e s  f o r  dee ign of s a f e r  coneumer products .  Th i s  would 
inc lude  euch i tems a s  c h i l d r e n ' s  f u r n i t u r e ,  playground equipment, c a r  
s e a t e  and r e e t r a i n t a ,  t oys ,  b i cyc l ee ,  etc. 

The measurements w i l l  be  taken by two team8 c o n e i e t i n g  o f  two exper- 
ienced r eeea r ch  a a s i s t a n t a  each. Meaauremente a r e  taken w i th  automated 
instruments deeigned e s p e c i a l l y  Lor uee w i th  c h i l d r e n  and youthe. Many 
f i n d  t h e  equipment i n t e r e s t i n g ,  and t h e  meaaurernent exper ience  enjoyable .  
Our p ro toco l  has been approved by t h e  Human Subjec ta  Committee o f  t h e  
Univere i ty  o f  Michigan Medical School.  

The p r e sen t  a tudy is  a con t i nua t i on  and ex t ens ion  o f  an e a r l i e r  t h r ee -  
yea r  e tudy which w e  concluded i n  March, 1975. At t h e  completion of 
t h i e  etudy, informat ion  on ove r  90 body dimensione w i l l  be  a v a i l a b l e  
t o  product  dee ignere .  Theee r e s u l t s  w i l l  have a number of d i r e c t  and 
b a s h  a p p l i c a t i o n e  i n  improving coneumer product8  and i n  forming a 
v a l i d  framework f o r  governmental s t anda rds .  Ae one  example of t h e  
importance o f  t h e s e  d a t a ,  ou r  meaeurementa o f  3- t o  6-month o l d  i n f a n t s  
formed a b e s i a  For t h e  government1a r e c e n t  i sauance  o f  s a f e r  crib 
atandarde ,  reducing s l a t  i n t e r apacee  from 3 1/2" t o  2 3/8" t o  prevent  
t h e  hazard of i n f a n t s  e l i d i n g  between t h e  s l a t s .  

We have inc luded a b r i e f  ques t i onna i r e  wi th  t h i s  l e t t e r .  Because ou r  
sample w i l l  r e f l e c t  t h e  t o t a l  U.S. popula t ion  of ch i l d r en ,  we need t o  
aek ques t i ons  about  race ,  educat ion ,  and occupat ion .  Th i s  informat ion  
i e  e t r i c t l y  c o n f i d e n t i a l  and w i l l  be r e l ea sed  only  i n  an snonymoua form. 

Thank you f o r  your coopera t ion .  

6ebartment o f  - ~ e d i a t x i c s  Head, ~ i o m e d i c e l  Department 

Figure 3.  Letter t o  Parents 

Coneent Form 

I ,  the underefgned, unaerstand that the purpoae of thie study i s  to  

trtke some measurements on my son or daughter. I am aware that these 

measurements w i l l  enable ue t o  acquire information about the physical 

ehapee of youthe at  different age8 and to  use thin information i n  

constructing guidelines for the design of safer coneumer products for 

youthe . 
I have been informed that there are no health hszerde or diecomfort 

to  PW son or daughter essoclated w i t h  thia,  and that psrtlcipation i n  

voluntary. In  order t o  take meaeurements wIth accuracy, 'it i s  necemary 

for the subJact t o  partially undreas, leaving on his/herundentear or t o  

near a bathing sui t  (preferably two-piece for the g i r l s ) .  Each subject 

i s  meaeured individually by reeearch fnveetigators of the same eex end a l l  

atepa are taken t o  inewe privacy. 

1 further understand that thew data are confidential and f sgree to 

allow publication of any or all of the data collected on my child i f  

presented i n  an anonymous form, 

Childr$ Name Signature of Parent 

- 
Date 



(For Official Use Only) 

Name of School 

Name of Teacher How G r d e  

City S t a t e  

Subject ' s Name 

Sex : M F 

Bir th  Date: Month Day - Year 

Race: Black American Indian 

White Oriental  

Other (Specify) 

Right Banded Left Handed Both 

Number of  Brothers S i s t e r s  

i n :  yes no 

What is  t h e  b i r t h  order of t h i s  ch i ld  i n  r e l a t i o n  t o  
brothers and s i s t e r s ?   or example: 1-oldest , 2-second o ldes t ,  e t c  . ) 
Has child been under treatment f o r  any ser ious i l l n e s s ?  

Mother ' s Occupation 

Father 's  Occupation 

Mother's Education Father's Education 

(Please check one) 

Elementary 

Junior High 

- Senior High 

College - 
Other 

 lease specify) 

liow long have you l ived  i n  t h i s  community (years ) 

Figure 5. Subject Questionnaire Form 



economical7y prohibitive to distribute forms to  a l l  students in a11 
the schools visited, a plan for  distributing the forms t o  certain 
classes covering the age ranges of interest was worked out with 
each school principal. In a few cases, the  school principal i n -  

cl uded a l e t t e r  of his own w i t h  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 d i d  not approve the project an a1 ternative 
school d i s t r i c t  was selected v i a  a sampling scheme developed by the 
University of Michigan Biostatistics Department or a d i s t r i c t  i n  
close proximity to the original d i s t r i c t  was approached. 

The complete process of obtaining approval , making preparati ons 
to measure 'in individual schools, and getting forms back from students 
and parents generally took about 2 months. Because o f  the possibility 
of unanticipated problems [e. g., f lu  epidemics, teacher strikes) i t  
was also necessary t o  remain somewhat flexible i n  setting firm 
measurement dates w i t h  schools and to  have alternative measuring 
s i t e s  available. Thus, considerable effort  i n  planning and scheduling 
was needed i n  order that the measuring team couldhnt inue  from 
location to location i n  a smooth and coordinated manner. 

b. Summer Schedule. Because pub1 i c  schools are closed 
for-2-3 months during the sumr i t  was necessary t o  change the 
schedul ing procedure somewhat during this period. Overnight summer 
camps were a logical alternative and efforts were directed toward 
scheduling and measuring a t  these fac i l i t ies .  While there was less 
difficulty i n  obtaining approval from camp directors t o  conduct the 
study, other problems created a less desirable situation for  measuring 
than i n  the public schools. The physical f ac i l i t i e s  a t  camps were 
usually not as conducive to using the automated system, either due 
t o  s ta i rs ,  inadequate space, or inadequate power. Also, since the 
parents are only a t  camp to bring their  children, it was necessary to  
explain the project and get parental approval during the f i r s t  day of 
camp. Despite these drawbacks, which resulted i n  a decrease i n  the 



ra te  of measuring, camps were the primary source o f  subjects  over 

6 gears old during the summer months. 

c. Preschool Measuring. While 5 through 18 year olds 
were measured i n  public schools, the primary sources for children 
2 through 5 years were nursery schools and day-care centers. As 

w i t h  the camps, i t  was genera21y eas ie r  and faster t o 7  obtafn approval 

for measuring t h a n  in publ ic  schools Because these preschool f a c i l i -  

t i e s  generally have 50 or  fewer children, i t  was often necessary t o  
move and set u p  the equipment two o r  three times a week. Perhaps 
the greatest  problem i n  measuring 2-5 year o l d  children was due t o  
the unwillingness of  many of them t o  be  measured. I t  was t h u s  not 
infrequent t h a t  a nursery school would have a good response o f  

parental consent, but fewer chi 1 dren could actual l y  b e  measured. 

d .  Measuring a t  HSRI and Infant Clinics. Since 2-3 

year  olds were o f ten unwi l l ing  t o  be measured and since there are 
relatively few 2-3 year o7ds i n  t he  preschool centers, an a l ter-  
native source for these children was needed. One procedure which 

was found useful for infants  and t o d d l e r s  was t o  obtain names o f  

c h i l d r e n  born on sef ected dates from newspapers a t  t h e  local I t'brary. 

Parents were contacted by phone and asked i f  they would b r i n g  t h e i r  

child o r  infant  t o  HSRI for measuring. While the process was tedious 
and t i m  consuming, a number of subjects aged 2 weeks t o  & years 
were o b t a i n e d  i n  t h i s  way. Two other primary sources f o r  measuring 

infants were the University of Michigan Wel 1 Baby Clinic and a pedia- 

t r i c i a n ' s  clinic i n  Pontiac, Michigan. 

D. Measurement Equipment and Procedures 

1. Computer Systems 

The bas? c process of co? lect i  ng anthropometric data was 

automated t o  a large extent by use o f  a portable computer system 
i l lustrated i n  Figure 6. This system includes the NOVA 1220 computer 
wi th  24 K o f  memory, two tape drive units, 16 channels of A/D i n p u t ,  

a signal cond i t ion ing  and power supply package for processing instru- 



ment s i  gnals and a c t i v a t i n g  device t r a n s d u c e r s ,  and an interactive 
display system consisting o f  terminal, keyboard and video display. 

Figure 7 shows a typical set-up o f  the automated measuring process. 
Since two teams operated independently and simultaneously, often 
i n  different I scations , two automated systems were needed. One 
system had been developed i n  the previous CPSC c h i l d  mea"surement 
study (221, while a second system was constructed early in the 

present study. 

Figure 6. Computer System Used for  Anthro-  
p o m t r i c  Data Acquisl'tion 

2. Automated Anthropometric Devi ces 

Four different automated measuring devices were interfaced 
w i t h  the NOVA computer system and utilized in the measuring process. 
For measuring linear distances (Le. ,  breadths, lengths, depths,  
heights)  the automated cal ipers o r  anthrppometer was used. These 

instruments are illustmted in the drawings of F i g u r e  8 and Rave 



been previously described (11-13, 20-22). GPM (Siber Hegner & Co. 

Ltd)  anthropometers and cal ipers were modi f  fed  t o  provide electrical 

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

Figure 8. Drawings of Modified Calipers ( lef t )  and Anthropometer 
( r i g h t )  Illustrating Potentiometer, P u l  ly and Cable 
System, Pressure f ransducer and Switch. 



readout of l e n g t h  by means of a 10-turn potentiometer connected to 
the moving blade by a pulley and cable system. A miniature pressure 
transducer (Konigsberg Model P27) mounted in the special p l  exiglass 

blade provi ded a means o f  standardizing measurements on s o f t  t issue,  

Figure 9 shows the actual instruments along w i t h  sets o f  removable 

pointed extensions of varying l e n g t h  for  taking body linkage and 
head, face and hand measurements. A b u t t o n  i n  the s t a t i o n a ~ y  blade 

is used to activate the measuring process on each device. 

Figure 9.  Modified Cal ipers (left) and Anthropometer (right) w i t h  
Remvabf e Pointed Bf ades 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 i s  attached to the 
s h a f t  of a 70-turn potentiometer. The tape i s  wrapped about the par- 
ticular body segment being measured and cf ipped back on the t i p  of 
the aluminum tape guide. Tension i s  provided by a coil spring located 
inside the pu7 ley and the measurement i s  sensed by tbe computer won 
depressing the p l a s t i c  button with the thumb or i n d e x  f i nge r .  

A fourth device used to measure the center o f  gmvi ty i s  i f 1  us- 

trated i n  figure 11. This device consists of a platform supported 





Figure 11. Center o f  Gravity Device with  Subject in Supine 
Standing (upper) and Supine S i t t i n g  Posi tion(1ower). 

ments o f  vertical (anterior-posterior) center o f  gravity in the 

supine standing position unreliable. In t h i s  study, therefore, the 

center o f  gravity above the platform i s  reported only for the supine 
sitting position. During the center o f  gravity measuring sequence 
the computer program advances through the sequence o f  eight positions 
shown in Figure 13 sampling the load cells i n  each position when a 
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standing height and s i t t ing h e i g h t  are measured while the subject i s  

ly ing on the platform. The pf axiglass device shown in Figure 14 i s  
a1 igned . w i t h  the measuring tape attached: to the C.G. platform and 

Flgure 14. Pfexiglass Device for Measuring Supine Stature and 
S i t t i n g  Height Aligned w i t h  Tape on C.G. Platform 

placed against the top of the subject 's  head, The tape reading a t  

the intersection w i t h  the pfexiglass head p la te  i s  typed into the 
computer. These supine measures are used t o  describe the center 
o f  gravity results as a percent o f  standing and s i t t i n g  height. 

The seated center s f  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 i s  removable and 2s 

used i n  taking center of gravity measurements on large subjects. 
By s h i f t i n g  the center of gravity further toward the end w i t h  two 

f oad cells (i . em,  toward the wheels) and away from the single load 
cell end, t h i s  device allsws heavier subjects to be measured and 
facif i t a t e s  t i l t i n g  o f  the platform. Before beginning a center o f  



figure 15. Center o f  Gravity Foot Rest Extension 

grav i t y  measurement sequence the computer requires an i npu t  as 50 

whether this extension is being used, In th i s  way the distance of 
the center of gravity from the f o ~ t  reference plane can always be 

cal cul aled. 

3. Instrument Cal ibralion 

The transducing cef Is on the center o f  gravity devices 

were caf i brated before f ie  I d  measuring began and periodi caf ly checked 
when the equipment was re turned t o  HSRI. The other measurl'ng devl'ces 

incf uding the anthroporneters, sliding caf i p e r s  , and g i r t h  devices 

were calibrated each day or each t i m e  the computer was turned on. 
Length was cai i brated by sequencing through a number o f  predetenni ned 
positions along the scale o f  each device. A t  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 f i t t e d  t o  the data. For t h e  anthropometers and g i r t h  

devices, two linear regressions were used. One, for computing d i s -  

tances less than 25 centimeters, was f i t t e d  t o  s i x  points a t  5 ,  10, 





is begun, i t  is possible t o  recalibrate any instrument a t  any time 
dur ing  the measurement process. This was useful i f  an instruments' 

calibrat ion was suspected or i f  any instrument was replaced due t o  
a device failure,  

4. Data Acqu is i t ion  Program 

a. General Description. The process b f  co7 l ecting 
anthropometric and demographic data is controlled by a f a i r ly  sophis- 

ticated program cal led t he  Michigan Anthrapoanetri c Processor o r  M A P .  

This program contains routines for calibrating equipment, sensing 
w h i c h  measuring device is being used, editing and  storing data on 

magneti c tape, sequencing through the meas urements and demgraphi c 

questions, and info~ming the anthropometrist when a measurement value 
seems inappropriate  i n  re la t ion t o  the  subject's age, weight o r  
stature. f n a d d i t i o n ,  the program provides several options t o  the 
inver t jga tor  such as s k i p p i n g  forward o r  back to a particular measure- 
ment, redoing a measurement a t  the end of the sequence, l i s t ing  a l l  

data for review, overriding the use of an automated device in ease 
o f  a device f a i l u r e ,  and deleting a subject o r  selected measure- 
ments a t  the end o f  a measurement sequence. The program also selects 
on a rotating basis  the part ia l  ar measurement s e t  (shape, linkage, 
o r  head, face and hands) to be taken on each s u b j e c t ,  thereby elirni- 

nating any measurer b i a s  and insuring an equal nuder of subjects 

a t  each location for each data set, 

b. Demographic Information. The program automaticaf ly 

assigns a number to each subject based on the data t a p e  number and 
the number of subjects already on the tape. For example, the 

eleventh subject on data tape 130 would be assigned subject number 
l3OUll, F o r  each new subject the program i n i t i a l l y  requires the 
masurer t o  i n p u t  t h e  appmximate age and h e i g h t ,  The rerna-e'nder of 
the demographic data  was usual ly typed into the computer upon cum- 

pfetion of t h e  
for  doing t h i s  

once each time 

measuring process, although the o p t i o n  i s  also provided 
before measuring. The date and location are  i n p u t  only 

the computer i s  started up since these will remain the 



same f o r  all subjects measured at t ha t  time. Upon input o f  the 
subject's birthdate, the  computer calculates the precise age o f  the 

subject and compares this w i t h  the approximate age previously input, 

thereby insuring tha t  an accurate measure of age i s  obtained, Where 
feasible, and in order t o  minimize errors i n  the demographic data, 

information ? s  typed in using words, and numerid codes- .are ass3 gned 

by the program. For example, sex is entered as '%ale" o r  "'Female" 
and assigned codes l and 2 respectively. For each subject nreasured, 
a number corresponding t o  the person taking the measurement is also 
typed in.  

Upon completion of the  interview routine, the  computer program 
asks for  any comnts about the subject which may be useful i n  

ed i t i ng  t h e  data (e.g.,  very large fo r  age) o r  indicate a factor (e.g., 

serious illness) which could affect the childs physical size. In 
a d d i t i o n  t o  writing t h i s  message, the c o m n t s  were coded in a s i x  

dSgit  number in which two adjacent numbers comprise one comment code 
( e . g . ,  050300 indicates a heavy, tall subject). I t  was t h u s  possible 
t o  code. tksee different comnls on a subject which could be referred 
t a  during data ed i t ing ,  

c. Measurement Information. With regard to the process 

o f  obtaining measurement data itself, there are several ways in which 
a measurement my be taken. For a few naeasurements such as weight, 
bitragion breadth, and finger diameters, the measurement i s  read 
manually (i .e., visually) and typed into the computer. For a l l  
other measurements. the measurement distance is retrieved el ectroni - 
cally, and i s  activated on the part icular device i n  use by depressing 
a button on the measurement device .  

For most of these automated measurements, the electrical sig- 

nal is read a t  the time the bu t ton  i s  depressed. For some measure- 
ments, however, where soft  tissue is  a major factor (e.g., shoulder 
breadth), the measurement signal i s  recorded a t  a specified value o f  

pressure as measured by the pressure transducer i n  the mving  plexi- 
glass blade o f  the calipers or anthropometer. En tak ing these s o f t  



t i s sue  measurements, the computer assumes that zero pressure i s  

applied a t  the  time the device b u t t o n  i s  depressed and uses the  

slope of this regression line t o  determine the appl ied  pressure 

during a measurement "squeeze". By this procedure, variat ions in 
the pressure due t o  transducer offset shifts are eliminated. fo r  
each measurement "squeeze" on soft t issue, 20 f engths a t  20 pressures 
are recorded from O . t o  'I PSI. Only the distances a t  . I  PSI (light 

contact) are reported in this study. 

While for most measurements the electrical signal into an AID 
channel i s  converted t o  a measurement distance using calibration 
regression coeff l cients determined fos each instrument at the be- 

ginning o f  a measuring session, i n  many cases some further compu- 
ta t ions  are necessary. For example, for certain measures such as 
thumb crotch-middle finger length o r  thumb-middle finger grip length, 
the distance across the anthropometer housing or the width of the 
instrument blades comprise part o f  the measurement d i  stance, These 
fixed distances must be added to the distance between inside sur- 
faces o f  the blades as calculated from the electrical readout. 

For another group of measurements which are referred t o  in 

this study as "tares$ measurements, the distance of interest i s  not 

t h a t  between Nades, but rather the distance between the s7 i d i n g  

blade and the extension end o f  the anthropometer, An exaq7e of 
such a measurement i s  stature, whew the outside edge o f  the moving 

plexiglass blade i s  placed in contact with the top o f  the subject's 
head while the extension end o f  t h e  anthropometer is on the standing 
surface. Since the covputer receives an e k t r i c a f  signal propor- 
tional to the distance between the paddle blades, a calcuiation must 
be made to determine the d is tance from the bottom af  the moving 
blade to the  f loor .  Thus, the length of the instrumented portion of 
the anthropometer, the thickness o f  the moving paddle blade, and the' 
length and number o f  any extensions must be known and added to the  
anthropometer. All o f  these distances are standardized and can there- 
fore be fixed i n  the 

extensions used i n  a 
computer program. To determine the number  o f  

particular "tare" measurement, the cowuter pro- 



gram ref i es  on the approximate subject h e i g h t  which is typed in 

when a new subject 1's begun, and the high correlation between 

stature (which i s  the first "tare" masure taken) and t he  other  
'tare" measurements. 

As each measurement is taken, i t  is checked against  a table 

of  measurement minimum and maximum values based on t h e  age o f  the 

subject. If the measurement i s  not w i t h i n  the range o f  the table,  

the measurer is notified on the display screen w i t h  a special message. 
The measurer then has the op t ion  of accepting o r  retaking the 
measurement, Also, af ter  any measurement is taken, the measurer 
has the o p t i o n  of retaking i t ,  re tak ing  a previous measurement, or 
def e t i n g  a l l  measurements and s t a r t ing  the measurement sequence 
again.  Upon compf eting the measurement s e t ,  the measurer rn8y fist 

a1 7 the measurements and delete or repeat any measurement tha t  is 
in error. 

As w i t h  saw7 i n g  o f  the center of gravity transducing cells, 
the actual signal used for measurement computations is an average 
of several A/D readings taken i n  a short time interval (approxi- 

mately 16 samples in 1 msec). This is done to average out  h i g h  

frequency noise imposed on the signals by the computer or other 
external electrical devices, The result is a measurement device 
repeatability far mre accurate than measurer repeatabil i ty .  

5. Qthes Measuring Equipment 

In addit ion t d  the automated devices described above, 

several other measuring tools  were used i n  t ak ing  these anthropo- 
metric da ta .  Thumb and finger dfameter measurements were taken using 
the ho'l es i n a drafting template, whi f e hand clearance measurements 
were taken using a set o f  hinged p h i - g l a s s  boards containing various- 
sized hof es as i f  7ustrateb in Figure  17, In a l l  these devices the 
hole  dimensions were coded and the code typed h t o  the computer a t  the 
t i m e  o f  measuring. Since the hole size in a dra f t ing  template is not 

exactly the dimension written on the template by the manufacturer 





Figure 18. Grip Bar and P i v o t i n g  Extension Rod Used for 
Functional Reach Feasurements. 

Figure 19. Portable Measuring Tab1 e ( le f t )  and A d j u s t a b k  Foot 
Rest Crtght) Used fo r  Orienting Subjects i n  Desi red 
Posf ta'sns. 

From t h e  f loor  f o r  greatest ease and accuracy in taking any measure- 

ment. 

Two compjete sets o f  a1 7 equipment were assemb'l ed, incf uding a 

standard spreading caliper f o r  measuring b i t r a g i o n  breadth, and 



carried along with the automated instruments in suitcases w i t h  

speci a1 ly desi gned foam inserts f o r  instrument protection. In addi - 
t i on ,  a third suitcase containing an extra s e t  of automated devices 

was carrled between the two teams and used as backup in case of an 
instrument f a i  1 ure. 

A1 1 equipment, including computers, table,  anthropometers, 
center of gravity devices, display screens, infant and standard 
scales and related devices W ~ S  transported t o  measurement locations 
by two Dodge Maxi-Vans. T h e  interior o f  the vans were modified for  
securing a l l  equipment i n  a safe and stable manner and specially de- 

signed l i g h t  weight ramps were u t i ?  ized for  moving the computers in 
and out of the vans as illustrated in figure 28. 

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

6. Standard Measurinq 

For the case where an automted dev-ice became non- 
functional and a back-up device was not immediately available,  the 



computer program allowed for o v e r r i d i n g  the automated da ta  storage 
and for accepting data typed i n  v i a  the keyboard. In these cases the 
measurers could continue to use t h e  modified instrument o r  could 

switch t o  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 t o  prevent t he  teams from falling behind i n  their measuring 

schedule. 

I n  other cases, due t o  the construction or s ize  of a particular 

fac i l i ty ,  i t  was n o t  possib le t o  use the computer system at a l l .  In 
general, these conditions were avoided i n  the  pub1 i c school s , but 
this was not always possible,especially during the summer when a good 

deaf of measuring took place i n  camps. fn  these instances, measure- 

ments were taken w i t h  standard anthropometric instruments equipped 
appropriately w i t h  paddl e and pointed blades, and measurements wwe 
recorded on prepared forms. 

7. Data Handling, Editing, and Analysis Procedures 

Measurement and demographic data obtained i n  the die1 d 

were r eco rded  either on Linc magnetic tape by the computer system or 
on measurement forms by hand i f  the computer could not be used. The 

fomer technique was used in most tocations and thus d i g i t a l  tapes 
constitute most of the data. A t  the completion of each geographic 
location the data were returned to HSRI for transfer to a c o m n  f i l e  

on the Michigan Terminal Computer System (MTS). Tape data were first 
copied t o  a DEC tape which could be read by the HSRf PDP 17/45 computer 
system and transferred to +track magnetic tape. These tapes could 

then be read directly by MS. Hand-recorded data was keypunched onto 
IBM cards at HSRf and read i n t o  M?S directly. Prior to keypunching 

these data, t he  demographic i n f o m a t i o n  was hand coded i n  the right 
hand column of the questionnaire (see Figure 5). A subject number 
was ass-r'gned at this time beginning w i t h  300001 for  2 through 18 year 

olds and 450001 fo r  infants. Code numbers denoting the measarrernent 



s e t  and measurer weye a1 so inc l  uded. 

While mch e d i t i n g  o f  the data took place continuously as data  

were collected by the  MAP program o r  immediately a f t e r  transfer t o  

PI1TS, f ina l  e d i t i n g  could not  be accompl*ished until all measuring was 
completed and a l l  data  werein common f i l e .  A t  t h i s  time the data 
were brought  back t o  the HSRl PDP 71/45 system for e d i t i n g  by two 
procedures. 

k program caf l ed X-VAL, obtained from anthropologists a t  

Wright-Patterson AFB, was used to search for extreme measu~ement values 

in designated age groups. Subjects were grouped by data s e t ,  sex, 

and age intervals of one year each, and the program listed the  ten 

smallest and ten largest values for each measurement along with  

s t a t i s t i c s  o f  the distribution (e .g . ,  mean, standard deviat ion,  

skewness). Visual inspection o f  the data was then used t o  search 
for subject numbers w i t h  unreasonable measurement values and a corn- 

plete listing o f  the data on these subjects, including the comments 

and comment code, was produced. From this 1 i s t ing  a decision could 
be made as t o  whether t o  delete or  leave the value in question. Sub- 

stitutions i n  the data were made only i n  instances $n which the  error 
was obviously a transposi t ion o f  dig? ts. 

A second procedure used to edit the data was multiple re- 

gression analysis. This invs l  ved establishing a ? inear relationship 
between one meas urement vari ab 1 e and several other measurement vari - 
ab7es. For example, one might attempt to establish a linear rela- 
ticsnship of weight with stature,  chest circumference, and waist 

circumference [weight = f (stature, chest c i rc . ,  waist c ~ K . ) ] .  Once 

a relationship was established, measurement values which fel l  out- 
side the  predicted value, p l u s  o r  minus specified error tolerances, 
were edited appropriately. This procedure a1 lowed for ed i t ing  points 

which were incorrect b u t  which s t i l l  fel l  w i t h i n  two standard devia- 

t ions  o f  the mean measurement value fo r  a given age range [i . e m ,  they 

are not extreme values). Because of the  small effect o f  such points 

on the statistics of a particular age group and the t ime required to 



do this e d i t i n g ,  t h i s  procedure was only used for those measure- 
ments i n c l u d e d  i n  the bivariate analysis  results i n  Section D s f  

Chapter 111. The program used t o  complete this task was also  
implemented on the HSRI PDP 77/45 computer system. 





CHAPTER 111 

RESULTS 

In this Chapter the results are presented i n  f i  ve major section 
In Section A, a breakdown o f  the sample by demographic information is 

presented a1 ong w i t h  results from statistical comparisons of selected 
core measurements taken i n  the three measurement set samples. Sec- 
tions B through D present the results f o r  measurements taken on 2-18 

year olds in three ways that will be useful t o  product designers and 

other users of these data. Section E contains the results f o r  i n -  

fants (0-24 months)  and Section F is a glossary o f  anatomical and 
anthropometric terms used in the measurement descriptions. 

A. Description of Sample and Comparison of plleasuremnt Sets. 

1. Description of Sample 

Table 1 shows a breakdown o f  the sample by sex and race. 
This consists o f  a total of 4127 subjects o f  which 2092 (50.7%) are 
male and 2035 (49.3%) are female. O f  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 ,  o r  . I  percent, are American Indian, S i x t y  two, 
o r  1.5 percent, were classified as "other" indicating either b i -  
racial o r  unknown race. These percentages are nearly identical for 
males and females with the exception o f  American Indians where only 
one out o f  six was female. fable 2 shows this racial breakdown by 

age intervals and denanstrates t ha t  these percentages are consistent 
across the age range o f  the study. 

Concerning geographic location3 Appendf x A i s  a list of those 

schools, camps, nurseries, clinics, and other locations a t  which 

measuring took place arranged by e ight  geographic regions. A total 

o f  104 measurement s i t e s  were used in t h i s  study, a1 though some 
have been consolidated into a sing1 e name in this f +sting. Table 3 



TABLE 1 

Numbers o f  Subjects and Percentages for Total 
Sample by Race and Sex 

Race Value Ma1 e Fema 'b e T o t a l  

Llhi t e  TB 

row % 

col % 

Black R 225 22 7 452 

row % 49.8 50.2 700.0 

cof % 70.8 11.2 11.0 
- -- . .  . . - - 

Oriental I? f 8 19 37 

row % 48.6 51.4 100.0 

cal % 0.9 0.9 0.9 

American n 
Indian  row % 

Other n 27 35 62 

row % 43.5 56.5 f 00.0 

col % 7 . 3  1.7 1.5 

Totaf n 2092 20 35 41 27 
row % 50.7 49.3 100.0 

C O ~  % 100.0 100.0 MO.0 



Table 2 

Numbers o f  Subjects and Percentages for Total 
Sampf e by Age and Race 

Ameri can 
Age(yrs) Value White Black Oriental Indian Other To ta l  --- 

Total 3570 452 37 6 62 4127 

% 86.5 17.0 0.9 0.1 7-5  100.0 





shows the d i s t r i bu t i on  o f  the sample by geographic region and sex. 

Approximately equal numbers o f  males and females were measured i n  

each region. The largest number of  subjects were measured i n  the 

midwest primarily due t o  the f a c t  t h a t  most infants  and a l a rge  per- 

centage o f  preschoolers were measured i n  the Ann Arbor-Detrof t area. 
Figure 21 shows an out1 ine of the United states and indicates this 
geographic distribution o f  measurement sites more graphically. 

2, Campari son o f  Measurements Between Measurement Set Bapu- 
fa t ions .  

As mntioned in Chapter 11, the measurement strategy pro- 

duced three different sets  o f  subjects. In order t o  compare the 
three separate measurement set samples, an analysis o f  variance test 
was used on the mean vat ues of several o f  the core variables measured 
on every subject. Tests were r u n  for seven age intervals (2-4, 4-5, 

6-9, 9-11, 11-13, 13-15 and 15-19) for welght, stature, head circum- 
ference, wais t  circumference, shoulder b read th ,  maximum h i p  b read th ,  

and erect s i t t ing height. For every test brat one (weight f o r  -2-4 

years) there was no s i g n i f i c a n t  difference between mean values o f  the 

measurement distributions for t h e  three da ta  sets a t  the .05 level o f  

s i  gnificance. From these results i t  can be concl uded t h a t  measurements 
from the three sets were from similar populations and can be combined 
for purposes of data presentation. 

. Measuremtint Resu?ts Versus Age for  Subjects 2-18 Years. 

I n  this section the measurement results versus subject age are 
presented fo r  the 87 measurements taken on 2 through 18 year olds. 
The results f o r  each measurement are p r e s e n t e d  i n  a 4-page formal, 
On the f i r s t  page the measurement name and d e s c r i p t i o n  are given 
along w i t h  a photograph o f  the measurement and i l l u s t r a t i o n .  On 

the second page, a table o f  summary s ta t i s t ica l  results for  16 age 

All results i n  t h i s  r e p o r t  are given i n  metric u n i t s  e . ,  cm., 
m. , kg). To convert l e n g t h  in centimeters to inches d i  v i  de by 
2.54. To convert kilograms (kg) t o  pounds ( I b s )  multiply by 2.2. 





groups and a scatter plot1 o f  the  measurement values versus subject 
age f o r  males and females combined are given. The  t h i r d  page con- 
tains the tables o f  summary s ta t i s t ics  f o r  males and females sepa- 
r a t e l y  while the four th  page contains the scatter plots f o r  males 

and females separately. 

In the measurement descriptions, anatomical and anthropowtric 
terns have been used where necessary. Where a b r i e f  de f i n i t i on  o f  

t h e s e  terms i s  possibf e, this has been placed in parentheses next t o  
the technical term, More complete definitions o f  a t  7 these term 
can be found in t he  glossary i n  Section F o f  this chapter. 

For the tabular results, subjects have been divided i n t o  one 

year age groups centered about integer years e . . ,  - - Y r )  
except for the f irst  and last groups which are for 1% years each 
e . ,  2 ,  I - .  F o r  each age group the sample size (N), mean, 
standard deviation, 5th, 50th , and 95th percenti f es , and minimum 
and maximum values are given.  Percentif es are calculated by inter- 
polating between values o f  the measurement w h i c h  l i e  on ei ther  side 

of t he  percentile o f  interest. F o r  example, if the measurement 
values up t o  6.5 incf ude 4.8 percent of the sample and the next 

h i g h e r  value of 10-5 includes 5.3 percent o f  the sample, then the 
5-0-4-8) = 6.5 + 5th  percentile i s  computed as 6.5 + C10.5 - 6.5) (5.3-4,8 

2 4 (%I = 8.1. If there are less than 20 values i n  the sample, the 

5th and 95th percentiles are not calculated and asterisks are sub- 
sti tuted in these columns, 

In scatter plots, each data point is plotted using the symbol 

x for females and + for  males. The measurements are presented i n  

t h e  order illustrated in Figure  22 and divided into four groups 
according t o  measurement type and body region. Group A consists o f  

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 o f  these p l o t s  has been made 
i n  that accuracy to two decimal places i s  indicated. In f ac t ,  a71 
measurement values have been rounded off  to the  nearest s ingle  
decimal place. 
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measurements of the  shoulders, arm, and hands; and Group D contains 
measurements o f  the chest, torso, pelvis, legs and fee t .  For purposes 
of  simplify4ng the procedure o f  searching fo r  a measurement or  
measurements on a particular body region, the results for measurements 

in these four groups are presented on different colored pages as 
fisted below. 

A. Weight, stature, standing and s i t t i n g  measurements - blue 
B. Head, face, and neck measurements - yellow 
Ce Shoulder, arm, and hand measurements - green 
D. Torso, pelvis, legs, and f o o t  measurements - gold 

Corresponding colors are  used on the i ndex pages precedi ng these 

results (Figures 23-27) which i l  lustrate t h e  measurements along w i t h  

the measurement numbers. These numbers are also displayed i n  paren- 
theses in the upper l e f t  o r  r i g h t  hand corner o f  the pages of results 
in this section, 





Figure 23 (contf nued) Standing and $3 tting Measurement I1 1 us trat ions 









figure 26. Hand Measurement I1 1 ustrations 













Subject stands on clinical scales dressed in briefs o r  b a t h i n g  suit. 
Weight is measured t o  the nearest t e n t h  o f  a kilogram and typed into 
the computer. 









STATURE 

Subject stands erect w i t h  head oriented in the  Frankfort  PI m e ,  
awns hanging a t  sides. With an automated anthropometer, measure 
the vettical distance from the s tand ing  surface t o  vertex ( t o p  o f  
the head).  
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FRONTAL GRIP REACH 

Subject  s tands  erect w i t h  feet together, back t o  wall, grasping t he  
hand le  o f  the g r ip  device in r i g h t  hand. The anthropometrist holds 
the subject 's r i g h t  shoulder against the wall as t h e  subject extends 
r i g h t  arm t o  maximum horizontal grip reach. GIith the pointed blade 
o f  an automated anthropometer, measure the horizontal distance from 
the waf l to the most distal p o i n t  on t he  hand1 e of the grip device. 



PXINTBL GFXP 3EBCEH (cm) 
(Xales and Females) 





FRONTAL GEfP R E A C H  
(Females) 



LATERAL GRIP REACH 

Subject stands e rec t  w i t h  feet together, l e f t  shoulder aga ins t  wall ,  
grasping the handle o f  the grip device in r i g h t  hand, and abducts 
extended r i g h t  arm to maximum horizontal grip reach. k l i t h  the 
pointed blade o f  an automated anthropometer, measufe the horizontal 
distance from the wall t o  the most d i s t a l  p o i n t  on the handle of the 
grip device. 







ZATSEBL GBIP BEACH 



STEP HEIGHT 

Subject stands erect facing wall w i t h  palms o f  hands resting l igh t fy  
against wall a t  shoulder level for balance. Subject raises r i g h t  
f o o t  to maximum h e i g h t  from floor. BSith the paddle M a d e  o f  an 
automated anthropometer, measure the vertical d j  stance from the 
f l o o r  to the  balj  of  the f o o t .  









SUP1 NE STATURE 

Subject lies on back on the CG device wi th  fee t  firmly against  the 
f o o t  reference plane.  The arms are placed a t  the sides w i t h  the legs 
straight. Using the block and tape on the CG device-, measure the 
locat ion o f  the t o p  o f  the  head. The measurement i s  typed into the 
computer and the distance from the f o o t  reference plane t o  the top o f  
the head is computed. 



SOPIBE STATURE {cm) 
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STANDING CENTER OF GRAVITY 

Subject l ies  on back on the CG device w i t h  the f e e t  placed firmly 
against the f o o t  reference plane. The arms w e  placed a t  the s ides 
w i t h  the legs straight. The horizontal distance of t h e  center o f  
gravity from the reference plane (Dl) i s  computed. -The distance i s  
reported as measured and as a percent o f  supine stature. [(Dl/supine 
stature) x 100)]. 
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ERECT SITTING HEIGHT 

Subject s i t s  erect wi th  head oriented in the Frankfort Plane,  ams 
Ranging a t  sides. W i t h  the paddle blade o f  an automated anthro- 
porneter, measure the vertical distance from the sd t t i n g  surface 
to vertex (top of the head). 









EYE HEIGHT (SITTING) 

Subject s i t s  erect w i t h  head orjented in the frankfort Plane. With 
the pointed blade of an automated anthropometer, measure the vertical 
distance from t he  s t  t t i n g  surface to the external canthus (outer 
corner) of the r i g h t  eye. 









MAXIMUM HIP BREADTH, SITTING 

Subject s i t s  erect w i t h  knees together, f e e t  resting on a platform 
adjusted for 90° knee flexion. With the paddle  blades o f  an auto- 
mated anthropameter, measure t he  maximum breadth across the hips 
parallel t o  the seated surface a t  a f ixed pressure value. 



(SEATED) 







MXIMUM THIGH BREADTH, SITTING 

Sub jec t  sits erect w i t h  knees together, f e e t  resting on a pla t form 
adjusted for 90° flexion. W i t h  the paddie blades o f  an automated 
anthroporneter, masure the  maximum breadth across the th ighs a t  a 
f i x e d  pmsure  val ue. 







{Females) 



THIGH CLEAMNCE 

Subject sits erect, feet resting together on a platform adjusted 
for 90° knee f lexion.  W i t h  the paddle  blades of an automated 
anthropometer, masure t h e  vert ical  distance from the s i t t i n g  
surface t o  the highest p o i n t  on t h e  superior surface of the 
t h i  gh at the abdominal - t h i g h  junction. 



T H I G H  CLEAEEECE (cm] 
(Eales and Feaales) 





THIGH C Z E B R E N C E  (cn) 
(Hales) 

TBIGH CLEBREMCE Qca) 
(f elaales) 

Yeaa s,d. Ein 5th 50th 95th  %ax 
7,8 1,2 4-7 5,4 9.8  9-3 1 1 e I  
8-4 1 , 2  5.7 6-2 8.3 30at q7.6 
8.8 9,2 6,O 6 - 1  8.9 60.2  I q . 3  
9.7 7 * 1  6 7e3 9 - 5  l t e 4  3 2 . Q  

96e0 t o ?  7 e 2  8,1 9.9 t 3 * 7  1247 
7 C 6 9  I O U  8.8 9.2 18.5 ? 2 - 9  5 5 , s  
l l a 6  '8.2 8 0 8  9.2 7 7 0 3  13.5 73.8 
a l e 8  1 0 5  9 - 5  9.8 t T . 4  6Q-2 16.5 
12.3 ? , O  8 - 2  5 0 , O  32.1 34.3 77.6 
12.7 1.4 ? 0 , 5  10.6 72.5 7 5 , 9  16.2  
1.302 3.6 tQo8 30-9 72.8 15-7  9 5 * 8  
' 13 -8  1 s 2  13*1 1 2 - 6  33*5 t 5 - 4  16.8 
IGQO 2.6 10.6 f1 . f  34 -1  3 5 - 6  17.0 
1 & 0 &  1.2 t?,9 12.3 14,O 36.5 37-2  
74.2 't06 1008 31-8 3307 t70g 79.3  
74.5 3.5 I f . ?  7 3 . 4  14*4 1406 17.2 



BUTTOCK-KNEE LENGTH 

Subject s j t s  erect, feet resting on a pla t fo rm adjusted f o r  90° 
knee flexion. With the paddle blades o f  an automated anthro- 
pomter, measure the distance from the posterior surface nf the 
r i g h t  buttock to the anter ior  surface o f  the knee parallel  t o  
the l o n g  a x i s  o f  the upper leg. 









KNEE HEIGHT 

Subject sits erect, f e e t  r e s t i n g  on a platform adjus ted  for  90° knee 
f lex ion .  With the padd? e b? ade o f  an automated anthropometer, measure 
the vertical distance from the foot-resting surface t o  the top  o f  the 
r i g h t  knee, j u s t  in back and above the patella (knee cap).  



2 
I t I 

PIS 18 

KNEE AEfGtIT (cn] 
{Yales and FesaPes) 





(Bales) 



SUPINE STTf I N G  HEIGHT 

Subject lies on back on the CG device w i t h  legs placed over the ad- 
justable support so t h a t  the knees form a 90 degree angle, the 
buttocks are firmly against  the  reference plane, and the upper legs 
are approximately 90 degrees t o  the torso. The arms are placed a t  
the  sides. Usfng the block and tape on the  CG device, measure the 
location of the top o f  the head. The measurement i s  typed into the 
computer and the distance from the buttocks reference plane to the  
top o f  the head is computed. 



s.d. Win 
2.4 53.6 
2 e 7  55.2 
2, E! 57.0 
3 .2  55,2 
3,6 59.0 
3 .2  64.b 
3.3 65.9 
305 6 7 - 4  
3,s 7C.8 
4. 8 68*4 
4.8 73.9 
4.5 73.6 
Q a 7  76,3 
4*6 8 2 . 7  
3 - 7  8 ~ 3  
4 e 4  83-11 







SEATED CENTER OF GRAVITY 

Subject l ies on back on the CG device w i t h  legs placed over the ad- 
justable s u p p o r t  so that the knees.from a 90 angle, the buttocks are 
firmly against t h e  reference plane, and the upper legs are approxi- 
mately 90 t o  the torso. The arms are placed a t  the sides. The 
horizontal d i s t a n c e  of  the center o f  gravity from the buttocks 
reference plane (D2) and vertical distance o f  the center o f  gravity 
from the CG p l a t f o r m  (De) are comuted. The horizontal distance i s  
reported as measured and as a percent of  supine s i t t i n g  heioht [(DJ 
supine s i t t i n g  h t )  x 100)j. The vertical distance i s  also reported 
as measured and as a percent o f  buttock-knee length [(Ds/buttock-knee 
L) x loo)] .  



[Sales and f emles)  





(Females) 









SEATED CG 

Age [ y r s )  Bean 
2 , O - 3 . 5  70 3 3 . 3  
3 0 5 4 . 5  6 32w8 
4,s-5,s 76 32-3 
5 , 5 - 6 . 5  2 1  37.6 
6.5-7.5 26 30.2 
7 , s - 8 , s  38 29.3 
8.5-9-5 30 28.7 

F 9.5-13.5 20 27,6 
IG,S-Jt.f 26 26,9 
11e5-72.5 24 2 7 e t  
75,5-33,s 30 2 6 , 6  
33,5-1Y.S 23 2 6 . 3  
14-5 -75 ,5  27 25.3 
35.5-16.5 22 26.6 
16.5-17.5 18 27.1 
17.5-19,O 13 26,8 

Sax 
36*2 
34.3 
34.3 
34.5 
33e 2 
32.1 
30.9 









SEATED 

Yean 
120 5 
f 3 , d  
T4.6 
IrJ* 7 
95- 3 
76.9 
77.5 
9 B , a  
20.7 
2(i43 
21.7 
2 2 * 2  
2 2 + 8  
23.4 
22,8 
22 .9  

(Hales) 





SEATED 

dean 
4 3 * 7  
43*9 
43.0 
43.1 
41,8 
a2.9 
41.7 
42,9 
42 , 3 
42.3 
41,3' 
42.7 
U4.6 
8 7 e 8 
4f . 8  
42.3 









HEAD, FACE, AND NECK MEASkifiEMENTS 



HEAD CIRCUMFERENCE 

Subject stands erect,  arms hanging a t  sides. W i t h  an automated tape 
device, measure the circumference of the head a t  the level o f  the 
plane passing above glabella (most an te r io r  protrusion o f  forehead) 
and through opi  sthocranion (most posterior protrusion from gl  abel 1 a 
on the back o f  the head), perpendicular t o  t he  m id -sag i t t a l  plane. 







l a x  
57 .t 
'53, 'f 
5 4 . 3  
5 3 , 8  
5 4 . 8  
S6,2  
5 5  * 5 
57,2 
5 8 . 2  
57,2  
62 .a 
57.8 
6 9 . 5  
57-7 
6 3 - 2  
58.2 



HEAD BREADTH 

Subject s i t s  erect w i t h  head oriented in the Frankfor t  Plane, arms 
hanging a t  sides. U i t h  the  padd le  blades of an automated s l i d i n g  
caliper, measure t he  maximum breadth o f  the  head above and behind  
the  ears.  





6 
V I .  ' a * a 1 I s 

10 12 I41 15 $8 
AGE CYEAR3 





HEAD LENGTH 

Subject stands erect w i t h  head oriented i n  t he  F r a n k f o r t  Plane. W i t h  
the paddle  blades of an automated anthropometer or  s l i d i n g  caliper, 
measure the  distance from t h e  glabella (most anterior protrusion o f  
the forehead) t o  opisthocranion (most posterior p o i n t  from glabella 
on the back of the head). 









BZZYGOMATIC BREADTH 

Subject si ts  erect w i t h  head oriented i n  the  frankfort  Plane.  k i t h  
t h e  paddle blades of  an automated s l i d i n g  caf ipe r ,  measure the 
maximum horizontal b r e a d t h  o f  the face between the zygomatic 
arches. 



BXZHGCEBTIC BBEBDTB (cn) 
{safes and Females) 





(cn) 

St h 
9*9 

70.3 
30.7 
73.4 
I l O G  
t o .  9 
11.2 
q1.1 
33.2  
11.5 
77,7 
3 1 , S  
12m2 
32.2 
12-2  ** 



FRONTAL BREADTH 

Subject sits  erect w i t h  head oriented i n  the Frankfort Plane. 
W j t h  the pointed blades of an automated s l i d i n g  caliper, measure 
the horizontal distances across the lateral  bony ends of the 
brow ridges. 







PFtQPJTBL BREADTB ( c ~ )  
(Eeraales) 



LOWER FACE HEIGHT 

Subject sits erect w i t h  head oriented in t h e  Frankfort Plane, 
w i t h  jaws cf osed. W i th  the po in ted  61 ades o f  an automated 
s l i d i n g  caliper, measure the vertical dis tance a f  the lower f a c e  
from menton t o  selfion. 



Eean 
8 a  f 
8.5 
8 - 7  
8.9 
9 e 2 
9 . 3 
9 * 7  
9.8 

10.1 
10.2 
30,5 
f0.8 
10.9 
47.2 
?I,O 
%1,4 



QC g sow 





FACE HEIGHT 

Subject s i t s  erect w i t h  head oriented in the  Frankfort Plane w i t h  
jaws closed, Wfth the po in ted  blades o f  an audomted sliding 
caliper, measure the  vertical distance o f  the face from menton 
t o  crirsion. 







Ags (prs) M Bean s a d .  Bin 5th SGth 
2,1-3.5 $ 4  4 C.8 2.8 42,5 I Q . 3  
3,5-4-5 37 4 C,9 12.5 3 2 - 9  14.5 
4,5-5,s 4 9  t 4 , 8  C,9 13.0 3 14.5  
5.5-6.5 25 75.3 G.8 7 3 * 2  33.4 1 5 . 3  
6,3-7,s 3C 75.6 z.9 13.7 44-0  15.4 
7o5-8e5 3C 15b7 3.9 1 3 a 8  0 f 5 . 8  
8-5-9.5 39 15.C 7 , 3  4 4.1 75.8 

5.5-10,5  37 16.2 C.8 f 4 . 8  15,P 16.q 
7 3 . 5 - 3 5 . 5  52 3 6 - 4  Q A  1U,7 14,9 16.3 
71,5-22.5 46 6 0,9 14.9 7 5 - 9  7 6 , 5  
12.5-33,s 46 . t 6 , 9  C , 9  13.8 65,2 16-9 
73,5-94,5 53 17.4 I D 0  6 5 , 2  15,4 17.Y 
14,5-75.5 49 7705 141 35.0 75.Q 17.4 
?5,5-?6,5 31 18,O 0 .8  6 36.5 17.9 
?6,5-37.5 3 8  18*0 G,8 6 .  16.9 7 7 - 7  
23,5-190Q 27 18.3 1*1 15a3 35.3 18e2 

t i n  5th S e t h  
32-4 32.5 a 3 a 9  
12.7 ?3,1 74*6 
72.0 12.8 14.3 
3 13.2 14*7 
14.1 44,7 15.6 
23.5 13.5 75.6 
m a  73.8 35-7 
4 6  35.0 76 ,1  
4 5 36.6 
f5.3 35.a 1 6 . 6  
f5,1 3 S 0 S  16.9 
15,6 %5,6 17,G 
14.7 74.9 16.9 
75.8 15.9 1 7 . 3  
35,5 15,5 37.2 
15.3 +* 17,2 



HEAD HEIGHT 

Subject s i t s  erect wi th  head oriented in the f rankfor t  Plane w i t h  
jaws closed. With the p o i n t e d  blades o f  an automated anthropo- 
metes, measure the height o f  the  head perpendicular t o  t he  Frank- 
fort Plane from menton t o  vertex. 







Age jyrs )  h* Pfiean s,d. Ein 5th 
2 * C - 3 a 3  3 1  7 Get3 15.5 35.5 
3.5-q.5 34 77.7 C,? 16.3 16.Q 
~ . 5 - 5 , 5  43 37.7 G e 7  16*4 16*5  
5,s-6.5 36 98.3 6.9 35,9 76.7 
6.5-7.5 33  ?8 ,6  C s 8  - m 

46.9 77.0 
7.5-9.5 zu 3 8 , 6  4 - G  1642 1 6 - 5  
8.5-3,s 4 38.8 C.9 Id,9 13.2 

9*5-30*5 a5 19.5 7 .C  -3708 17,s 
4C.5-78,5 47 19.8 t O O  % 8 * 3  18.3 
51.5-12,5 a7 79.8 3 . 7  17,8 77.3 
52.5-13,s 6 1  2?,2 7 .G  17,s 18.2 
7 5 . 5 - l a 3  a4 2 G d  0,8 33.6 18,5 
3U.5 -1505  &5 2G.3 G a 9  '18.2 I d . @  
7 5 * 5 - 1 6 , 5  25 2G.6 0.9 18*9 79.J 
14.5-17.5 4 2  28,6  4Ie9 35Jai3 19,7 
17.5-f9,3 -34 20.3 43,9 18.6 ** 



TRAGION 10 BACK OF HEAD 

Subject s i t s  erect w i t h  head oriented i n  the Frankfort Plane. Wi th  
the pointed blades o f  an automated sliding caliper, measure the  hori- 
zontal distance f rom tragion t o  opisthocranion (most" posterior po in t  
from gfabel la  on the  back of head). 



Bin 
6 a 2  
6 , s  
7.0 
6.3 
i. s 
7 .  I 
6,7 
7n7 
6.9 
7*7 
6 a 4  
6.2 
-7.5 
7.8 
8.3 
8.2 







TRAGION TO TOP OF HEAD 

Subject s i ts  erect w i t h  head oriented in the Frankfort Plane. 
With the pointed blades of an automated s l i d i n g  caliper, measure 
the vertical dtstance from t r ag ion  t o  vertex.  





17.00 

is. QQ 

14.00 





EAR-SELLION DEPTH 

Subject sits erect w i t h  head or iented i n  the Frankfort Plane. 
With the p o i n t e d  blades of  an automated s l < d i n g  caliper, measure 
parallel t o  the rnf d-sagittal plane the distance from sellion to 
the r i a h t  ear a t  the  superior attachment o f  the ear to the head. 



EAR-SZLLXON DEPTH (CS) 

(!Safes and Penta les )  





EAR-SELLSON DZFTB (cfn) 
f Haf es) 

a i n  
6 , 3  
7.5 
0 . 3  
7e4 
7-2 
7* 9 
7.3 
-3-3 
7 . 3  
7-6 
8.1 
7.2 
a 3  
8.3 
8 * 3  
8.2 



Subject s i t s  erect w i t h  head oriented in the Frankfort Plane. 
W i t h  spreading calipers, measure t h e  distance f rom r i q h t  t o  l e f t  
t r a g i o n .  The measurement i s  typed i n t o  the computer. 



BZT%BGICl!i BEEACTH ( c ~) 
@alas and Feaaales) 





!lean sad, Zin 5th 50th 95th Max 
I O , ~  c,kg 9,5 9 - 6  7 3 , ~  1 1 . 2  13.s  
43.7 0.4 9 , e  9.9 60,7  11,5 ?7,7  
7 7 . 1  3.6 d Q , O  70,l I .  11,9 12-53 
11.3 C,5 fG.2 10.2  d a . 2  62.3  12.3 
17.6 Q-6 3C,4 10,6 11,s 12.3 73.3 
l f o 6  0.5 dQ.5 7 C . 6  I f - 4  72.5 12-7 
11,6 0 - 5  39s3 7C.5 11o6  1 2 a 4  1 2 * 6  
1 3 . 9  0.5 3 C e 8  13.0 11,8 72.9 2 3 - 3  
12.0 0.5 10,9 31.0 72 ,9  72.7 7 3 . 3  
f 2 * 2  0,s 11.2 7 1 a 3  42.2 7 2 * 9  7 3 a O  
32.2 8.6 16,9 11.2 ? 2 , 2  7 3 , 2  14.2 
72.5 Ce5 71-7 I ?  12-65 3 3 , 2  73.5 
12,8 0 . 5  77.2 1 . 6  82,6 3 1 3 . 9  
13.0 o e 5  a109 a2.o 12.9 t 3 . 7  4 4 ~ 2  
'T3.0 C e 5  11,8 71+8  13.Q 13.9 13 ,2  
13,7 P a &  a2.3 12,3 13-0 13.8 13.9 

t s a .  



MOUTH BREADTH 

Sub jec t  sits  erect w i t h  head orjenled in the Frankfort Plane, 
mouth  closed naturally. W i t h  the pointed blades o f  an automated 
sl i ding ca? iper, measure the horizontal distance between the 
angles o f  the mou th  a t  the  p o i n t s  where the mucous inembrane 
jo ins  the s k i n .  







Age gyrs) 
2,C-3,5 

Bean s a d ,  
.3 ,3  s*4 
3.4 0.4 
3,O 0.3 
3 . 6  0,4 
3.8 C.3 
3.5 C.3 
4,s C - 4  
4.1 G o @  
4,2  005 
4 . 3  8.5 
2 004 
4.4 0 0 5  
4,s 0.Q 
4 C-6 
3-55 6.4 
6 094 



NOSE LEMGTM 

Subject s i t s  erect w i t h  head oriented in t he  Frankfort  Plane. 
W i t h  t he  po in ted  b lades  of  an automated sliding caliper, measure 
the vertical distance from subnasale t o  sellion. A 



2.08) 4 
0 I 

4 ' 6 '  8 10 ' f2 ' 18 98 
AGE (rEFWI 







NECK CIRCUMFEREWCE 

Subject stands erect w i t h  Read oriented i n  the Frankfort  Plane. 
W i t h  an automated tape device, measure t h e  circumference o f  the 
neck perpendicular t o  t he  long a x i s  o f  the  neck a t  the mid-mint .  



s . d ,  B i n  
1. 2 20.0 
3 , r S  27.3 
1.4 20,3 
f 9 4  23,O 
1.5 22mf 
108 23.2 
t .7 23-7 
1.9 2 3 . 8  
1.8 25.7 
f .7 25,9 
4 -7  26.6 
2,1 2 6 , s  
2 . 0  2 8 . 2  
3,h: 2 7 - 7  
2-8 2 3 e 4  
3,3 2 8 - 8  





N E C K  CXBEDWZRE NCX 
(f enaales) 



LATERAL NECK BREADTH 

Subject stands erect w i t h  head oriented fn the f r ankfo r t  Plane. W i t h  
the paddle blades o f  an automated s ? i d i n g  caf iper, measure the breadth 
a t  the midpoint  o f  the neck perpendicular t o  the  long axis o f  the neck 
st a f ixed pressure vaf ue, 



Age (yrs)  N 
2 . C - 3 , 5  66 
3 , s -4 .5  75 
4.5-5.5 93 
5,5-6,5 79 
6 , 5 0 7 . 5  E6 
7 , 5 - 8 . 5  68 
E.5-9,5 E f  

9 - 5 - f C . 5  etr 
?G95-ld,5 8 5  
11 ,5 -12 .5  47 
12 .5 -13 .5  t C 4  
73.5-14,5 E 8  
14.5-15.5 60 
15.5-16,5 77 
t6 ,5-17,5  E7 
17.5-19,5 - 6 2  





Age ( y r s )  8 ?lean s.d. 
2.C-3-5 3Y 7 C e 5  
3 , 5 - 4 , s  rsc 7 , Y  C,S 
4.5-5,s 34  7.3 c . 5  

50th 45th Yax 
7 e 2  891 803  
7 .7  9 . 4  8.5 
7,8 i3,9 9.Q 
7.9 9,'F 9 * 5  
80 1 d e 9  9*3 
8,3 g o ?  13.2 
8-4 9.2 43,3 
8 ,O 9.7 9.8 
8.13 9,? 9.9 
8,? 10.1 1G,6 
3 .3  7G,3 11.3 
9 - 5  2 12,4 
9.7 3 1 . 3  14.4 

t 3 , 6  11,7 12.5 
1C.7 72-3 1 3 e Y  
3 2 7302 







CLAVICALE-ACROMION LENGTH 

Subject stands erect, arms hanging a t  sides. W i t h  the pointed blades 
of an automated antiropomeler, measure the distance between r i g h t  
clavicale and r i g h t  acromion. 









SHOULDER BREADTH 

Subject stands erect, upper arms a t  sf des, and e7 bows f f  exed %I0. 
W i t h  the paddle blades o f  an automated anthropometer, measure the  
horizontal  breadth across the shouf ders a t  a f i x e d  pressure value. 





1 

"'"T 





Subject stands erect, arms hanging a t  sides. W i t h  the pointed 
blades o f  an automated anthropometer, measure the horizontal  
distance between the most lateral edges of the r i g h t  and l e f t  
acromion 1 andmarks. 







(Bales) 



SHOULDER-EL BOW LENGTH 

Subject stands erect, upper arms hanging a t  sides and el bows f l e x e d  
90°. With the paddle blades o f  an automated anthropometer, masure 
the distance from the superior surface o f  the r i g h t  shoulder t o  the 
inferior surface o f  the  fo~earm j u s t  below the elbow parallel t o  
the long a x i s  of  the upper arm. 



?J Bean 
211 75.5 
228 20.3 
263 21,9 
217 23.3 
226 23.7 
192 25.0  
250 27,s 
252, 28.5 
280 29,5 
2E7 31.0 
31% 32 ,4  
251 33,5 
262 34.5 
747 35.1 
221 35.2 
4 5 5  35.8 

Yax 
22 , 3. 
2345 
27.1 
27,1 
23,5 
37.0 
31.5 
3 3 . 9  
3 5 * 7  
36.7 
38,8 
38.5 
3 3 . 8  
47.9 
Q Q .  9 
U B . 3  





[Wales) 



ACROMIOM-RADIALE LENGTH 

Subject stands erect, a m s  hanging a t  sides. M i t R  the p o i n t e d  blades 
o f  an automated anthropometer, measurn the  distance parallel t o  the 
long  axis o f  the r i g h t  upper arm from acromion t o  radiale. 



(2a ie s  and Females) 

Yax 
79.8 
290 2 
2 3 . 2  
2 % .  5 
26.2 
26,4 
28.5 
2 9 * 3  
31.0 
34.2 
3 5 . 6  
34,6- 
34. Z 
3 6 . 5  
3 7 - 1  
3701 







UPPER ARM CIRCUMFERENCE 

Subject stands erect, arms hanging a t  sides. W i t h  an automated 
tape device, measure the circumference o f  the r i g k t  am perpen- 
dicular t o  t he  long a x i s  of  the  limb mjdway between t h e  shoulder 
and elbow. 



Mean 
1 5 . 3  
16-  2 
3 6 - 7  
W.2! 
78. f 
18.9 
19,6 
2Q4Y 
2 1 i 3  
21.9 
23.0 
24.1 
2501 
2 5 - 2  
26.6 
27.5 





Bean s,d. Ein 5 t h  50th 95th Max 
98 75-7 1 - 3  3 2 - 6  t 3 , 4  1 5 . 7  3?,4 19.1 

7C9 l ea2  6.3 23-7 7 4 e 2  d 6 e C  3 8 . 5  2Qm9 
3 2 C  7 6 , s  1,s 34.5 94,7 6 . 7  3 9 . 1  24.2 
1 2 7  17 ,1  1,s 1307 t 4 a 9  17.0 19.5 2 2 * 6  
?2C 18.1 2 * 3  74.3 15.4 17,9  2 28,4 

9rC 19.0 2 ,2  14.6 15.7 78.5 22-2  25 .7  
137 *19,7 2,3 25.2 3 19,s 23 ,7  23.1 
129 26.3 2,G f 5 o U  17.3 79.9 24.2 33.2 
'IqC! 23.2 3 . 8  15.3 37.3 20.6 26.5 3345 
133 2 1 0 9  2.5 t d , 6  78.2 2 26.3 2 8 . 5  
158 22 .e  2.5 ?6,8 19.6 22.5 28.4 30.3 
146 23.4 2 , s  4 8 , P  19-4 2 3 e Y  27-0 29.3 
1 3 3  2 4 - 3  2 e 6  1 9 * 2  20a1  24.1 2B05 34.Y 
98 24.9 2-3 2D*4  20*9 2 4 v 2  28.9 32aC 

113 2 4 - 5  2.6 20.0 27-0 24.4 29.8 3 3 . 4  
- 48 25eO 206 1 9 e 1  2Co9 2 4 6  29.3 32.9 



UPPER ARM DEPTH 

Subject stands erect, arms hanging a t  sides wi th  palms in. With t h e  
paddle blades o f  an automated s f  i d i ng  caliper,  measure the horizontal 
dep th  (anterior-posterior) o f  the right arm midway-between the 
shoulder and elbow a t  a f ixed  pressure value. 



UPPER BAY DEPTB (cm) 
(Bales and Females) 







ELBOW-HAND LENGTH (LOWER ARM LENGTH) 

Subject stands erect, upper arms hanging a t  sides and el bows f lexed 
90° w i t h  hands and fingers extended. With the paddle blades of  an 
automated anthropometer, measure the d i  stance from . the posterior 
surface of the right upper arm just above the elbow to the t i p  of 
the middle finger parallel to the long axis o f  the foream. 









Subject stands erect, arms hanging a t  sides w i t h  palms forward. 
Ui t h  the  pointed blades of an automated anthropometer, measure 
t h e  distance from radiale t o  stylion, parallel t o  the long ax is  
s f  the r i g h t  forearm. 



(Hales and fesa4es) 







FOREARM C f RCUMFERENCE 

Subject stands erect, a n s  hanging a t  sides. With an automated 
tape device, measure the maximum circumference of the right fore- 
a m  perpendicular t o  the long a x i s  of the I$&. - 





""T 



(Bales) 



FOREARM BREADTH 

Subject stands erect, arms hanging a t  sides w i t h  palms in. W i t h  the 
paddle blades of an automated s l id ing caliper, measure the maximum 
breadth of t he  r i g h t  forearm a t  the level o f  the mdximum circumference 
a t  a f ixed pressure value. 









WRIST Cf RCUMFERENCE 

Subject stands erect, arms hanging a t  sides, i t h  an automated 
tape device, measure the  minimum circumference o f  the r i g h t  wrist 
above the d i s t a l  (ulna) styloid process, 



@ a l e s  and 







WRIST BREADTH 

Subject s tands  erect, a n s  hanging a t  sides w i t h  palms in. W i t h  
the paddle  blades o f  an automated sliding caliper, measure the 
minimum horizontal breadth (medio-lateral ) of the r ight  wrist 
above the  distal (ulna) styloid process. 









WAND LENGTH 

Subject extends r i g h t  hand and f ingers w i t h  palm up. W i t h  the p o i n t e d  
blades of an automated sliding caliper, measure the distance from the 
wrist crease t o  the t i p  of the middle finger parallel- t o  the fingers. 



HBBD L3HGTH [cm) 
(Eales and females) 
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HAND BREADTH 

Subject extends r i g h t  hand and fingers wi th  palm up,  away 
(abducted) from hand. kli t h  the paddle blades of an automated sliding 
caliper, measure the  wid th  across the knuckles o f  the hand. 









MINIMUM WAND CLEARANCE 

Subject extends r i g h t  hand reduced t o  i t s  narrowest configuration. 
Wfth a hand measurement board, record the smallest djameter through 
which the hand can pass w i t h o u t  forcing it. The measurement i s  
typed into the computer. 







Age {yrs) B fiean s,d, Y i n  5th 5 Q t h  95th' Zax 
Z e C - 3 ' . 5  44 44.3  2.9 38.1 38,2 42.3 47.3 5 3 , s  
3 , s - 4 , 5  36 45.9 2,s 38,l 39e4 4445 47e9 5Qq8 
4.5-5.5 49 48-4 2 .9  44.5 44,s 46,4 5 2 , 3  53.7 
5.5-6.5 26 59,l 4,4 44,s 4.a.5 47.6 56.3 63.5 
6e5*7*5 2s 52.7 4 e 8  7 4 7  SC69 55,7 66.7 
3 . 5 ~ 8 ~ 5  38 52 .8  3*2 Y 7 a 6  &7,6 50,6 58.3 65*3 
805-3.5 28 53.6 3.7 44.5 47m3 5 2 e 7  57.4 6 0 . 3  

9,5-19,5 47 56.3 3.7 58,8 5008 55.1 59.8 63.5 
35.5-13.5 52 58.8 4,O 5C08 54,O 57,4 64,5 65.7 
t2m5-12n5 Q5 59.5 4,2 50*8 54.7 57.2 65.9 73.6 
42.5-73,5 46 Q f e 3  &,7 5 54,Y 5C.5 6 79,4 
93.5-14.5 5 4  65.5 5,s 5 55.q 6 3 . 5  53.5 79.4 
14-5-15.5 Q9 6 4  Q.9 6843 6 0 6 3  66.3 7701 82*5 
15.5-36.5 31 71,2 5,2 6 0 . 3  61.2 68.9 78.8 82.6 
t 6 , 5 - 7 7 , 5  3 72.2 4~ 66.7 56.7 69,7 78.4 85.7 
67.5-19,3 27 7 5 , ~  4 . 3  oa. t  as.7 73 .8  30.4. 82.5 



THUMB CROTCH-MIDDLE FINGER LENGTH 

Subject extends right hand and fingers w i t h  palm up, thumb away 
(abducted) from hand. With an automated sl i d i  ng cal iper, measure 
the distance from the crotch o f  the thumb to the t i p  of  middle 
f i n g e r  parallel , t o  the fingers. A constant correction factor for 
the caf iper blade o f f s e t  is added t o  the measurement. 









THUMB LENGTH 

Subject extends r ight  hand and fingers w i t h  palm up,  t h u m b  away 
(abducted) from hand. M i  t h  the pointed blades o f  an automated 
s l i d i n g  caliper, measure t ke  distance frm the s k i n  crease a t  the 
base o f  the thumb to the t i p  o f  the thumb parallel - t o  the long 
a x i s  o f  t h e  thumb. 



1 

2 % 6 
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AGE [YERRSI 





(Eaf es)  



THUMB DIAMETER 

Subject extends thumb o f  right hand. With a finger measurement 
board, record the greatest diameter through which the f irst  
j o i n t  o f  the thumb cannot pass. The measurement is typed i n t o  
the computer. 



AGE flW?S) 

[Hales and 

PY 

50th 
31.9 
124 6 
73.2 
13.7 
f 4.6 
1Y+9 
f 5 * 3  
35.5 
t 5 * 2  
16w5 
77.0 
37.Y 
as, r 
19,O 
18.5 
79-2  





s. d, Bin 5th 
8 * 8  10-3 19.4 
1 * Q  3 . 1  31 .1  
Q* 9 3 . 9  31.9 
0 - 8  l t , 9  11,9 
Q. 8 13.5 73,5 
009 12.7 12 -8  
0e8 14.3  % 4 , 3  
C.9 13.5 13,8 
3.3  15.7 13,6 
a,c 7 - 5 , ~  f5 .0  
0e9 1 5 0 0  15.2 
t ? s 8  1 5 , 8  1 5 , 8  
0.9 35.8 85,8 
1 15.8 35.9 
1.0 2 5 - 8  15.8 
0 . 8  ?5,8 ** 



INDEX FINGER LENGTH 

Subject extends r i g h t  hand and fingers w i t h  palm up. Vi th  the 
pointed blades of  an automated s l i d i n g  caliper, measure the 
distance from the  skin crease a t  the base o f  the index finger 
t o  t h e  t 5 p  of the index finger pard tel t o  the l o n g  axis o f  
the index finger. 







XBDEX FfMGEB LEXGTB 
[Males) 











MIDDLE FINGER LENGTH 

Subject extends r igh t  hand and fingers w i t h  palm up. M i  th the 
pointed blades o f  an automated s l i d i n g  caliper, measure the 
distance from the skin crease a t  the  base of the middle finger 
to the t i p  o f  the middle finger parallel to the long a x i s  of 
the middle finger. 



Bin 
3.5 
3-9 
4.10 
4,s 
Y e 7  
5 * 0  
5,s 
5.3 
50 2 
506 
6.0 
6.3 
6.7 
6.5 
5.2 
Q * 8  





FINGER LENGTH 
( E a f  es) 

Mia 
4 m o  
3.9 
4, sg 
4,7 
4,s 
5 .  1 
5 . 5  
5 * 1  
5 * 7  
6.2 
6-0 
5.3 
8.7 
6.5 
6 .2  
6*8 



MIDDLE FINGER DIAMETER 

Subject extends middie f i n g e r  o f  r i g h t  hand. With a f i n g e r  measure- 
ment board, record the greatest diameter through which the first 
joint o f  the midd le  finger cannot pass. The measurement is typed 
into the computer. 



(Eales and Females) 





ain 
9.3  
3.1 
9,s 
10.3 
'30.3 
1 4 , t  
10,3 
I l - f  
17.9  
17.9 
f 7 * 9  
31.9 
13,s 
14,3 
74.3 
? S o 0  



MIDDLE FINGER-THUMB GRIP LENGTH 

Subject grasps the pointed blades o f  an automated sf i d ing  caliper 
w i t h  r i g h t  hand. Measure the distance between the middle phalanges 
o f  the middle finger and thumb keeping the middle phalanges of 
these d i ' g i t s  p a r d  f el ,  



EIPDLE FINGER-THUEIB GBIP LEHGTH {cn) 
(Bales and Pesales) 







MXIMUM FIST CIRCUMFERENCE 

Subject  extends r i g h t  hand contracted t o  form a f i s t ,  thumb lying 
across fingers. i r l i th an automated tape device, measure the 
maximum circumference of  the f i s t  by passing t he  tapk over t he  
t humb and across the knuckles. 



(Hales an8 PesaLes) 





s.d. a f n  
1.0 73.7 
1,2 au.5 
1.2 15.7 
1.3 '45*9 
1 .7  77.9 
4.3 17,s 
3.2 18.7 
3.4 17.8 
1 * 7  1 8 . 6  
'Q * 3  19.9 
1.7 2 0 0 0  
7.5 28.9 
7,6 20.9 
a. s 27.8 
1.6 23.6 
1,4 21.2 



MAXIMUM FIST BREADTH 

Subject extends r i g h t  hand contracted t o  form a f is t ,  thumb lying 
across fingers. Wjth the paddle blades o f  an automated sf i d i n g  
caliper, measure the maximum breadth across t h e  f k t  -of the hand 
a t  the level o f  the knuckles. 
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XIMUM FIST DEPTH 

Subject extends r i g h t  hand contracted t o  form a f i s t ,  thumb l y i n g  
across fingers. With the paddle blades of an automated sliding 
cafiper, measure the maximum depth  of the  f i s t  of the hand between 
the knuckles and thumb. 







(Bales )  





TORSO, PELVIS, LEG, 



SUPMSTERNAEE HEIGHT 

Subject  stands erect, f e e t  together, weight even1 y d i s t r i b u t e d ,  ams 
hanging a t  sides. W i t h  the pointed blade o f  an automated anthro-  
pometer, measure the vertical distance from the standing surface 
t o  suprasternale. 









CHEST HEIGHT AT AXLLLA 

Subject stands erect, w i t h  f e e t  together, weight evenly d i s t r i b u t e d ,  
arms in i t i a l ly  raised then lowered when instrument i s  in place. W i t h  
t h e  pointed blade o f  an automated anthropometer, measure the verlical 
distance from the standing surface t o  the r i g h t  a x i l l a  ( a m p i  t). 



(Hales and 





B Mean 
34 63.8 
1 7 7 - 7  
35 78 ,Q 
43 8&,3 
45 88.9 
31 9304 
49 503e2 
45 1C3.3 
45 108,5 
Y ?  1q3.4 
50 117.8 
41 "520.8 
38 124.4 
4 122.7 
39 12209 
25 324.2 



CHEST CIRCUMFERENCE AT AXfLEA 

Subject stands erect, arms i n i t t a l l y  raised, then lowered when tape 
i s  in place. With  an automated Gape device, measure the horizontal 
circumference o f  the chest during normal b rea th ing  a t  the level o f  
the axi 1 l a  (ampi t) . 







Aye (prs) B Bean sado Ein 5 52th 95tb Eax 
2.G-3 .  S 



CHEST BREADTH AT AXILLA 

Subject stands erect w i t h  feet together, weight evenly d i s t r i b u t e d ,  
arms initially raised then lowered when instrument is i n  place. 
With t he  pointed blades of  an automated anthroporneter, measure the 
horizontal  breadth o f  the chest a t  the level o f  the axifla (armpit) .  



(Hales and Females) 

Yax 
79.2 
7 3 . 5  
19.8 
21.7 
22.3 
Z7,O 
2 5 , 2  
2 6 . 2  
31.4 
23.9 
29.3  
23,1 
29.11 
3 3 . 7  
33.9 
3 3 , 3  





(Bales)  



WAIST HEIGHT 

Subject stands erect w i t h  f e e t  together and weight evenly distributed. 
With the  pointed blade o f  an automated anthropometer, measure the 
ver t ical  distance from t he  standing surface to the tlmbilicus (navel). 







WEPST BHEZGBT (CB] 
(Baf es) 

Ege f y r s )  N Mean s,d, &in 5th 56th 
2.2-3.5 33 50.G 3 . 1  & J O T  Q4.3 5 0 . 5  
3.5-4-5 37 55,5 3,0 50.3 §0,8 55.9 
4.5-5.5 5 8  6D.S 3.6  50.7 54 .5  60,4 
5,5-6*5 39 64.8 3 . 9  56.6 57.0 6 4 , 2  
6.5-7.5 G'B 69.2 3 * 2  6 63.4 69,G 
7,+5-8,5 . 26 74,O 3 . 9  67.8 68,Q 72,7 
8.5-9,s 42 77.9 4.4 5 8 - 3  69 ,3  77.8 
9.5-10,5 aG 83-3 4.6 7 f , 8  7 3 , l  87.9 

t0.5-llo5 44 84,s 3 , f  7 8 , 2  78.7 84.2 
11.5-12,s 55 88,9 4.7 87,O 82,3 87 .8  
92.5-33 .5  58 93.5 5.2 83.3 85.9 92.4 
33.5-49.5 4 3  99,1 5.9 84.2 89*1 59.3 
5Q.5-15,5  42 100.0 5.8 87 .8  98-8 99,7 
35,s-16.5 38 405.e 4.7 89,O 98.6 I M , @  
36,5 -37 .5  28 187,1 3.8 100*7 7 C 7 . 7  107,l 
37 .5 -39 .0  3 8  406,9 6 , l  93,8 95.5 186,6 



WAIST CIRCUMFERENCE 

Subject stands erect w i t h  f e e t  together, weight evenly d i s t r i b u t e d ,  
and arms hanging a t  sides. W i t h  an automated tape device, measure 
the horizontal circumference o f  the waist d u r i n g  normal breathing 
a t  the level o f  the hmbilicus (navel ) .  



(Sa l e s  and Females) 







AISB BREADTH 

Subject  stands erect w i t h  f e e t  together, weight evenly distributed. 
With the paddle blades of an automated anthropometer, maswe the 
horizontal  breadth of  the torso a t  t h e  level of t h e  umbilicus 
(navel) a t  a f ixed  pressure value. 



UBZST BZEADTH (cm) 
g 8 a l ~ s  and females) 

Eio 
13*7 
13 .4  
15-2  
1 4 , 5  
34.5 
18.1 
17.9 
36.9 
76 e 2 
78.2 
18,Y 
20*1 
2 C 0 ?  
21 e 4  
22.3 
20.7 







NATURAL WAIST CIRCUMFERENCE 

Sub jec t  stands erect, arms hanging a t  sides. W i t h  an automated tape  
device, measure the circumference o f  the torso a t  the natural  wais t .  



5th 
4 L 5  
U3.6 
46, Cj 
45.8 
if6.3 
so* a 
49.8 
50,6 
55.3 
54.5 
56.5 
578 7 
5945 
59,2 
53.5 
60.3 







ILIOCRISTALE (PELVIS) HEIGHT 

Subject stands erect w i t h  feet together, weight evenly distributed. 
With the pointed blade o f  an automated anthropometer, measure the 
vertical distance from the standing surface t o  the highest p o i n t  
on the r i g h t  i l i a c  csest o f  the pe lv is .  









HIP HEIGHT AT BUTTOCKS 

Subject s tands  erect w i t h  fee t  together, w e i g h t  evenly d i s t r i bu ted .  
With  the  pointed blade o f  an automated anthroporneter, measure 
the vertical distance from the  s t a n d i n g  surface t o  the  maximum 
posterior protrusion o f  the buttocks. 



5 C t ~  
39,9 
4S.U 
so, a 
54 . 4 
5 3 . 5  
6?*9 
67.2 
69,4 
72* B 
7 5 . 2  
78.7 
87.8 
8 3 , 3  
8 5 . 5  
8 5 * 2  
8 7 - 3  







HIP CIRCUMFERENCE AT BUTTOCKS 

Subject stands erect w i t h  f e e t  together,  weight evenly d i s t r i b u t e d .  
W i t h  an automated tape devjce, measure the maximum horizontal 
circumference o f  the  hips  a t  the level o f  the greatest posterior 
protrusion 05 the buttocks, as viewed from the  side. 







BHP CIRCUEFEBENCB 
[dales)  



HIP BREADTH AT TRQCHANTER 

Subject stands erect w i t h  feet together, weight evenly d i s t r i -  
buted.  Mith the paddle blades of an automated anthropometer, 
measure the horizontal distance between the rf ght and l e f t  
greater trochanter 1 andmarks. 



EXP B B E B C T R  AT TEOCHBNPER (cm) 
(3ales a n d  Females) 

s e a *  Bin 
leG 1 5 - 7  
1 . 7  t6.5 
1.0 39 .0  
1.1 3 8 - 7  
f.5 18.8 
"56 19-3 
1.8 2 0 * 2  
1,7 2142 
2 * 2  2 f e 9  
2.3 22.5 
2 , s  23,s 
2.0 24,l 
2.3 24,6 
2.0 2 8 . 1  
2. d 28.7 
1,7 2 9 , s  





H I P  EBEBCliB AT TROCBBBTEB (cra) 



ILIOSPINALE [PELVIS) HEIGHT 

Subject stands erect w i t h  fe& together, weight evenly d i  s t r i b o t e d .  
With the pointed blade o f  an automated anth~opometer, masure the  
vertical distance from the standing surface t o  the-right anter ior  
superior i f  iac spine of the pelvis. 



ILIOSFTNBSB HEIGBT [cat) 
(Hales and Females) 





Age ( y r s )  N 
2 . C - 3 - 5  37 
3 . 5 - Q - 5  4ri 
4 * 5 - 5 - 5  35 
5.5-5,5 4 3  
6 . 5 - 7 , 5  34 
7-5-8.5 32 
8.5-9 ,5  3 3  

9.5-90.5 37 
4C.5-11.5 44 
11,5-72,5 5 3  
12.5-73.5 50 
13,s-74-5 5 1  
73-5-75.5 35 
1 5 , s - 1 6 . 5  31 
36.5-17 ,5  3E 
17.5-19.C 23 

Bean 
U 7 . 6  
51-5 
57 .C  
Q2,6 
67.3 
7 7 s  3 
7 5 - 4  
7%.  2 
89.8 
86-9 
83 ,s  
92 ,7  
94,8 
98,8 
99.3 

'3000 9 

5Ckh 
47.5 
Sf,!! 
56.5 
6106 
65,5 
71.G 
? 5 , 8  
7 8 . 2  
8L),8 
8&,? 
89.5 
92,3 
94.6 
9 8 - 2  
99.2 
95.3 

Eax 
5 Q 0 7  
63-2 
62.7 
73,5 
73.2 
77.6 
83.9  
90.3 
91.2 

102,'f 
9 5 3 e - 7  
782 .9  
131.3 
106.6 
1 8 8 . 8  
110,9 



BfSPINOUS BREADTH 

Subject stands erect w i t h  f e e t  together, weight evenly d i s t r i b u t e d .  
With the pointed blades o f  an automated anthropameter, measure the 
distance between the r i g h t  and l e f t  anterior superior i l  iac spines 
o f  the  pelvis. 









GLUTEAL FURROM HEIGHT 

Subject stands erect w i t h  f e e t  together, weight evenly d i s t r i b u t e d .  
With the pointed blade of an automated anthropometer, measure the 
vertical distance f rom the s tanding surface t o  the  lowest p o i n t  
where the buttock curve and the back of the r i g h t  t h i g h  jo in .  



GLUTEAL Ff?SRQ5? HEIGHT (cs) 
(Hales and Ferrtales) 





{Hales) 



TROCHANBERIC HEIGHT 

Subject stands erect w i t h  f e e t  together, weight evenly distri- 
buted. With the pointed blade o f  an automated anthrapometer, 
measure the vertical distance from the standing surface t o  the 
r i g h t  trochanter f andmark. 







Wean 
42,8 
48.0 
51.9 
S S 0 8  
59.3 
62-9 
67.3  
7 3 . 2  
74.9 
7 6 . 3  
"1.8 
80.9 
82-5 
E2,3  
e 7 , 4  
81.8 



UPPER THIGH CIRCUMFERENCE 

Subject stands erect with legs slightly separated, weight evenly 
d i s t r i b u t e d .  W i t h  an automated tape device, measure the horizontal 
circumference o f  the r i g h t  t h i g h  a t  the level of the gluteal 
furrow. 



(Xales and Penafes) 







UPPER THIGH DEPTH 

Subject stands erect w i t h  f e e t  together and weight evenly d i s t r i b u t e d .  
With the  paddle blades o f  an automated anthropameter o r  s l i d i ng  
caliper, measure the horizonta? depth ( an t e r io r -pos t e r io r )  o f  the 
r i g h t  t h i g h  a t  the level o f  the gluteal  furrow a t  a f i x e d  pressure 
vaf ue. 









TIBIALE HEIGHT 

Sub jec t  stands erect w i t h  f ee t  together, weight evenly distr i-  
bu ted .  W i t h  the p o i n t e d  b lade  o f  an automated anthropometer, 
measure the vertjcal dis tance from the standing surface t o  
r i g h t  t ib ia le .  



s.d. Ein 
7 4 9  f 7 * 7  
1.9 29.4 
1.8  22,s 
3*4 2 3 , 7  
2 . 2  26.7 
4,1 26,s 
2,C 29.0 
2 , 3  37.8 
2,5 31,6 
2.7 32.8 
2,9 34 .3  
2.8  33.0 
2 , 6  36oG 
3, lr 3 3 , s  
3 . 1  37.  tB 
3* 9 37.4 





B g e  (yrs)  M 
2 - 5 - 3 * 5  35 



CALF CIRCUMFERENCE HEIGHT 

Subject stands erect w i t h  f e e t  together and weight evenly d a ' s t ~ i b u t e d .  
With the pointed blade o f  an automated anthropometer, measure the 
ver t ica l  distance from the standing surface t o  the right calf  a t  the 
level of the ca l f  c-ircumference measurement. 









Subject stands erect wi th  legs sl i gh t ly  separated, w e i g h t  evenly 
d i s t r i bu ted .  W i t h  an automated tape device, measure the maximum 
hori zontaf circumference of the  r i g h t  caf f. 









Subject  stands erect 

CALF DEPTH 

w i t h  feet together and weight even1 y distributed. 
~ i t h  the paddle  blades of an a u t o k t e d  s l i d i n g  caliper, measure the 
horizontal (anteriar-posterior) depth o f  t he  r i g h t  calf a t  the levef  
o f  maxi mum c i  rcurnfesence . 



CALF CEPTH (cat 
(Hales and Feaales)  

sod, 
005 
0 . 5  
0.4 
0 . 6  
9.6 
0.7 
6.7 
0.9 
8.8  
0.8 
0*9 
c.9 
c.9 
1.0 
1.0 
5.2 







ANKLE CIRCUMFERENCE 

Subject stands erect w i t h  f e e t  sl i gh t f  y separated, weight even1 y 
distributed. With an automated tape device, measure the minimum 
hori zontaf circumference of the ri ght ankl e above the ma1 1 eol i . 









ANKLE BREADTH 

Subject stands erect w i t h  feet  apart, weight evenly d i s t r i b u t e d .  
k i t h  the paddle blades o f  an automated sliding caliper, measure 
the minimum horizontal breadth o f  the r i g h t  ankle  above the  
ma'lleo'fi. 



Id 
66 
76 
93 
80  
83 
6 8  
90 
8 5  
E5 
97 

ace 
89 
8 1 
7 8  
67 
53 



2-00! : I . .  I I 1 

2 f6 8 10 12 14 16 18 
AGE EYECIRSI 





Subject $tan& erect w i t h  feet apart, we? ght evenly distributed. 
With the pointed blade o f  an automated anthropometer, measure 
the vertical distance from t he  f loor  t o  r i g h t  sphyrion. The  
constant height from t h e  f loor  t o  the standing surface i s  sub- 
tracted t o  give ,the h e i g h t  from the standing surface t o  sphyrion. 







(Eaf es) 

ain 5th 50th 95th Sax 
2.1 2+3 3 0 4  4.8 5 . 1  
2,6 2,9 4.3 5.3 5,s  
2-5 2.7 4.2 505 6.Q 
3,s 3 w 5  4-5 5e9 6.0 
248  2,9 4.7 5 - 3  6 . 2  
3,U 3 - 4  408 6.0 5.5 
2.9 3 - 9  5 . 3  5 ,2  5 e 3  
3.7 3,7 5 e 2  6 a 3  7 - 2  
3.6 403 5.5  6.7 
4-5 4-7 5 , 6  7,f 7 . 3  
3.9 802 5.8 794 8 e 2  
Y . 7  4,8 5 , 8  7.0 7 - 7  
4 - 3  4 . 3  5-9 703 7 0 3  
4 - 5  @a7 5.4 7 . 2  7-5 
5 - 4  5-5 6 6  7.3 $02 
4,s 4.8 509 7.2 7.5 



FOOT LENGTH 

Subject stands w i t h  feet  a p a r t ,  weight evenly d i s t r i b u t e d .  W i t h  
the paddle blades of e i t he r  the automated anthropobeter o r  s l i d i n g  
caliper, measure t he  distance from the heel t o  the longest t oe  of 
the  r i g h t  foot parallel t o  the  long a x i s  of  the foot. 









Subject stands w i t h  feet apar t ,  weight evenly d i s t r i b u t e d .  With 
the paddle blades o f  an automated sliding caliper, measure t h e  
maximum w i d t h  across the ball o f  the right foo t .  - 



POGT BREADTH (cm) 
(Eales and F e ~ a l e s )  









C. Measurement Statistics by Body Region and Age Group for 
Subjects 2-58 Years. 

Th is  section i s  incl uded t o  facilitate .data retrieval f o r  users 
who need i nformati on on several measurements of a simi 1 a r  type (e .  g.,  

hand measurements) and  for  a particular age group. Each table contains 
a1 l the measurements i n  one of the four measurement groups (see Figure 
22) for one of the sixteen age intervals. Tables for co ined sexes, and 
males and females are given separately for a total o f  192 tables -s'n 
a1 1. I n  order to facilitate t he  use of this section, tab7 es for each 
o f  the four  measurement groups are printed on colored paper corres- 
ponding to the colors used in Section £3. A17 masoretments are g-iven 

in metric u n i t s .  Meight i s  in kilograms, finger and t h  

and hand clearance are in mil linteters, and a l l  other dimensions are i n  

centimeters ( see page 43 for conversion t o  inches and pounds), 





WEIGHT, STANRE, STANDING AND SITTING 



V e i q h k  
S ta ture  
Vertical G r i p  Beach 
Fzonta4 Grip E s a c h  
Lateral Grf p Reach 
Step HeiqHP, 
S u p i n e  S t a t u r e  
Standinq CG {from f e e t )  
Staading CG 
Erect S i t t i n g  
Epe Heiqht [Sittinq) 
Plax E i p  Breadth [Seated) 
B a x i r n u ~  T h i q b  B r e s d t h  
Thiqh  Clearence  . 
Buttock-Knee L e n q t h  
Knee K ~ , i q $ t  
Supine S i t t i n q  Beiqht 

WEIGHTo STAfD23, STBNDfMG, BSD S I T T f N G  i3EBSUSSBBHTS 
(Bales and Peaales  - Ages  3 .5  to 4.5 Bears) 

Beasures ien t  
B 

BeiqBBt  228 
Stature 228 
Vertical G r i p  Seach 76 
Frontal G r i p  2each 77 
Lateral G r i p  Beach 75 
S t e p  H e i q h t  -fa 
Supine  Statare 2 9 
Stakdiaq CG (frczn feet) 21 
Standing CG 4% Sta tu re )  ill 
Erect S i t t i n g  H e i q b t  224 
me B e i q h t  ( S i t t i n q )  75 
!lax E i p  Bcea4th (Seated) 225 
Bar iau~  Thiqh 3readth 67 
T h i q h  CLearenco 75 
Battock-%nee L e a q t b  225 
Knee Eleight 2 C  5 
Supine S i t t i n q  E e i q h t  2 4 
Sested CG (above seat) 2 1 
Sealed CG ( %  Sit Agt) 2 $ 
Seated CG (froa back)  58 
Seated CG I$ Butt-Knee] 78 



Reasare Bent 
;EE 

geiqht 27 1 
Stature  27 6 
Vertical Grip 2each 7 3  
F r o n t a l  G r i p  Reach 74 
Lateral  Grip Beach 72 
S t e p  lIeiqht 75 
Sapioe  S t a t u r e  26 
Stand inq  CG g f r o ~  feet] 26 
S t a n d i n q  CG ( X  S t a t u r e )  26 
Exect S i t t i a q  i i e i q h t  265  
Eye B e i q h t  [Sit t i n $ )  90 
Bar flip Bread th  (Seated) 257 
Eaxiatnni T h i g h  S s e a d t h  85 
Thiqh C l e a r a c e  89 
Bnttock-Knee Lenqth 267 
Xaec H e i q h t  24 l 
Supine s i t t i n q  W i g h t  27 
Seated CG (above seat) 27 
Seated CG (% S i t  fiqt) 27 
Seated tG gfro~ back) 25 
Seated CG (X Bntt-Knee) 23 

Beiqtpt 
S t a t a r e  
Vertical G r i p  3each 
F r o n t a l  Gr i~ Beach 
Lateral Grip Eeach 
S t e p  B e i q h t  
Supine Stature 
Standinq  CG (from feet) 
S t a a d i n q  CG (L Sta t a r e )  
Erect S i t t i n g  Beight 
Eqe fieight ( S i t  tiaq) 
Eax H i p  B r e a d t h  (Seated)  
E a r i a n m  Thigh Sreadtb 
Tbigh Cleazence 
Buttock-Knee E e n q t b  
Knee Eieiqbt 
Supine Sittinq Height 
Seated CG (above seat] 
Seated CG {% S i t  Sfqt) 
Seated C6 (froa back) 
Seated  CG ("X1atttK~ee) 



BEfGHZ, STATURE, S T A N D 1  NCp BED SITTIJG REASPBEBEITS 
(Hales and Feaales - Ages 6,s to 9.5 Years) 

i!!easureaen t Descr ipt ive  S t a t i s t i c s  
x 

Height 23 1 
S t a t u r e  22'9 
Vertical. Grip Seack 7 1 
Frontal Grip Seach 74 
LiateraL G r i p  Reach 73 
Step H?iqht 74 
Supine  Stature 4 7  
S t a n d h q  CG (fro@ feet) 47 
Standing  CG [% Stature)  47  
Erect S i t t i n q  Height 23C 
Eye l i e i q h t  ( S i t t i a q )  83  
Bax f l ip  Breadth [Seated) 225  
Baximua Thiqh  a r e a d t h  87 
Thiqh Cfsarence 84 
Buttock-Knee Z e n q t h  229 
Knee Efeiqht 2 6 3  
Sapins S i t t  i n q  H e i q b t  48 
Seated CG (above seat) Q8 
Seated CG (X S i t  Ygt) 48 
Seated CG Qfroa back) 42 
Seated CG I% Batt-Knee) 42 

YEXGHT, STATURE, STBMPf NG, A N D  SITTXBG C8BSWBEBZNTS 
(%ales and Feaales  - bqes 7.5 to 8.5 Years) 

Veiqht 
Stature 
Vertical Grip Seach 
Frontal  G r i p  Reach 
Lateral G r i p  Beach 
S t e p  i i e i q h t  
Supine S t a t u r e  
Standinq CC Ifrun feet)  
S-ndinq CG ( X  Stature) 
E r e c t  S i t t i n g  Reiqht  
Eye Beiqht ( S i t t i n q )  
Paax Hip Breadth (Seated) 
Hankan@ Thiqh Breadth  
Thiqb CHearence 
Buttock-Knee L e ~ q t h  
Knee Heiqht 
Supine S i t t i n q  Heiqht  
Seated CG (above seat) 
Sea.t5d CG (% Sit 892) 
Seated CG (fro= back) 
Seated CG I %  Butt-Knee) 

Descr ip t ive  S t a t i s t i c s  
Bean s,d. d i n  5th 50th 
2 5 , 6  5.2 77.6 20.4 25.5 

326 .9  5.6 711.5 118.2 126.4 
152,2 6 . 8  t32.0 138.7 652.1 

5249 2.7 46.5 4 7 e 8  53-3 
7 0 . 0  3.6 62.7 63-0 69.9 
SQ,9 7-4 QC,? 42.0 54.4 

5 s  a t t w  121.3 127,'~ 
7 2 , s  3.1 66.9 67.9 7 2 . 2  
56.6 0 ,s  55.0 ss.1 56.5 
68.2 2.8 59.7 63.8 68.0 
57.1 2.9 51.5 52.0 57.1 
23,9 2.15 19.6 21.1 23-5 
24.3 2.6 1942 20.4 23.8 
10.8 3.4 8 - 8  9.3 70-5 
41.3 2.4 3503 37.7 41-0  
39.4 2.3 33.1 35.7 3903 
70.1 3.2 68*4 65.1 69.4 
29.7 1.1 18.5 18-9 28.5 
29.5 9 .3  27-1 27.2 29.7 
17-7 9.8 4 IU.3 17.4 
42.9 4.4 35.3 36.5 42.8 



Seasureseat 
I 

G e i q f h t  256 
Stature 257 
Vertical G r i p  Seach 8 1 
f r o n t s 1  G r i p  Beach 8C 
Lateral Grip  Reach 79 
S t e p  Meiqhe 80 
Supine ' Statuze 57 
Sta~ lddnq CG (fronr fe2t) 57 
Standioq CG {X Stature) 57 
Erect Sittiaq Yeiqht  254 
Eye Beiqht ( S i t t i n q )  9 C  
Zlax Hip Breadth  (Seated) 249 
E a x i n u ~  Thiqh areadth  88 
Thiqh Clearenca 83 
Buttock-Knee Leaqth 257 
Knee B e i q h t  249 
S w i n e  S i t t i n q  Heiqhe 56 
Seated CG {above seat) 57 
Seated CC t% S i t  Bqt) 56 
Seated CG (from back) 51 
Seated CG f %  autt-Knee) 5 7  

% e i g h t  
S ta ture  
Vertical Grip Beach 
Frontal G r i p  2each 
Lateral Grip Reacb 
Step Height 
Supine Stature 
Standing EG (frca beet) 
Ssandinq CG (% Stature) 
Erect S i t t i n q  Height 
E y e  Heiqht  (Sitting) 
Hsuc  B i p  Breadth (Seated) 
Baxiaum Thiqh 3readth 
TBiqh Clearence 
Buttock-Knee Senqth 
Knee Heiq'ht 
Supiae S i t t i n q  Height 
Seated CG (above seat) 
Seated CG $% S i t  Hqt) 
Seated CG  fro^ back] 
Seated CC (74 Butt-Knee) 

Descf i p t i v e  Stat3stics 



Hea sure sen t Descripkive  Statistics 

Height  
Stature  
Vertical Grip Beach 
ProntaJ Grip Reach 
Lateral  Grip 2eac6 
Step  8 e i q h t  
Supine Stat  tare 
Staadinq CG [from feet) 
Standinq CG (Z S t a t u r e )  
Erect .Sitting ReFqh t 
Eye &ef gh-6, [Sit t i n q )  
Bar Big Breadth (Seated) 
Earimu~ Thiqh 3readth  
Thiqh Clearence 
Buttock-Knee Leaqth 
Knee Height 
Supine Sitting B e i q b t  
Seated CG (above sear) 
Seated CG { I  S i t  f f q t )  
Seated CG tfroa back) 
Seated CG [ I  Butt-Xnee) 

Y EIGET j STATURE , ST BBDTBG I AND SHTTXIG EEASOBZHEBTS 
(Bales and Females - Bqes 11.5 to 42.5 Pears) 

Eleiqht 
Stature 
Vertical Grip Reach 
Frontal Grip Rtach 
Lateral Grip Beach 
S t e p  tiefqbt 
Supine  Stat are 
Staadinq CG <fro& feet) 
Standinq CG (X Stature) 
Zrect Sittinq Height 
Eve t fe iqht  ( S i t i i n q )  
Elar Hip Breabth (Seated) 
Baxiaue Th iqk  Breadth 
Thiqh Cfearence 
But tock-Knee Length 
Koree Heiqht 
Supine S i t t i n q  Heiq ht 
Seated CG (above seat) 
Seated CG CX Sit Bgt)  
Seated CG Ifroa back) 
Seated CG f X  Butt-Knee) 

Descriptive Statf stics 
Xean s,d. #in - 5th 50th 95th Hax 



Veiqht 
S t a  tare 
vertical G r i p  3each 
f r o n t a l  Grip W a c h  
Lateral Grip Beach 
S t e p  Heiqht  
Supine 'Stature  
Staodinq  CG [frore feet) 
Standinq  CG stature)  
E r e c t  S i t t i n g  B e i q h t  
Eye Heiqht {Sit tiaq) 
E a x  Hip Breadth (Seated) 
Sanimua Thiqb Breadth  
Thiqh Clearence 
B uttock-Knee Length 
Kaee Height 
Supine  S i t t i n a  Height 
S e a t e d  CG (above seat) 
Seated CG 1% S i t  Hqt] 
Seated t G  (frat back) 
Seated CG {X ButtnKnee) 

Descr ipt ive  S ta t i s t i c s  
N Hean sad.  in 5th 50th 95th !%ax 

2 6 , s  33.5 44.2 62.0  8 5 - 8  

ifEIGHT, STBTUBE, S T B I D I H G ,  AND SITTfNG HEBSD88lfEBTS 
[sales and Feaales - Bqes 13.5 to 14,5 Years) 

Beasure~ent D e s c r i p t i v e  Statistics 
fz Bean s.do Bin 5th 50th 95th Bas 

geiqht 273 50.8 9,2 29.8 37a7 50.0 67.8 77.3 
Stature 271 150.1 8.2 q35.4 147.0 159.4 173-6 483.2 
Vertical Grip Beach 79 195-3 10.9 106.8 175.8 194.8 2 1 f - 3  2 t 4 . 9  
Frontal G r i p  Bsac6 86 67 -0  4.3 57.4 59.4 66e6 7 4 . 7  77eO 
L a t e r a l  Grip Beach 80 89-4 5.3 75.5 8 t . 1  8 8 - 6  97.5 1C2.4 
S t e p  Reiqht 78 6 5 , 8  6.7 55.2 54.0 65.4 75.8  82.2 
Supine  Stature  57 162,5 7,8 135.5 650.8 161.2 176.5 180.0 
S t a a d i n q C G  ( fros fee t l  57 92-5 4.4 75-1 85 ,Q 90.1 97.3 100.6 
Standinq  CG I% S ta ture )  57 55,7  0 .8  53.9 54-4 5 5 - 7  5 6 . 9  57.6 
Erect S i t t i n g  Hei j h t  276 82.a 4.4 70.8  74-8 82-3 90.8 93.a 
Eye Height { S i t t i n q )  89 71-1 4-"I 59.0 64.0 71.6 77.6 80-4 
&ax Bip  Breadth (Seated)  269 37.q 2.8 24.6 26-6 31.3 3S07 39-3 
#aximaa Thigh Breadth 80 31-6 3.2 24-8 2G42 33.3 35.9 39.4 
Thigh Clearexice 89 83.9 3 - 4  9.9 4 53.7  f6,3 13.2 
Buttack-Knee  Length 270 54 .3  3.2 45. t  Q9.6 54-3 53.5 62 .5  
Knee f f e igbt  255 50 -7  3 .3  42 -1  45.5 5 0 . 5  56.5 60.3 
Supine S i t t i n q  B e i q h t  57 86,2 U.5 7 3 - 6  77.4 8 6 - 0  94.0 9 5 - 1  
Seated CG (above sea t )  57 22.8  1-7 19.3 69.8 22-5  26.5 27.0 
Seatea CG CX Sit Hqt) 57 26,5 1.3 2Y.2 2Q.3 26-4 28-4 3 3 . 4  
Seated  CS (fro5 back) 54 22 .8  2.2 36.7 28.5 23.3 25 .2  29.8 
Seated CG (% Butt-Knee) 54 4 2 . 3  3.0 32.7 35.7 42.8 46-6 49.0 



E e a s u r e ~ e n t  Descr ip t ive  S t a t i s t i c s  
tJ 

% e i g h t  264 
Statnre 26 4 
Vertical. Grip Beach 87 
f r o n t a l  G r i p  3aach $7 
Lateral G r i p  Reach 8'3 
S t e p  E e i q h t  88 
Swine Stature 59 
Standinq CG (froat feet) 5 9  
Standinq CG (% Stature)  53 
Erect Sitting Aeiqht 262 
2ye Beiqht ( S i t  t i n q ]  81 
Sax Nip Breadth (Seated) 259 
!!5arimn~ Thiqh 3readth e 3 
Thiqh CZearence 8 1 
Buttock-Knee L e n g t h  263 
Knee Beiqht 259 
Supine S i t t i n q  Heiqht 59 
Seated CG (above seat) 551 
Seated CG {% S i t  fiqt) 59  
Seated CG (from- Back) 6G 
Seated CG (9: Butt-Knee) 60 

Sean 
55*5  
164.2 
'f 99.8 
67.7 
91.5 
64.0 
166-5 
92.2 
55 .6  
8 5 , 2  
73.9 
32.7 
32. 4 
130 9 
55.9 
51.5 
88.4 
23.2 
26.2 
23.3 
43.6 

S. d. 
10,@ 
8-41 
9.5 
3 . 8  
Q.6 
8.1 
7.3 
4.2 
0.7 
4-5 
4.3 
2,9 
3*5 
1 . 6 
3. c 
3 * 3 
4*7 
1.8 
I o f  

2.0 
2 - 8  

5th 50th 95th Sax 

WEIGHT, STATURE * ST 3 N D I S G o  EWD SLTTXNG REBSOBEBZN TS 
{!!!ales and Feaaies - Ages 15.5 to f 6 .5  Pears) 

3leasuzsren t 
bl 

P e i q h ?  t 98 
Stature 798 
Vertical Grip Eeach 63 
Frontal  Grip Reach 8 3  
Lateral Grip Reach 6 3 
S t e p  fieight 62 
Supine S t a  tare 43 
S t a n d i n q  CG (from Teet) 4 3  
S tand ing  CG (X  Stature)  Q3 
Etect Sittiaq H e i g h t  196 
Zye Heiqht ( S i t t i n g )  77 
Hax R i p  Breadth (Seated) 195 
aaximua Thigh  Sread t h  76 
Thiqh  Clearence 78 
Buttock-Knee Lanqth  196 
Knee B e i q h t  785 
Supine S i t t i n q  Height 42 
Seatea &IS (above seat) 42 
Seated CG ( X  S i t  Hqt) 42 
Seated CG Cfroa back) tr 7 
Seatea CG (% Butt-Kaeel 41 

Cescriptive S t a t i s  tics 
Eearz s.d. Ria 5th 50th 95th Sax 
6C-7  t 1 * 5  33.0 44.7 58.9 80.1 105o6 

168.Q 9.3 3 Y 7 a 1  353.5 168.5 $8304 788-3 
205.0 12.4 178-8 185.0 203.3 224.4 230-3 
69-6 5 * 1  58.8 60.9 68.9 76s4 8 0 . 2  
94-0 6.2 97.5 84-5 92e5 104.3 108.6 
66.7 9 e 2  48-9 51.6 6 6 * 0  8 0 * f  90.2 
170.4 8.3 254.5 156.1 1 7 3 - 3  182,7 184.5 

95.0 u .9  86.Q 85.9 95.4 103,3 103.6 
55.8  0 . 8  5401 54.3 55.7 57e1 57.8 
87.7 4.7 77.4 80.2 87.0 9 5 * 1  98.7 
76.C 4 0 4  61.0 6 9 * 2  "75.9 83.3 85.8 
33*5 2.3 26.7 29.8 33.5 38.0 41.2 
33 , s  .205 28.2 29.3 33.3 3 8 * ?  Qd.7 
14,s 9.2 71.2 12.1 4 l6,7 17.3 
56.9 3.4 48.6 51.6 57.1 6 2 - 7  5606 
52.4 3-9 44.3 46.5 52.5  58.9 61.6 
91.2 4.6 82.7 84.3 90.8 98.1 99 -7  
24.3 2.0 20.3 2 0 - 4  24.5 27.3 29-7 
26,6 1-6  23.8 24.1 26,6 29-1 31.8 
23.8 1-8 19.U 20-4 23.6 26 .6  2 8 . 0  
41.8 2.3 35-6 38,9 41o6  45.1  4703 



Eeasareaent 
N 

# e i q h t  22 1 
Stature 22 1 
Vertical G f i p  Seach 72 
FrontaX  kip Beach 74 
Lateral G H ~ P  Beach 74 
Step Befqht 73 
Supine Stature 45 
Standinq CG (from feet] 45 
Standinq CG ( 5  Stature) 45 
Erect S i t t f n q  Height 22 '1 
Eye Haiqht ( S i t t i n q )  6 6 
8ax Hip Breadth (Seated) 22C 
~axiius Thiqh areadth 66 
Thiqh Clearence €7 
Buttock-Kaee Zength 220 
Knee f fe iqht  212 
Supine  S i t t i a q  N e i q h t  44 
Seated CG (above seat) 44 
Seated CG (X Sit Hqt) 44 
Seated CG (froa back) 43 
S e a l e d  CG (74 Butt -gnee)  4 3  

Descript ive  Sra tistics 
fiean s o d o  a&n 5th 50th 95th Bax 

gEIGBP, STBTDZE, + STBHDTEG, ASD SXTTXWG ESASUBZBE1STS 
(Bales and Penales - Bqes 17.5 to 7 5.0 Years) 

P e i q h t  
StattPce 
Vertical Grip Beach 
F r o n t a l  G r i p  Beach 
Lateral Grip Beach 
S t e p  R e i g b t  
Supf ne Stature 
Standing  CG ( f r o =  feet) 
Standinq CG (X Statnre) 
Erect S i t t i n q  Reiqht 
E y e  H e i g h t  ( S i t  t i n q )  
Elax Hip Breadth {Seated) 
Hariaun Thiqb Breadth 
Thiqh Cleareace 
Buttock-Knee Lerqth 
Knee Height 
Supine S i t t i n q  He iqht  
Seated CG (above seat) 
Seated CG (% Sit B g t )  
Seated CG (froe kack) 
Seated CG (X Butt-Snee) 

D e s c r i p t i v e  S t a t i s t i c s  
Bean s o d o  . Sin 5th 50th 95th 
65.7 13.1 47.4 4 45.4 86 .5  

170.9 9.5 749.9 f56,4 171-8 185.7 
236.9 f 1.9 688.4 188.9 285.8 227.6 

70.7 5 - 4  6 2 - 8  63.0 70.2 80.9 
96.0 6 .9  82.7 85.7 94.9 108,O 
6845 6.9 53.4 55.9 57.8 77.9 

174-1 9.6 157,f  158.5 174.0 187,6 
97.2 6 - 0  87.2 8 7 - 5  97-1 106.4 
55 .8  0.7 54.2 5 55.7 56.8 
89,4 4.4 78.3 % I s 8  89.3 96.5 
7709 443 67.8 7040 78.7 83.4 
38.6 2 - 5  29-0 31.3 34.2 39 -1  
34.8 3,4 2 5 , s  30.0 33.8 C 1 . 8  
15-5 1.8 7 7 . 1  t2a6 5 4  18.8 
57.7 3*5 49.4 52.2 57.7 62.8 
53.8 a.0 44-4 47-2 52e8 6 0 - 0  
92.5 U.4 83.8  84.9 92.3 99,O 
25.7 1.9 21,4 21-5 25.1 27.8 
27.7 1.3 2a.8 24.9 26.9 28.9 
2 4  2.4 2@-7 2 3 - 2  23.8 28.6 
42-3 2.6 37.8 38-0 41.9 47-% 



Eeasurenent L e s c r i p t i v e  S t a t i s t i c s  

ifeigtr t 
Stature 
Vert i ca l  Grip Steach 
F r o n t a l  G r i p  Seach 
Lateral G r i p  Beach 
Step Height, 
Supine Stature 
Standing CG ( f rom feet) 
Standing CG (% Stature) 
Erect S i t t i n g  Z e i g h  t 
Eye H e i g h t  ( S i t t i n g )  
Uax i i i p  Breadth (Seated) 
B a x i ~ u m  T h i g h  Breadth 
T h i g h  Clearsnce 
Buttock-Knee ieny th 
Knee He ight  
S u p i n e  S i t t i n g  B e i g h t  
Seated CG (above  seat) 
Sested CG (5  Sit ffgt) 
Seated CG (from back) 
Seated CG (5  Butt-Knee) 

HeasureBen t 

Weight 
Stature 
Vertical Grip 3each 
F r o ~ t a l  G r i p  aeach 
Lateral G r i p  Beach 
S t e p  & s i g h t  
Supine Stature 
Standing  CG ( f t c a  feet) 
Standiag CG 1% Stature) 
Erect S i t t i n g  Xieight 
Eye Height  ( S i t t i n g )  
Mar H i p  Brsadth (Seated] 
Haxiaura Thigh 3readth 
Thigh CPearence 
Buttock-Knae Length 
Knee Height  
S u p i n e  S i t t i n g  %eight 
Sested CG (above seat) 
Seated CG IR Sit Hgt) 
Seated CG (from bsckf 
Seated CG (% Butt-Knee) 

Eescriptive Stat i s t i cs  
Sin 5th 50th 95th 3ax 



P e i g b t  144 
stature 7 G 4  
Vertical  G r i p  Seach 34 
Frontal  Grip Reach 35 
Lateral Grip Reach 34 
S t e p  Height 34 
Supiae .Statare 7 6 
S t a n d i n g  CG ( f r o 3  feet) 10 
Staading CG 4% Stature) fO 
Erect S i t t i n g  W i g h t  943 
Eye hf@igtrt [Sitting) 56 
Eax Hip Breadth (Seated) I39  
daxiaun Phigh  Breadth 53 
Thigh Clearence 5 5  
Buttock-Knee Length  141 
Knee l f e i g h t  135 
Supine S i t t i n g  Height 11 
Seated CG (above seat) 11 
Seated CG (% S i t  Byt )  I t  
Seated CG (fron back) 10 
Seated CG (% Bntt -Knee)  , 10 

Ib,4 
708.6 
127,O 
450 3 
5906 
43.2 

412.7 
64.7 
57.4 
61.C 
! X . O  
20.5 
26.8 
9.0 

33. d 
32e4 
63, Ip 

22-9 
33.0 
IS, .r 
4 3 . 9  

3easureeeat 
8 

@eight f 17 
S t a  tare 317 
Vert ica l  G r i p  3each 42 
Frontal  G r i p  Eezch 42 
Lateral  Grip Beach u2 
Step Height  42 
Snpiae S ta ture  35 
Standing  CG {frcm f e e t )  35 
S t a n d i n g  C6 ( X  Stature) 35 
Erect s i t t i n g  H e i g h t  7 7 6  
Eye W i g h t  { S i t t i n g )  38 
&ax B i p  Breadth (Seated) 1C6 
ffaxiaua Thigh Breadth 
Thiga  Clearence 
Buttock-Knee Length 
Xoee Eeight 
Supine S i t t i n g  Height 
Seated CG (abcve seat )  
Seated CG ( W  Sit Rgt) 
Seated CG (fros back) 
Seated CG (% Bntt -Knee)  

Cescrbptiwe Stat is t ics  
Bean s.6. 
2 C - 8  3.5 

115.1 5 .2  
136.2 7 ,7  
49*6 2 - 7  
53*9 4.4 
5 3 . 5  0 . 3  

137.1 4.8 
6 7 - 2  2 e 8  
57.4 0 . 8  
63.6  2 .3  
57.8 2 - 6  
21.4 1.5 
21.2 f u O  
9.4 049 

6 . 1  2.2 
35*3 2.2 
6 5 . 3  3,6 
27.0 1.1 
32.3 1 . 7  
66.0 2.1 
44.6 509 

437. 



8easureaent 
!i 

w e i g h t  f 06 
Stature  d Q f  
Vertical G r i p  Seach 33  
Prontaf G r i p  Reach 33 
Lateral Grip Beach +.. = 2 

S t e p  H e i g h t  33 
Supine .Stature 2 1 
Standing CG {frcm feet) 23 
Standing CG ( I  Stature) 2 %  
Erect S i t t i n g  g e i g h t  1 C  5 
Eye I f t i g h t  (Sitting) 41 
Bar Hip Breadth (Seaieci) 1 1 4  
Hariaus Thigh Breadth 41 
Thigh Clearence 40 
Buttock-Xnee L s n g t h  ICS 
Knee Height  'IC4 
Sopine S i t t i n g  H e i g h t  22 
Seated CG (above seat )  22 
Seated CE (% Sit 83%) 22  
Seated CG (frorn back) 18 
Seated CG ($6 Butt-Knee)  18 

YEIGHP, STBTOBE, S T A M E i N ,  A N D  SITTHBG BEBSUREEE3TS 
(8aPes - Ages 7 - 5  to 8.5 Years)  

Ueigbt 
Stature 
Vertical Grip Reach 
F r o n t a l  Grip Reach 
Lateral Grip Beach 
S t e p  E e i g h t  
S u ~ i n e  Stature 
Standing CG (from feet) 
Standing CG (R Stature) '  
Erect S i t t i n g  B e i g h t  
Eqe W i g h t  { S i t t i c g )  
Yax Hip Breadth (Seated) 
Maxi~tm Thigh Breadth 
Thigh Cleareace 
Buttock-Knee Length 
Knee H s i g h t  
Supine  S i t t i n g  Beight 
Seated CS (above seat) 
Seated CG (% S i t  Rgt )  
Seated CG (froa back]  
Seated CG [% Butt-Kneel  

E e s c r i p t i v e  S t a t  istics 
&an s,d. n i n  5th 50th' 9 5 t h  Efax 



WEIGHT, STBTU5?E, STBNDf PG, BHD S I T T B P G  BBBSGf E8BNTS 
{Males - Ages 8.5 to 9 . 5  Bears) 

C e s c r i p t i v e  Statistics 
M Yean s.d, Xin 5kh 30th 9 5 t h  ?!ax 

weight I f 6  
Stature 117 
Vertical Grip 3each 33 
FsontaH Grip Beach 33 
Latetaf Grip %ach 33 
S t e p  Height 32 
S u p i n e  Sta tu te  27 
S t a n d i n g  CG {frcm feea) 27 
Standing  CG {41; Stature)  27 
Erect Sitting a e i g h t  177 
Eye Height ( S i t t i n g )  4 3  
Max Hip 3readtb [Seated) 132 
Baxiaum Thigh  B r e s d t h  39  
Thigh Clearence 3t2 
Buttock-Knee Length 167 
Klnee H e i g h t  114 
S n p i n e  Sitting Weight 26 
Seated CG {abcve seat) 27 
Sested CG (% Sit H g t f  56 
Seated CG {fzoar back) 23 
Seated CG (% Butt-Knee)  23 

P E T G B I ,  STATURE, SlbHbING, A N D  S f T T f P G  BEBSUBEBEBTS 
(Elales - Ages 9 .5  to 10.5 Pears) 

Veight 
S t a  tare 
Vertical Grip Reach 
Prantal G r i p  Beach 
Latera l  Grip Bezch 
S t e p  Height 
Supine Stature 
Standing CG ( f r m  feet) 
Standing  CG (% Stature) 
Erect Sitting Height 
Ere Height  < S i t t i n g )  
Hax Hip Breadth (Seated) 
Baxiau~ Thigh 3zeadtb 
Thigh Cl+areace 
Bnttock-Knee Length  
Knee Height 
Supine S i t t i n g  B e i y h t  
Seated CG (above seat) 
Seated CG (16 Sit Hgtf 
Seated CG (froa back) 
Seated CG (% Batt-%=ree) 

C e s c r i p t i v e  S t a t i s t i c s  
3 Bean sod. 3in 5th 50th 

124 33.5  6.7  23.3 25,1 32,G 
124 737.9 6-3 325.2 727.0  837.6 
37 856.6 7 . 8  l S O w l  151.7 766.2 
37 57,8  2 - 3  5 3 , 3  53.3 56,9 
37 76.9 3.7 69.5 7G.b 76 .2  
37 60.0 6-0 45.7 49.9 59.6 
21 239.1 7.4 923.7 $27.7  138.5 
27 78 .0  3.8 72.2 72.2 78.3 
27 5 6 - 7  0 ,7  55.5 55.5 56 .5  

221  32-3  3 . t  64.5 67e7 72 .  f 
39 60.3 3.0 5Y.3 5 4 - 5  50 .2  

322 25.6 2.6 21.6 22.1 25 .0  
39 26.0 3 .3  20.5 21.5 25.3  
38 12.1 7,s 9.6 70.0 71.8 
153 Q5.3 2.7 4040 41.3 45.4 
122 U3.8 2.8 3707 39.1 43.6 

23 73.2 3,8 67.9 67.2 72.Q 
53 20.7 1.3 17,8 17-8 2C.8 
23 28.3 3.4 26.2 26.2 20.4 
21 2C.0 2.C 16-9  16.9 39.7 
21  4G.7 3.9 37.5 37-6 43.2 



Reasure~ent Cescriptive Statist ics 
Eu' BeaG sod, ? ? l i ~  5th 5CIh 

Weight 142 36.6 7.2  26,3 27.6 .34.ro 
s t a t u r e  142 742.5 5-3 330.7 133+8 482.3 
Vertical G r i p  S&cb a7 772 .0  8 - 5  1 5 3 . 7 1 5 5 . @ 4 7 6 , 1  
Pronta l  ~ r i k  Raach 48 5 9 - 2  3 . Q  51.7 52.8 58.7 
Lateral Grip Reach 47 77.9 4 . 5  68.2 30.7 7 7 . 3  
Step H e i g h t  Y 8  61.8 6 . 5  45.Q 51.5 6 f , Q  
Supine Statare 26 343.8 5 . 2  732-8 334.1 143.8 
S t a n d i n g  CG (frcm feet) 26 e0.7 2.6 75 .7  76,f 83.7 
Stand ingCG [ % S t a t u r e )  26 56.1 0.7 54.9 54.9 56.1 
Erect S i t t i n g  Yeight  739 74.3 3 .1  6 8 , 5  69.3 73.8 
Eye H e i g h t  ( S i t t i n g )  G ?  61.2 2 e 6  S4,6 55.6 61.1 
Eax Hip B r e a d t h  {Seated) 737 26.6 2,7 2'3.5 23.2 2 6 , 2  
Barimun Thigh  Breadth 40 25 .6  2.2 22.1 22.4 25.3 
Thigh Clearence 4 7  31.8 1 , C  10.0 1001 11.5 
Buttock-Knee Length 140 47.6 2.5 43-8 43.8 87.4 
Knee H e i g h t  14C 45-4 2.2 40-1  Q 1 , 8  Y5.4 
Supine Sitting Beight 26 7b.5 3.4 71,O 71.0 ?6,2 
Seated CG [above seat)  26 21.1 1.3 18-3 18.3 27,1 
Seated CG (96 S i t  Hyt)  26 27.6 7.4 25.3 25.4 27.3 
Seated CG (fros b a c k )  26 26.3 1.6 7 7 e 4  I ?  20ef  
S e a t e d C G  ( % B u t t - K n e e )  20 4 2 - f  2,9 37.6 37.7 c2.9  

Eeasureaent 
N 

Veigtt t  .a54 
Stature t5ti 
Yettical Grip  2eact 5 '1 
F h o n t a l  Grip Reach 22  
Lateral G r i ~  Reach 5 2  
S t e p   eight SO 
Supine S t a t u r e  4 3 
Standing CG ( f rca  fee l )  4 1  
S t a n d i n g  CG (% stature) 4 1  
Erect Sitting %eight 152  
Eye Height (Sit t i a g )  55 
H a x  ffip Breadth (Seated)  150 
Yaxiaaa Thigh  Breadth 53 
Thigh Czearence 55 
Buttock-Knee Length  353 
Knee Height 144 
Supine Sitting Beig ht 4G 
Seated  CG (above seat) Ir C 
Seated -CG 4% S i t  Hgt) 40 
Seated CG { f x o a  h a c k )  40 
Seated. CG 4% Butt-Knee)  39 

f escriptiwe S t a t i s t i c s  
Eean sod. #in 5th 50th 95th 
43.0 7.9 2 7 - 8  3C.3 38.3 54.7 

t48.4  7.4 132.8 138.1 147.4 1 6 f 8 3  
181-7 11.2 760.1 764.3 179.5 233.5 
62.3 3.9 56,O 56.3 4 68-'1 
82-5 Sag  72.3 7 3 , Q  87.3 94.6 
53.5 8 - 9  46.1 47.7 62 ,  f 37.5  

251.7 3 . 8  135.7 7P3.3 1 4 9 , s  363.9 
8Y88 4.1  77 .0  79-4 83.3 91.3 
5 6 , 2  0 .8  54.3 54.7 56.C 5 7 - 6  
76.3 3.5 67.1 71.6 75.9 82,6  
64.7 3.C 59.1 SQ*O 6@*6 68-7 
27.4 2.6 22.6 2383 27.7 32.5 
27-7 2.8 23 .2  23,Q 27.6 3 3 - 1  
12.8 1.2 10.2 30,7  12.8 14.8 
49.8 3.3 41.7 45.0 49.5 54,s 
47.8 2 .8  4Ce9 a3.8  47.3 52*7 
79.3 4.8 68.4 70 ,7  7 8 - 5  89.2 
21.2 l . 4  18.1 18.8 20.8 23.1 
26.8 1 * 4  23.q 24.3 26.6 29.3 
21.7 4.9 18.3  18.6 21.2 24,s 
43.d 2.3 39,8 34.5 42.8 47.3 

Max 
60.5 
763,2 
' f 8 3 . 8  
660 3 
8'6.3 
7557 

154.8 
87.5 
5753  
83.0 
6 5 - 0  
36.5 
31.5 
13.7 
54 .1  
5 7 . 7  
02-13 
234 a 
3n.3 
23. 2 
49.5 



w e i g h t  
Stature 
Vertical G r i p  3each 
Psonta f  Grip Beach 
Lateral G r i p  Reach 
Step H e i g h t  
Sup iae ,  Stature 
Standing  CG (frca feet) 
Standing CG (X Stature) 
Erect S i t t i n g  B e i g h t  
Eye Height [ S i t t i n g )  
H a x  EHip Sreadth (Seated) 
R a x i ~ u a  Phigh Breadth  
Thigh  tfearenca 
Battock-Knee Length  
Knee B e i g b t  
S n p i ~ e  S i t t i n g  Height 
Seated CG (above seat) 
Seated CG ('1C S i t  H g t )  
Seated CG (fro3 back) - 
Seated CG (% Butt-Kaee) 

Zescriptiwe Statistics 
Yean s.d. Bin 5th 50th 95th aax 

U e i g h t  
Stature 
Vertical Grip 3each 
f r o n t a l  G r i p  B s a c h  
Lateral G r i p  Beach 
S t e p  Reight 
S u p i n e  Stature 
Standing  CG {from feet) 
Standing  CG (X Stature) 
Erect S i t t i n g  Height 
E r e  Height  ( S i t t i n g )  
Llax Hip Breadth [Seated) 
Haximum Thigh 3readth 

*axence Thigh  C L  
Buttock-Knee L+ngtii 
gnee Height 
Supine S i t t i n g  B e i g b t  
Seated CG (above seat] 
Seated CG {% S i t  Eqt) 
Seated CG (fro@ back) 
Seated CG [$  B ~ t t - X R e e )  

C e s c r i p t i v e  S t a t i s t i c s  
Bean s.d. 3in 5th 50th 95th Rax 
56,8 9.6 29.8 38,O 50.9 53 .5  77-3 

161.3 8.3 138.8 147.3 560*5 175 .5  f S 3 . 2  
397.3 l G . 3  175,9 779.0 195 .4211 ,2  214.9 

68.0 4.3 5E.6 63.5 68.3 74.0 77.0 
90.3 5.5 7515 81-0 90.0 97-8 f€!2*4 
65.3 9.9 53.9 56.2 65.4 75 .5  32.2 

163.5 7.6 148.3 157.5 162.3 176.7 133.0 
91.3 4,2 33-4 85.0 9C.5 98.2 1Q5.5 
55.9 0 . 8  53,9 54.1 55.8 57,7 5 3 . 6  
82.3 U,B 70 .8  74.6 82,O 90.5 3 3 , 4  
73.7 4-3 59.0 64.0 71.7 77-9 30,Y 
30.1 2.6 24.3 26.3 29e9 3 6  3 5 0 8  
3G.a 2.7 25.1 25.7 2 9 - 9  3 5 . 4  3 6 . 9  
74.0 4.5 Q.9 10.8 13.9 16.2 17.2 
53.5 3.3  4 5 , f  48,7 54,Q 59.7 61.9 
51 ,S  3.3 45.2 46.9 5 2 - 6  57.4 52.3 
e6.s 4.5 RLO m 2  8 ~ 3  94.7 95.3 
23.0 2.G 79.3 73.4  22.7 2 2 7 . C  
26.6 1.5 24-2 24.3 26.5 28.5 30.9 
23.2 2 - 2  18.8 18.0 23.Y 25.2  29.5 
42a5 3.8 35.7 35.6 42.5 Y 7 . d  3 9 - 3  



Zreighf 
S t a t u r e  
Vertical Grip 2each 
F r o n t a l  Grip Beach 
Eaterai Grip Bsach 
Step B e i g h t  
Supiney Statase 
Standing CG (frcm feet) 
Standing CG (74 S t a t u r e )  
Erect Sitting Height 
E y e  Height ( S i t t i n g )  
Hax H i p  Breadth [Seated) 
t h x i a u ~  Thigh Breadth  
Tbigh Clearence 
Buttock-Knee  Length 
Kzaee W i g h t  
S u p i n e  Slt t i n g  & e i g h t  
Seated CC (above saat] 
Seated CG I% S i t  Hgt) 
Seated CG [froa back) 
Seated CG (% Butt-Knee) 

BEIGRT,  STATUBE, S T A X D I N G ,  AWD SITTING BEBSUBZEiEETS 
(SaXes - Ages 15.5 to 70.5 Years) 

freight 
Stature 
VerticaL Grip Beach 
Pfonta l  Gfip Reach 
Lateral Grip Beach 
Step R e i y h t  
Supine Stature  
Standing CG  fro^ feet) 
Standing CG ( X  S ts tuse)  
Erect S i t t i n g  @eight 
E p  freight ( S i t t i n g )  
8ax H i p  Breadth (Seated] 
Baxiaua Tbigh B r e ~ d t h  
Thigh CPeareace 
Buttock-Knee Length 
Knee Height 
Supine Sitting H e i g h t  
Seated CG {above seat) 
Seated CG ['i$ Sit sgt) 
Seated CG (froa back)  
Seseed CG ( X  Batt-xnee) 



Seasureaent 
B 

Height t G Q 
S tatuse 7 6 4  
Vertical Grip B e a c ~  26 
Brontal Grip Reach 38 
Lateral G r i p  Seach 38 
S t e p  i i e i g h t  37 
S u p h e '  Stature  26 
Standing CG (frcm f e e t )  24 
Standing CG (% S t a t u r e )  26 
Erect S i t t i n g  %eight 704 
Eye aieight ( S i t t i n g )  28  
Eax Hip Breadth [Seated) 164 
fiaxiwum Thigh Breadth 27 
Thigh Clearsncs 2E 
Buttock-Knee L e n y t h  If14 
Knee H e i g h t  9 5 
Supine S i t t i n g  H e i g h t  26 
Sested CG (above seat) 20 
Seated CG [% Sit Hgt j  26 
Seated CG ifron back) 26 
Seated f G  ( A  But t -Knee )  24 

C e s c r i p t a v e  Statistics 
aeara s.d. E i n  5th 50th 95th Bax 

Beasnmmsnk 
EJ 

Weight 88 
Stature 88 
Vertical Grip Seach 22 
Prontaf Grip  Reach 2 2 
Lateral Grip asach 22 
Step W i g h t  2 3 
Supine Sta  tare 2C 
Standing  CG (fro@ feet) 20 
S t a n d i n 4  CG <K Stature) iC 
Erect s i t t i n g  B e i g h t  f?8 
Eye Height ( S i t t i n g )  38 
!fax aip Breadth [Seated) 88 
?iari%u~ Thigh areadth 38 
T h i g 5  Clearence 38 
Buttock-Knee L o n g t b  6 8  
Raee Height 83 
Supine S i t t i n g  Height 79 
Seated CG (above seat) 19 
Seated CG (% Sit H g r ]  19 
Seated CG  fro^ back) 18 
Seated CG ( X  i3utt-Ksee) '58 

Eescriptive Stat ist ics  
dean s.d. Min 5th 50th 95th fax 
33.2 11.0 4 3 0 9  55.2 7 2 . 2  9 j 0 1  1 7 2 - 3  

l f 7 . 1  6.8 357.7 166.2 376.9 157.6 19U.4 
276.3 7.4 295.8 2C6.0 213.8 228.3 233-2 
74.3 4.6 63.5 64.3 7346 81.2 52,l 

'067.3 11.5 93.8 9309 1 0 0 . 3 1 0 8 ~ L o I t f l t e a  
33.3 5.E 58.3 58.7 71.0 79.C 30.5 

179.5 6.3 170.0 ** a38.4 ** 7 9 2 . 5  
30G.8 3-8 95.2 ** 99,s ** 157.5 

56.1 0.4 5505 ** 5 5 . 8  ** 5 7 . 1  
91.9 3.6 79.6 85.5 92.5 97.3 99.6 
79 .8  3.6 6 7 , 8  72*3 80,U 34.8 9 5 . 5  
3 4 . 3  2.3 29.Q 30.5 34.7 37.5 U3.0 
33.9  3.6 27.5  27 .5  33.2 37.3 a0.7 
a 1.3 42-8 73.2 5 6 , C  ? 8 * 3  ? 9 . 7  
59.5 3 .C 52 .2  53.2 59.4 5 U . u  59.7 
55 .6  3.C 48.7 51.0 55.3 60.0 52.8 
94.5 3 * 3  89.5 ** 94.5 ** 7 0 2 0 6  
2 6 . 0  1.5 23.2 *+ 26.3 ** 2 9 . 2  
27.Q 1 8 4  25.0 ** 27.3 ** 29.6 
25.5 2.6 22-0 ** , 25.Q ** 30.5 
62.9 2.9 37,8 ** 42.3 ** Q8.9 



@escr ip&ive  S ta t i s t i c s  
Ei Sean s-d. &in 5th 50th 95th !!ax 

Weight 57 
Statore 48 
Vertical G r i p  Beach 2 t? 
Frontal Grip Reach 29 
Lateral G r i p  Reach 14 
Step B e i g h k  2 Y  
Supine S t a t u r e  11 
Standing  CG (frcm f e e t )  9 1  
Standing CG 4 %  S t a t a r e )  7 3  
Erect S i e t i n g  Heighk 56 
Eye Height [Sitting) 3 3  
Plax Hip Breadth [Seated)  58 
R a x i m u ~  T b i g h  S r e a d t h  33 
Thigh flea- L ~ E L C L Z  3 5  
Buttock-Knee L e n g t h  98 
Knee Height 92 
Supine S i t t i n g  H e i g h t  1C  
Seated CG (above seat) 10 
Seated CG (Z Sit H g t j  10 
Seated CG ( f r o s  back)  9 
Seated CG EX B u t t - K n e e )  B 

OEIGBT, STATORS, S T A N D I N G ,  BKil  S T T T I B G  MEBSDREBENTS 
[Fesales - Ages 3 . 5  %o Q . 5  rears) 

3easareatent 
8 

Weight 1 7 C  
Stature 1 ?C 
Vertical Grip Seach 3 3  
P r o n t a l  Grip Reach 3 4  
Latezal Grip aeach 32 
S t e p  f le igbt  32 
S u p i n e  S ta tnre  6 
Standing CG (frersi feet)  6 
S t a n d i n g  CG (5  Stature) 6 
E r e c t  S i t t i n g  a e i g h t  1C8 
Eye H e i g h t  ( S i t t i n g )  40 
Bax Hip Breadth (Seated)  4 G 9  
Raxiau~ T h i g h  Breadth  34 
Thigh  Clearence 4 C  
3 u t t o c k - k n e e  Length  t ~ 2  
Knee W i g h t  57 
Supine S i t t i n g  Height  6 
Seated CG (above seat) E. 
Seated CG 1% S i t  Hgl)  f5 
Seated CG ( f r o n  back) d c 
Seated CG (% Butt-Kaee) 5 

Eescrfptive Statistics 



Beasaresent 
H 

%eight 127 
Stature 127 
Vertical G r i p .  Reach 29 
F r o n t a l  G r i p  Reach 39 
Zaleral G r i p  Bsach 7 E  
Step ffeight 4'8 
S u p i n e ,  Statare f 6 
S t a n d i n g C G  ( frcs fee t )  t O  
Staading CG ( X  Stature] 16 
Erect S i t t h g  m i g h t  125 
Eye B e i g h t  ( S i t t i n g )  34 
Rax Hip Breadth (Seated) 718 
#axisua Thigh Breadth  32 
Thigh Clearencs 34 
Euttock-Knee Length 126 
Knee Height  tC6 
S u p i n e  s i t t i n g  ae ight  16 
Seated CG (above seat) 16 
Seated CG 4 %  Sit Hgt) 7 6 
Seated CG (frosi back] 15 
Seated CG (% Butt-Knee]  d5 

Cescriptive Stat is t ics  
Elean sod. Yin  5th 50th 95th Max 

Sea sure men t 

Seight 
Stature 
Vertical Grip Beach 
Frontal Grip Reach 
Lateral G r i p  Reach 
S t e p  B e i g h t  
Supine  S t a t u r e  
Standing CG (frca feet) 
Standiog  CG (R Stature)  
Erect Sitting Height 
Eye Height ( S i t t i n g )  
8ax Kip Bteadth  {Seated) 
E a x i n n ~  T h i g h  3readlh 
Thigh Cfeazence 
Bnttack-Knee L s n g t h  
Knee ffeight  
Supine  Sitting W i g h t  
Seated CG (above seat) 
Seated CG (R Si; 3g t )  
Seated CG {froat back) 
Seatea CG f X  Butt-Knee) 

Cescr ip t ive  S t a t i s t i c s  
Cin 5th 

73-1  1407 
96.5 1GU.9 
118.4 122.2 

41.6 42.1  
55.3 56.1 
39.6 39.7 
98.2 702-2 
56 .5  58,7 
5345 5Q.5 
53.2 57.9 
43*2 45.2 
18.2 10.9 
tG.6 7 8 - 5  
7.6 7.7 

27,5 36.8 
2906 31.6 
55.2 57.3 
18.0 18.3 
28-11 28.6 
76-4 113.5 
32.7 32,? 



geasureaent 
N 

W i g h t  7 15  
Stature 122 
Vertical G r i p  ileacii 38 
Frontal Grip Reach 4 1 
Lateral Grip Reach ir 0 
Step Height  4 3 
Supine S t a t  are 26 
Standing  CG (frcia f ee t )  26 
Standing CG (% Stature) 26 
Srect S i t t i n g  a e i g h t  125 
Eye Hef q h t  { S i t t i n g )  46 
!!!ax ffip Breadth (Seated) I23 
aaximnn T h i g h  3readth 66 
T h i g h  Clearence 44 
Buttock-Knee Length  124 
Kaee m i g h t  175 
Supine  Sitting b i g h t  26 
Seated t G  (above s e a t )  26 
Seated CC ( %  S i t  Bgt) 26 
Seated CG Qfroa bacx) 24 
Seated CG (% B u t t - K n e e )  24 

HEIGHT, STATUBE, ST hND3NGo APD SXTTTSG %EASQ2El4&NTS 
{Fesales - Ages 7 .5  to 8.5 Years) 

Beasureaant 
A' 

Weight  93 
Sta ture  94 
Vert ical  Grip Seacn 2 1 
Frontal G r i p  Beach 32 
Lateral Gzip Bsach 32 
Step Height 21  
Supine  Stature 19 
Standing CG (frcm f e e l )  19 
S t a n d i ~ q  CG (X Stature) 7 9  
Erect S i t t i n g  a e i g h t  9 ti 
Eye Height  ( S i t t i n g )  32 
flax B i p  Breadth (Seated) 93 
3axinaa T h i g h  Breadth 30 

y f i S C 8  Thigb Cfea, 32 
Buttock-Knee Length  94 
Rnee f ie ight  42 
$spine S i t t i n g  f le ight  7 8 
Seated CG (above seat) 78 
Seated-tG (X Sit Wgt) 18 
Seated  CG (from b a c k )  17 
S e a t e d C G  (% Butt-Knee) 17 

Cescriptive Stat ist ics  
Bean sad, 
26 .2  5 * 5  

1 2 5 . 9  505 
7Q9.6 606 

52.2 2.6 
69.1 3.9 
50.6 5.6 

125.8 4.6 
77.4 2.4 
56.7 1.G 
6f.7 2.7 
5 7 - 3  3 - 1  
24.3 2.2 
25.2 2.7 
70.9 1,4 
47.3 2.4 
3 8 . 8  2.2 
68.5 206 
20.1 0.8 
29.3 1.4 
16.9 1.5 
47.7 Y e 4  



Beasureaent 
B 

e i g h t  140 
S t a k u r e  7 Y f  
Vertical G r i p  3each 48 
ProntaX Grip Reach r;7 
Lateral Grip Reach 46 
S t e p  Height P 8  
Supine  'Statnre 30 
Standing CG (from feet) 3Q 
Standing  C6 (16 Stature) 30 
Erect S i t t i n g  B e i g h t  137 
Eye Beight ( S i e t i n g )  48 
Max Hip Breadth (Seated) 137 
lfaxinua Thigh Breadtb  49 
Thigh  Clearence 49 
Buttock-Knee L e n g t h  140 
Knee Beight 135 
Supine S i t t i n g  A e i g h t  30 
Seated CG (above seat) 30 
Seated CG (5  S i t  Rgt) 30 
Seated CG (fzom back) 28 
Seated CG {% Butt-Knee) 2 8  

Cescrigtive Statistics 

HEIGHT, STBTUBZI S T a N C I N G l  AND S I T T f P G  !fEBSUBE#E?JTS 
(Females - Ages 9.5 to 3 0 . 5  Peals) 

PeigPit 
Stature 
Vertical G r i p  Reach 
frontal Grip E5ach 
Z a t e r a l  Grip Reach 
S t e p  Height  
Supine Stature  
Standing CG (frcm feet) 
Standing CG ( X  Stature) 
Erect Sitting B e i g h t  
Z p  ffeight { S i t t i n g )  
Bax If ip Ereadtfi {Seated) 
narinum Thigh Breadth 
T h i g h  Clearence 
Buttock-Snee Length 
Knee Height  
Supine S i t t i n g  H e i g h t  
Seated CG fabcve seat) 
Seated CG (W S i t  3gt) 
Seated CG (fro% back) 
Seated CG I% Butt-Knee) 

Casc f ip t ive  Statistics 

Sax 
60.0 

195.3 
178.3 
155.9 
86.9 
690 9 

lr57,Q 
82.8 
57-9 
78 5 
65.9 
34 * O  
3503 
?3,8 
51.6 
48.7 
73.2 
2 3 e 3  
30.9 
21 .? 
47.4 



Descriptive S t a t i s t i c s  
k' Rean sod. Bin 5th S G t h  95th %ax 

Reigbt t 46 
Sta ture  1 40 
Vertical Grip Beach 4;6 
Frontal Grip Reach 46 
Latesal G r i p  Beach 46 
Step R e i g h t  48 
Snpiae Stature 27 
Standing  CG {frcrn feet) 27 
Standing  CG (X  S t a t u r e )  27 
Erect S i t t i n g  B e i g h t  13'7 
Eye He ight  [ S i t t i n g ]  tr4 
5ax: B i p  Breadth (SeatedJ 139 
K a x i ~ u ~  Thigh B r e a d t h  44 
Thigh  Clearence  44 
B u t t o c k - K ~ e e  Length 438 
Knee m i g h t  139 
Supine S i t t i n g  B e i g h t  26 
Seated SG {above seat) 27 
Seated CG (X S i t  Hgt) 26 
Seated CG (fros- back) 26 
Seated CG ( A  a u t t - K n e e )  2 4  

Beasur9nsnt 

Reight  
Stature 
Vertical G r i p  Reach 
Pzontaf G r i p  Rsach 
Lateral  G r i p  Rsach 
Step Height 
Supine  Stat are 
Standing  CG (frca feet) 
Standing CG ( X  Stature) 
E~ect  S i t t i n g  Height 
Eye Reight  ( S i t 2 i n g )  
flax Hip Breadth  (Seated] 
Banimua Thigh Breadth 
Th igh  <Lea- L ence 
Buttock-Kcee L e n g t h  
Knee Height 
Supine S i t t i n g  Beight 
Seated CG (above seat) 
Seateb CG (% Sit Kgt) 
Seated CG ( f ro fa  b a c k )  
Seated CG 4% 8uttaKnee) 

Eescriptive Stat i s t i c s  
Sin 5th 50th 95th ndx 



Descriptive S t a t i s t i c s  
nean smd. Ein 5th 50th 95th Eax 

Veight I6 f 
S t a  tuae 361 
Vertical G r i p  Beach 48 
f r o n t a l  Grip Beach 47 
Eatefzl G r i p  Rsach 4 ? 
S t e p  Height b 8  
S u p i n e  S t a t u r e  37 
Standing CG (frcm feet) 3 3  
Standing CG (5  S t a t u r e ]  31 
Erect S i t t i n g  H e i g h t  76Cr 
Eye Height (Sitting) &9 
Ellax Hip Breadth (Seated) 159 
B a x 5 m n ~  Thigh Breadth Q5 
Thigh CLeazence 49 
Buttock-Knee Length f 60 
Knee Height 'I60 
Sagine S i t t i n g  Heiybt 3C 
Seated CG (above seat)  39 
Seated CC <% S i t  Hge) 3C 
Seated CG (from back) 30 
Seated CG ( X  Bott-Knee) 30 

HEIGHT1 STATURS, S T A N D I N G *  BND S I T T I N G  BEBSU3EBENTS 
(Peaales - Ages 53,s Lo 14.5 Xears) 

Beasusesent 

V e i g h t  
S ta t ure 
Vertical Grip  3each 
F~ontal Grip B%ack 
Lateral Grip Beach 
Step Height  
Supine  S t a t u r e  
Standing CG (ftca feet) 
Standing IG (I Stature) 
Erect S i t t i n g  H e i g h t  
Eye Height ( S i t t i n g )  
Ear Hip Breadth {Seated) 
Baximua Thigh Breadth 
Thigh  fleareace 
Buttock-Knee Z a n g t h  
Knee Height 
Supine S i t t i n g  H e i g h t  
Seated CG (above seat) 
Seated. CG (% Sit R g t )  
Seated t G  ffroa back) 
Seated CG (% Bnft-Knee) 

E e s c h i p t i v e  S t a t i s t i c s  
Bean s-d, 8in 5 t h  58th 95th Yax 
49-5 8,s 34m9 34.8 49.0 56-1 71.0 
158.4 7.6 135.4 146.8 758,2 7 6 3 - 3  173.3 
191.9 17,6 t66-B 167.9 19Ia1 273.9 212.3 
Q5,? 3,7 5f .Y  57-9 64-7 72.1 73.2 
87.7 4.5 78.7 79.8 87,U 94.8 95m9 
65.7 6.6 5 t , 2  52-1 65 .4  75.5 75.9 

163.1 8 - 2  136.5 138.0 563.0 171.4 777 .0  
89.2- 4.5 35,1 76.1 88.7 95-3 36.7 
55.4 Q.7 5aa5 54.5 55,s 56.4 54.5 
82*5 3 . 8  72.6 75*9  82.4 8 8 - 3  71.C 
31.1 348 63.7 63-7 7101 77.2 7 8 . 5  
32.8 2-6 26.7 28.4 32.3 36.7 33,7  
32m9 3 - 3  2 4 e 8  26.8 32.8 38.8 3 9 . 4  
f 3 . 8  1.2 12 .1  31.6 1.305 15-4  76.8 
54.3 3.0 66,s 4 9 . 3  5 3 - 9  59m? 62,s 
49.3 2.7 42.1 44.9 49.5 53.6 56-3 
85 .8  4.7 73.6 73.8 85.Q 92.3 93.9 
22.5 '1.7 7 3 - 9  19.9 22.4 24.1 24.7 
26-3 42.9 2e.3 24 -3  26-3 27.4 2 8 - C  
22.2 2.1 6 75m8 22-3 2445 25.6 
& I . ?  2.8 32, f  33.9 41.2 45.2 125-7 



Beasure~ent  Eescriptiwe Stat i s t i c s  
M 

efeigkfit 733 
S ta ture  133 
Vertical G r i p  ilea& 4 8  
Frontal Grip Beach 48 
Lateral Grip Seach 48 
S t e p  Height 48 
Supine  'Stattnre 27 
Standing  CG {from f e e t )  27 
Standing CG (X Stature) 27 
Erect S i t t i n g  Ye ight  331 
Eye Beigbt  { S i t t i n g )  39 
Flax f l ip  Breadth (Seated) 131 
Haxima@ Thigh Breadth 38 
Thigh Cleareace 34 
Buttock-Knee L e n g t h  132 
Knee H e i g h t  132 
Sapine Sitting Height 27 
Seated CG (above sea t )  27 
Seated CG (X Sit Hgt) 27 
Seated CG (from back) 27 
Seated CG (% Balt-Knee) 27 

Seight 
Sta  tare 
Yertical Grip 3each 
F r ~ a t a l  G r i p  Reach 
f ateraL G r i p  Reach 
Step @eight  
Supine Stature 
Standing CG (from feet) 
Staadiag CG (X Stature) 
Erect S i t t i n g  H e i g h t  
Eye H e i g h t  {Sitting) 
Elax Sip Breadth (Seated) 
Eaxiau~ Thigh Bseadth  
Thigh Clearence 
Buttock-Knee Length 
Knee Ifeight 
Supine  S i t t i n g  Height 
Seated CC (above seat) 
Seated CG (% S i t  ffgt) 
Seated CG (fro3 back) 
Seated, CG 4% Butt-Knee) 

E e s c s i p t i v s  S t a t i s t i c s  
Bean seae 
5 5 . 1  7 . 9  

162-1  6.1 
1 9 7 , 3  9.5 
66.8 4.3 
W e 3  4 e 0  
6Ge5 7 .5  
165a1 6 a 3  
93-9 3 * 7  
5 5 e 3  1.C 
85.4 3.2 
73.9 3-6 
34.1 2-3 
34.3 2.7 
lrC.4 1,2 
55.2 2,7 
49-8 2.6 
88.6 3 - 3  
23.5 2.0 
26.6 1.9 
23.6 7.5 
42.2 5 1  4 



Zekgfi6s: 1?7 55.9 8 - 6  
Stature ? l a  762.5 5.9 
Vertical Grip 3each 36 998.1 7.3 
Frontal Grip Reach 36 67.6  3 .8  
k a t e f a l  Grip Beach 36 97 .3  3 , 9  
Step H e i g h t  36 65.5 7 .6  
Supine  S ta ture  79 164.3 4.0 
S t a n d i n g  CG (fzom feet) '95 91-3 2.5 
Standing  CG {X Stature) 59 55.Q 0.8 
Erect S i t t i n g  H e i g h t  31'7 8 f , 9  3 , 3  
Epe Height  ( S i t t i n g ]  38 74.3 3,2 
Sax H i p  Breadth  (Seated) 116 34.7 2.7 
2iaxiaum T h i g h  S r e a d t h  39 34-8 2 - 7  
~ b i g h  Clearence 39  .14,2 1.6 
Buttock-Knee Length f 1 6  55,3 2-6 
Knee H e i g h t  777 49.6 2.6 
Supine S i t t i n g  Height 18 90.5 3 e 0  
Seated CG (above seat) 18 24.5 7 -2  
Seated C6 (X 5it Bgt) 3.5 27-5 6.9 
Seated CG (from back) 77 22 .8  7.2 
Seated CC &% Butt-Knee) 17 aCe9 309 

Weight 
Sta tu fe  
Vertical  G r i p  3each 
Frontal Grip Reach 
Lateral G r i p  Beach 
Step Height 
Supine  Stature 
Standing CE (frcm feet) 
Standing CG (X  Stature)  
Erect S i t t i n g  Height 
ETe H e i g h t  [ S i t t i n g )  
Hax B i p  Breadth (Seated) 
Maxiziun Thigh Bresd th 
Thigh Clearence 
Buttock-Knee L e ~ g t h  
Knee He%gbt 
Sapine Sitting aeight 
Seated tG (above seat)  
Seated CG (% Sit Hgt) 
Seated CG (frcp back)  
Seated CE (74 3att-Knee] 

Cescriptive S t a t i s t i c s  
5*-h 

430 8 
153-0 
188,O 
520 8 
82.8 
53.5 ** 
** 
t* 

80.7 
5 3 - 4  
3108 
31.5 
1 1 . Y  
5 4 * 3  
460 1 ** 

It* 
** 
** 
** 





HEAD, FACE, AND NECK MEASUREMENTS 



BEAD, PACE, A 3 D  NSCK EEASUhEYSKTS 
[Maies and females - Ages 2.0 to 3.5 Years) 

fieasaresen t 
P 

Read Circuaf eronce 21 f 
Bead Breadth 276  
Head iecgth Q? 
Bizyqomatic areadth 77 
F r o n t a l  Breadth 77 
Lover Pace H e i g h t  76 
Face ffeight 75 
Bead Yelqht 73 
Traqion t o  Back of Bead 76 
T r a q i o n  to Top of 3ead 75 
Ear-Sellioa Depth 7 U 
Bitraqion B r e s d t h  7 1  
Houth Breadth 75  
Nose L e n g t h  77  
leck Circuafersnce 66 
Lateral  Neck Brea&t h 66 

Gescriptive S t a t i s t i c s  
Mean s.do E ~ P  5th 59th 
49.5 3 -7  u s e 2  46.5 3905  
1 3  6 14 .9  1205 13.4 
17-5 G.7 15.8 36.1 "I?.& 
10.8 0 . 5  9.8 3 . 9  1Oe7 
8 . 3  0.6 6.8 7.3 8 - 1  
8.3 C,5 6.9 7.3 8.1 

4 . 2  2.8 17-8  12.6 3 4 . 2  
17.3 1.C 74.8 a5.7 77.3 
9,2 7 . C  6.2 7.6 9,2 
17.4 0.7 9-9 10.2 1 7 . 4  

8.0 0 . 3  6.3 6 . 7  .8,O 
1G.4 0.5 9,s 9.5 1C.3 

3 . 3  C,U  2.6 2 .7  3.2 
2 - 9  0 . 3  2.2 2.3 2 . 9  
23.8 1.2 20.0 2 7 . 5  23.9 

70 1 C.06 5 -7  60 11 7.0 

HEAD, PACE, A#D SZCK YEAS3EESESTS 
(sales and Penales - Aqes 3-5 to 4.5 Years) 

Eeasurement 
N 

Bead Circuis f erence 2 26 
Bead B r e a a t h  225 
Read Lenqth 7 5  
3 f  z p q o ~ a t i c  Breadth f f  
Fron ta l  Breadth 7 1  
Lover Face  Beight 7 0 
Face Beiqht 7 f 
Head Eeiqht 7 C  
T r a p i o o  to Back of 3ead. 7'2 
Traqion to Top of Head 7 C  
Ear-Sellion Depth 7 1 
Bieragion Srea3th 72 
Eouth Breadth 77 
Bose L e n q t h  71 
B e c k  Circumference 78 
Latera l  Heck Breadt E 76 

Descriptive S t a t i s t i c s  
rean s.d, fin 5th 50th 
59.2 0 a6.2 47.7 50.1 
13.3 0.6 12.4 12.8 13.6 
17.9 G,€ t6.g 15 .8  17.9 
2 0.6 9.5 2 f t . 7  
8 . 5  0.8 6-2 6 . 9  8.0 
8 - 5  0 - 5  1.5 7.7 8-5 

14.7 0.9 1 2 - 5  13.1 l Y . 6  
17.8 c,S 1642 16.5 1?*7 

8 .9  1 .C  6.5 7.1 8 - 8  
11.7 9.6 t0 .3  10.5 37.6 
8.4 0.7 7.0 7 . 2  8 .3  

10.7 0.4 9.6 10.0 10.6 
3 4  0.U 2.5 2.8 3.4 
3.2 Q.3 2 . 4  2 . 7  3.1 
24.3 1.4 27.3 21,s 24-2 
7.5 0.5 6.5 6.6 7 - 5  

WEAD* PACBS AND NSCK XEBSOSEMENTS 
(Bales and Peasles - Aqes 4.5 to 5.5 Pears) 

Ceasareaent 

Heaa C i r c u a  fetence 
Head Breadth 
Read Length 
B izpq cna t ic  B r e a d t h  
P ron ta l  Breadth  
Lover Pace H e i q h t  
Face Height 
tread Eeiqht 
Traqior! to Back of Head 
Traqion to T o p  of Bead 
Ear-Sellion Depth  
B i t n a q i  on 8readt h 
Eoutb Breadtb 
Nose Lencith 
l e c k  Cizcuziference 
Lateral H e c k  Breadth 

C e s c r i p t i v  e S t a t i s t i c s  
Yean s.2. Pin 5th 50th 
50.7 ?,5 46.6 48.2 50.7  
13.8 0.5 12.5 13-1  73.7 
28.7 3.e 75.2 16.6 78.7 
7 . 3  0.6 9 . 5  4 tq.2 

6 . 5  0.8 6.5 7 . 0  8.6 
8.7 0 . 5  7 .5  "19 B e 6  

14.7 f .t 12.6 13.1 I a . 5  
77.9 0 - 8  6 16.6 37.8 
9.0 0.9 700 7.6 13.9 

1'9.6 0e8 9.6 3O.U 11.5 
8 , 6  O,? 6.3 7 . 5  8.6 

10,9 9.5 7 O . O  10.1 1 t .8  
3 .6  0.4 2.6. 3.0 3,s 
3.U 0.3 2.5 2.7 3 . 3  

25.0 3.4 29.3 22.8 2G.8 
7.7 0 . 6  6*2 606 7 * 7  

Mar 
53.9 
'15-9 
19.0 
12.0 
9.6 
9.2 

26. t 
19.7 
11.4 
113-0 
9.5 

'91.4 
0 - 0  
3.7 

25 .9  
8 * 3  



HEAD, E'&CE, BND N X K  YEBSUPEKESPS 
(Bales and Perales - Ages 5 .5  to 6.5  Years) 

Head C i r c a ~ Y e r e n c e  
Bead 3 r e s d t h  
Head L e n g t h  
Bizyq omatic Sraadth 
Fron ta l  Breadth 
Lover Pace H e i q b t  
Pace Efeiqbt 
fiead B e i q h t  
Tragion to Back of Head 
Traqion to T a p  of Mead 
Ear-Sellion Depth 
Bitraqi.cn Breadth 
fiouth Breadth 
Nose L e n q t h  
Neck Circumf ersnce 
Lateral Beck Breadth 

HZBDI f A C 3 .  BN3 NZCK 5EBSURE3EBTS 
(Males and Females - Ages 5.5 to 7 - 5  Pears) 

Head Circuaference 
Head Breadth 
Head Lenqtb  
Bizpqomatic 3r9adtD 
F r o n t a l  B r e a d t h  
Lower Face B e i q h t  
Pace Beighf; 
Read Eieight 
Traqioa to Back of Head 
Traqion to Top of Read 
Sar-Sel l ian Depth  
B i t r a g i o n  Breadth  
Bouth Breadth 
Nose Lenqth 
Beck Circumference 
Lateral N e c k  Breadth 

Z e s c r i p t i v e  Stat is t ics  
dean sod. %in 5th 50th 
5 1 - 5  1 , O  Y7-5 48.7 51.3 
3 -  7 0 . 5  12.7 13.3 14.0 
18.2 C . 7  36.2 17.0 18.1 
11.9 0.6 1300 10.9 14.9 
9.1 0.7 7.2 7.8 9.1 
3.2 0 . 5  8.4 8.3 9.1 

15 .6  0.9 13-7  14-0  75.5 
18.7 9.0 75.9 57.7 78.7 
9.3 0 - 9  7.7 3 - 6  9.3 
71.9 0.8 10.3 10-5 1108 
8.8 0.8 6.9 7.4 8.3 
ff.5 0.6 10.3 10-4 ? l * 4  
3 - 8  C.4 3 - 0  3.1 3-81 
3.7 0-4 3.2 3.2 345 

26.7 1-5 22.7 23.8 2 6 - 0  
7 . 9  0.7 6.5 5 .7  8.0 

SEAD, PAC3, A33 83CK YEASUEEYESTS 
(safes and Females - Aqes 7.5 to 8 . 5  Years] 

m a d  Circumference 
Head Breadth 
Bead Lenqth 
Bizyqomat ic  areadth  
Proatal Breadt k 
Lover Face Heiqht 
Pace Heiqht 
fiead Beiqht 
Traqian to Back of Wad 
Traqion to Top of Bead 
Sap-Sel l ion  D e p t h  
Bitraqi on Breadth 
?loath Breadth 
Nose L e n q l k  
Neck CircuafQseace 
Lateral f e c k  Breadt h 

D e s c r i p t i v e  S t a t i s t i c s  
9 5th 50th 95th %ax 



Bead C i r c u ~ f  etence 
Read Breadth  
Bead Lenqth 
Bizygoaatic Breadth 
F r o n t a l  B r e a b t h  
Louer  Pace H e i q b t  
Pace Height 
Bead f ie iqht  
T r a q i o n  to Back  of Read 
Traqion to Top of Head 
Ear - S e l l i o n  Depth 
Bitraqion Breadth 
Eouth  Breadth 
lose Lenqtk 
~ e c k  Circanfe~ence 
L a t e r a l  leck a r e a d t h  

Cescriptive S t a t i s t i c s  
H !lean sod. Bin 5th 50th 

250 52.3 6 48.0 U 9 - 4  52 -4  
248 1U-2 0 . 5  73.0 73.2 10.2 

3C 18,6 C.7 0 7 7 . 2  18.6 
39 32.4 0 . 5  10.8 11.1 12.0 
79 3 . 3  C . 7  7.6 7 - 9  9.3 
79 9.7 C.6 8.1 7 9.6 
79 5 .  1.1 13.4 14-0 15.8 
79 19.P C.9 36.9 77.5 19.0 
'19 9.2 0 . 9  6.7 7.9 9.2 
76 45.9 0 .8  10.1 10.6 61.7 
78 9.0 0 . 6  7.3 '1.8 .8.9 
79 11.6 0 .5  70-3  10.7 t l . 5  
79 4 . 0  0.4 303 3.4 3.9 
79 4 e O  0 . 3  3-4 3.4 309 
97 27.7 1.7 23.7 25.4 27.5 
97  8 .3  0 ,7  6.7 7 .2  8.3 

ABBD, PACE, A53 53CK ?lEASURE!SEITS 
{Kales and Femsies - Bqes 9.5 to 10.5 Years) 

Head Circunfetenca 
Head Breadth 
Head L e n g t h  
Bizyqoeatic Breadth 
Frontal Breadth 
Lover Face Eieiqht 
Face f i e iqht  
Head Aeiqht 
Traqicn to sack of aead 
Traqion to Top of Sead 
Ear-Sell ioa Depth 
Bitraqion Breadth 
?loath Breadth  
Hose Lenqth 
Neck Circumference 
Lateral l e c k  Breadth 

C e s c r i p t i v e  S t a t i s t i c s  
5eaz s-d. $in 5th 50th 
5 2 - 8  1.6 a0.8 Q9.8 52.8 
1.4 0.5 22.7 13.5 l 4 . 3  
18.6 8.6 17.4 77.6 18.5 
12-2 0.5 i P . 1  71.3 1 2 - 1  
9.3 6.7 -7.2 7.7 9.3 
9.8 0 - 5  8.7 9 - 0  9.7 

3 6 - 2  G o 8  14.6 15-1 16.1 
7 9 , s  C.9 47.0 18.0 19.5 

3.3 0.8 7.7 7-53 903 
12.1 0.8  10.1 10.7 12.3 
9 . 3  0.8 7 - 3  7.8 9 a 3  

1t.8 C.5 30.8 10-9 11.7 
Y - 0  0 - a  3-1 3.3 3 - 9  
4.1 0.3 3.3  3-6 8.0 
27.9 1.9 23.8 2Q.f 27 -8  

8.a 0 - 3  7.0 7 . 3  8.4 

BEAD. FACE, A I D  NECK WASUEEBEXTS 
(Bales aad Females - Ages 70,5 t o  14.5 Pears) 

Head Circomference 
Bead Breadth 
llead Lenqth  
Biz yqoaatic Breadth 
Frontal Breadt b 
Louer Pace H e i g h t  
Pace Yeiqht 
Head FJeiqht 
T r a q i o n  to Back of Head 
Traqion to Top sf Head 
Ear -Sellion Depth 
B i t r a q i o n  Breadth 
Houth Breadth 
Nose Length 
Neck Circnaf erence 
Lateral l e c k  Breadth 

Cescriptive St atistics 
5th 

SO* 3 
13.7 
7 7 - 5  
91.3 

7 .  9 
9.0 
IQ.9 
18.4 
7.8 

10-7 
8.5 

11.0 
3, u 
3.6 

25.9  
3 .3  

95th 
56.2 
65.4 
19.7 
a 3 - 3  
70.7 
IS.? 
18.0 
25.8 
70.7 
13.6 
I d *  8 
13.0 
G. 9 
4.9 

30. 8 
9.8 

Flax 
57.2 
15.8 
20.0 
33.8 
1 3 . 3  
f 1.2 
?8,Q 
21.9 
12.6 
19.3 
11.6 
33.3 

5.  2 
5 ,  l 

33-0  
9.8 



BEBD, PACE, AHD BSCK MZBSURE338TS 
(Bahes and Fesaies - Bqes 11.5 t o  22 .5  Hears) 

Eea soseaeat 
Pi 

Bead Circuntfersace 2 85 
Bead Breadth  28 3 
Head L c n q t h  9 5 
Eiizyqomatic Breadth 54 
F~ontal B r e a d t h  9 u 
Lover  Face B e i q h t  9 4 
Face i i e iqbt  5 4 
tiead Reiqht 9 3 
T r a g i c n  to aack of Head 93  
T r a q i o n  to Top of Head 94 
Zar -Se l l ion  D e p t h  9 ii 
Bi t raq ion  B r e a d t h  9 2 
Eouth Breadth 9 4 
Sose Lenqtb 9 4 
Nec k Cihcumf er? nce 9 7 
Lateral Weck 3readt h 97 

D e s c r i p t i v e  St a t i s t i c s  
Eean s.d. a n  5th 50th 
5 3 - 5  1 .7  Q8-5 50.7 5303 
1 . 6  0 . 5  13.3 13.7 44.5  
18.8 0 .7  26-63 17.Q 18+8 
12.5 0 . 6  11*2 61.7 32-4 
9.5 0.7 d o ?  8.3 9.5 
10.2 0.6 9.9 9.3 10.7 
76.7 0.9 34-53 15.3 16.6 
20.0 1.0 77.8 18.U 1 9 - 9  
9.2 7 - 0  7.1 7.5 9.1 

12.1 0 . 9  9.0 1C.3 12.2 
4 0.7 7.6 8-0  9.3 

12.1 0 - 5  70-6 t l - f  72.3 
4.2 C.4 2.9 3-6 4.1 
U.3 0.1) 3 .4  3.7 0 . 3  

2 P e 4  507 2 5 e 9  26.9 29.2 
8-8 0.8 7 - 1  7,tc 8.7 

HEAC, PACE, AH3 N3CK FiEBSUEE3BNfS 
(Hales and P e a a l e s  - Aqes f 2 . 5  to 33.5 Ysarsf 

EeasnreBest 
ld 

Head Circwference 31 7 
Bead Breadth 3C8 
Head L e n q t h  tC7 
Bizygomatic Breadth 7 C 7  
Frontal Sread t h 1 C 7  
Lover  Pace Height  I f  7 
Pace f f e iqht  7 C 7  
Bead Height 1 C 7 
Traqi.cn to B a c k  of Yead 127 
Txaqion to Top  of Bead ?C7 
3ar-Sellios Depth t ~ 7  
Bitraqion Sread t h  7C7 
Wootb Breadth 1C 3 
Hose Lenqth  1C.6 
Neck Circumference 7C 8 
Lateral Heck Breadr b I G U  

Head Ckrcusfer%3ce 
Bead Breadth 
Head Lenqtfa 
Bizyqoaatic Brnad th 
F r o n t a l  Breadth 
Lover Face f i e i g b t  
Pace H e i q h t  
Bead H e i q h t  
T r a q i o n  to sack of Head 
Traq ion  to Tap of Yead 
Ear-SelBian Depth 
Bitragion Breadth  
South Breadth  
lose Lertqth 
lec k Circuaf erence 
Lateral Neck areadth 

Gescript i v e  Stat is t ics  
Xean s.d. Bin 5th 50th 
54,5 7.8 50.2 7 9 . 3  
4a.8 C.5 73.2 13.9 7G.8 
19 .1  G.7 77.1 78,0 19,1 
13.0 0.6 71.5 B1.8 f 3 . Q  
9 e 8  0.6 8.5 8 - 7  9'-7 

30.8 6-6 9-5 9.8 1G.8 
17.3 1.F 15.2 15.5 77.2 
24.6 9.C 77.6 9 . 1  20.4 

942 0-9 6-1 7.Q 9.2 
12.3 b.7 10-2 17.7 12.2 

9 . 8  3.8 7.2 8.5 9,8 
12.5 Q * €  11.3 33 .6  12.5 

8 0.5 3-11 3.6 k . 3  
1 . 7  G.4 3.8 3.9 4,s 

31.3 2.1 26-5 28.7 31.2 
9.4 U e 5  7.5 7.8 9.3 



M E B D ,  PACE, GBD NSCK EfASU5E83?ZTS 
(Bales and feasles - Ages 34.5 ta 3 5 . 5  Years) 

El ea snre men t 
N 

Head Ciccua  ference 263 
Read Breadth 269 
Head L e n q t h  a l: 
B i z ~ g c a a t i c  3rekd tb  95 
F r o n t a l  BreaBth 95 
Lover face E e i g h t  4 5 
Pace B e i q h t  9U 
Head H e i q k t  95 
T r a g i o n  to Back of Bead 99 
Traqian to Top of Bead 95 
Ear-SeLiioa D e p t b  55 
Bitrasion Sread tb 95 
Mouth Breadth 95 
lase L e n g t h  95 
Heck Circuaf ezsncs 81 
Lateral Heck Breadth 80 

H38D* ?ASSl  B1D MZCK X S A S D B E S E P E S  
(!!lahes aad P e n a l e s  - b q e s  15-5  t o  76.5 Years) 

sead Circumference 
Head Breadth 
Bead Lenqth 
Bizpqosatic Sreaath 
Frontal Bzeadt h 
Lover face Beiqht 
Face Beiqiat 
flead He iqht  
Traqion to Back of Head 
Praqion to Top of  aead 
Ear-Sellion D e o t h  
Bf t r a s i on  B r e a d t h  
Eoutb Breadth 
Nose Zenqth 
H e c k  Circumferszce 
Lasera1 Heck B r e a d t h  

D e s c r i p t i v e  S t a t i s t i c s  
Bean s-d. Bin 5th 50th 
55.4 2.1 5C.f 52.3 55.Y 
55.1 0 - 6  '33.5 14.0 15.0 
19-2 0.8 17.3 18.7 19.3 
3 0 .6  12.2 7 2 - Y  13.3 
10.2 0,6 9.1 9.1 10.1 
17.2 9.6 9.6 3 - 9  3 3 e 2  
I ? . ?  C.9 1 76 .2  17.8 
21.3 9.2 18.9 19 .4  21.2 
9.3 0.9 7.8 7 . 3  9.0 

32.5  1.0 5.5 n . c  12-5  
10.6 C - 9  8-3 8 - 5  9.8 
12.8 0.5 7 t . 4  11.9 3 2 - 7  
4.5 9.5 3,s 3.8 4.5 
4.8 0.5 3.7 Y . 3  4.3 
32.9 3-6 27.7 28.6 32.5 
9-7 1.2 7.4 7.9 9.3 

E3H9, FACE, AOD 13CK 8EISUBEEEITS 
(Sakes and fema2es - Bqes 16.5 to 43.5 Years] 

Bead f irco~ference 
Read Breadth  
Head Lsnq: k 
Bizyqooatic Brsadth 
Frontal Breadth 
Lower Pace Beiqbt 
Face Height  
Bead Beiqht 
T r a s i o n  to Back of Head 
Traqioa to Top of Yead 
Ear-SePPion Depth 
Bitraqica Breadth  
Xouth Breadth  
Nose i e n q t h  
, B e c k  Circuaferance 
Lateral biecL B r e a d t h  

Oesczipt ive  Statistics 
Win 
50,Q 
53-6 
16.9 
11-7 

80 9 
9.2 

15- 5 
19.0 
8. t 

13.2 
8.3 

tS.7 
3.7 
3.2 

28.4 
7*9 



HEADl PACE, RBD NECK SEBS3EEYTNTS 
(Bales and PemsLes - Ages 47.5 to f 9-0  Years) 

Bead Citcumf  erence 
Bead Breadth  
aead L e n q t h  
Bizyqoma tic Breadth 
Fronta l  Breadth  
L o v e t  Face  n e i q h t  
Pace Beiqht 
Bead Beiyht 
Traqion to sack of aead 
Trsqion to Top of Head 
E a r - S e l l i o n  Depth 
Bitragion Breadth 
Bauth Breadth 
l o se  L e n g t h  
N e c k  Circurafesence 
Latersf N e c k  Breadth  



R E A D I  PACEI AND YECK AEASUEEflENSS 
(Eales - Ages 2.0 to 3,s Pears) 

Yeasure~ent 
B 

Head Circu~ f erence 11 14 
Head Breadth  113 
Mead Length  3 2 
3izfgoaatic Breadth G ti 
F r o n t a h  B r e a d t h  4 G 
Lower Face H e i g h t  4 4 
Pace Beiyht & Y  
Head H e i g h t  s; 2 
Tragion ta Back of Head a4 
T r a g i o n t o T o p o f  Eead 43 
Ear-Sellion Depth Cr 2 
Bitragion Breadth trO 
!lonth B r e a d t h  43 
Nose Length a 4 
N e c k  Circuntference 3 2 
Lateral Neck Breadth 32 

D e s c r i p t i v e  St& t i s t i c s  
Eeac sod. Rix 5 t h  50th 
5C.2 1.6 45.8 a7.7 50.0 
13,6 0.6 3 2 . 0  12.7 13.5 
77.8 C.7 2 1 6 . 4  t?.8 
50 .9  0.5 9.8 9.9 10.8 

8 . 2  0 . 0  4.8 7.0 8.1 
8 . 2  0 .5  7*.3 7.Y 8 - 2  
14.4 6*8 71.8 12.5 1 4 - 3  
77.6 1.1 1 6 17.6 

9.3 1.7 6.9 7.5 3 .1  
3 3 . 5  0.8 tC .3  C Q  71.2 

8 . 2  0.7 6.6  6.9 8.2 
1 C . 5  0.G 9.5 3 .6  70.1 

3 . 3  0.Q 2.6 2.6 3.2 
2 . 5  0 . 3  2.2  2.3 2.9 
24.2 1 . 3  21.Q 26.4 24-3 
7.3 C , S  5.5 5 .9  7 + 2  

Eead Circumf  ereace 
Head Breadth  
Bead Length  
Bizygcmatic 3readth 
F r o n t a l  Breadth 
Lower face H e i g h t  
Pace Height  
Bead H e i g h t  
Tragion to Back cf Head 
Tragion to lop af Bead 
Ear-Sellion Depth 
B i t r a g i o n  Breadth 
S o u t h  Breadth 
Nose L e n g t h  
lecf Circoaference 
Lateral leck Breadth 

Cescriptive S t a t i s t i c s  
Eeao s,d. ?!in 5th Seth 
5C,7 1.3 4 5 . 5  u8.7 5G.a 
13.8 0 - 6  12.8 53.3 33.7 
18.2 5 - 5  7 7 - 1  77.2 19 .1  
11.3 0.6 9.9 70.1 11.2 

5 . 6  0.7 E,3  7.2 8 - 5  
8.3 0,s 7.5 7 .6  8 . 5  

w . 6  a.9 12.5 19.9 Ja .5  
73.1 1.0 16.2 16.5 77.9 

9.1 C.9 7.2 7.6 9.2 
71.7  G.7 11.3 10.6 1 1 . 5  

11.6 C - 7  7 . t  7.5 9 - 5  
7 0 0 .  744 9.8 9.3 3 C . 7  

304 0,1 2.5 2.8 3-0 
3.2 0 - 3  2.Q 2 .5  3 . 1  

2U.6 7.3 21.3 21.5 24.6 
7.7 0,s 6,6 6.6 7.7 

BEAD, PACE, AID NECK dEASOGEL?ZNTS 
(fiafes - Bges 1.5 t a  5 - 5  Years) 

aea surement 

Head C i r c u s  f erence 
Head Sreadtb 
Read Length 
Bizygomatic i3rea6th 
Frontal  B r e a d t h  
L o v e r  Face Refght 
Face Height 
Head Beight 
Tragioo to Back of sea6 
Sragion to Top of Head 
Ear -Sellion D e p t h  
Bi tragion Breadth 
Eou th Breadth  
lbiose L e n g t h  
Beck Circumference 
Lat era1 Heck Er ead t h 

Gescriptive S t a t i s t i c s  



BEADp FACZI BND N X K  EEASDEEBEYYS 
(Bales - Ages 5.5 to 6 . 5  Years) 

Bea sureaent Eescriptioe S ta t i s t i c s  
N Year sod. Ein 5th 50th 

Bead C i r c u m f e r e n c e  1 C E  51.6 1.5 47-1 48.7 51.3 
Bead Breadth 1C8 7 Q . t  C - 5  :2,8 73 .3  1 Y . Q  
Bead L e n g t h  39 78,4 6 .7  15.8 16-8 18.3 
Bizpgoaatic B r e a d t h  6 71.7 C.5 90.4 4 6 7 . 7  
Frontal B r e a d t h  26 8.5 0.7  6.9 6.9 8 . 5  
Lower Pace %eight 26 9.C. 0.5 8.7 8 .7  9.C 
face Beight ~5 3 5 . 3  0 . 8  13 .2  73.4  15.3 
Bead Ifeigbt 2 0  38.7 1.0 6 . 6  76.7 15.5 
Trag icn  to Back of Head 26 8- 5 1. f 6.3 6.6 8.9 
Tragion to Top of Head 2 5  71.8 0.7 10.6 13.6 17.8 
Ear-SefSion D e p t h  26 9.1 C.7 7.9 8,C 9.C 
Bitragion Breadth 25 11.3 C.5  70.2 10.2 11.2 
Rout h Breadth 26 3.7  3.4 2 .9  2-9 3.7 
Base L e a G h  2 5  3.5 0.ti 2 ,7  2.7 3,4 
B e c k  Circasference 3 4  25.8 9.3 23.3 23.4 2 5 . 8  
Lateral ~ e c k  Breadth 33 8.0 0.7 6 . 5  5 - 6  7.9 

(Bales - ages 5.5 to 3 . 5  

Head C i r c u ~ f e r z a c e  
Head Breadth 
Bead Length 
Bizpgcmatic Breadth 
F r o n t a l  Bz ~ a d t  h 
Lower Pace  Eeiqht 
face Beight 
Head B e i g h t  
Tragion to Back of Head 
Trag ion  to Top of iiead 
Ear -Sellion Depth 
Sitcayion Breadth 
Bouth Breadth  
Nose i e n y t b  
Heck C i r c u ~ f  erence 
Lat era1 Neck Br eadt b 

Years) 

H E A D t  T S C E ,  a83 NECK XEP59tiEEESTS 
(Ilafes - Ages 7 . 5  tc e. 5 Y ~ a r s )  

f e s c r i p t i v e  S t a t i s t i c s  
Xean s .d ,  E ln  5th 50th 
57.5 1.6 48.4 48.9  51.9  
1Y.2 C e 5  73.0 13.5  7401 
48-4 0.7 13.G 17.1 18.2 
7 2 . C  C.7 3C.O 10.3 12.1 
8.9 0.7 7.2 7.4 3,O 
3.3 C-5  8.5 8.5  9 .2  

15.5 C + 9  73-7 74.G 15.4 
18.9 1.1 15.9 1 . 6  18.8 
9.5 1.1 702 7 * 5  9 .5  
12.1 1 - C  10.3 48.6 32.1 

9 . 0 -  0 . 9  6.9 7.3 9. f 
6 C.5 7 3 - a  qQ*6 '31.5 

3 . 8  0 , Y  3.0 3.0 3.9 
3.0 0 . g  3 , 3  3 - 3  3 .7  

26.2  7.4 22.7 23.9. 2 6 . 1  
8.0 b.6 6 - 5  5 - 7  8.1 

aead Cizcnm f er e cce 
Head Breadth 
Bead L e o g t  h 
Bizygomatic i3seadth 
Frontal Breadth 
toner Face B e i g h t  
Face Beight 
Bead Beight 
Tragion t~ BacK of Head 
Tragion to Top of Bead 
Ear-Sellion Depth 
Bitragion Bread tn 
Mouth Breadth 
Nose Length 
Neck Circuaf erence 
Lateral Neck Breadth 

rescriptire S t a t i s t i c s  



lleasarement 
E 

Bead Circnm f erance ? l u  
Head Breadth l l a  
Eead Length k 2  
Bizygomatic areadth 3 9 
Pf oatal Breadth 39 
Lower P a c e  B e i g h t  39 
Pace H e i g h t  3 9 
Bead H e i g h t  3 5 
T r a g i c a  to 8ack of Head 39  
l r a g i o n  to T o p  of Head 38 
Ear-Se l l ion  Depth 3 9  
B i t r a g i c n  Breadth 3 9 
South B r e a d t h  3 9 
k'ose L e n g t h  39 
Heck Circumference 42 
Lateral Heck Sreadth  0 2  

Bead Circnmfe=tnce 
Bead Breaatb 
Bead L e n g t h  
Biz ygomatic Sraa6th 
Frontal Brcadt h 
Lcwer Face B e i g b t  
face Height 
Head N e i g h t  
Tragics to Back of w a d  
Tragion to Top of Baad 
Ear-Sellioa Depth 
Bitragion area3 t a  
Houth Breadth 
Nose L e c g t h  
Mack Ciscumferznca 

a Lateral leck Brcadt b 

Eoscriptioe S t a t i s t i c s  
Mean s.d. ain 5th 5 f t h  
52.9 f .4 49.1 5 C . S  52.3 
W.5 0.a 13.5 13.7 1U.q 
18.8 t . 5  17.8 27.8 18.7 
f 2 - 3  0 * 5  7 3 . 3  11.4 22.2 

9 .0  C.7  7.2  7 . 3  3.7 
909 C.5 9.1 9.2 9 , 9  

6 2  0.8 34-8 15.0 76.1 
19.6 C . 9  f 7 , 1  18.1 39.4 

9.2 0 . 8  7.7 7 . 7  9 . 3  
1203 0 . 9  6 7C.8  12, I 
9.5 0 . 8  7 - 8  8.0 9 . 5  

t 1 * 9  C - 5  30.8 77*4 2q.3 
4.0 C . 4  3 .3  3 - 3  3,9 
Y.2 6 . 3  3.3 3 . 6  Q. 7 
28.2 1.6 25 ,2  25.G 25,2 
8,7 0.8 7.0 ?,7 8 .6  

BEADI PACE, AE3 KSCK EERSUEEHENTS 
(Ezles - Ages f4,5 to I f .  S Years) 

Measure men t 

Head Circus f ecence 
Bead Breadth 
Head L e n g t h  
B i z  y g o a a t i c  Breadth 
Frontal aread t  h 
L c u e r  Pace B e i j h t  
Face Height 
&ad f ieight 
Tragiaa to Back of Head 
Tragion tc f o p  of Head 
Ear -Sellion Cept  b 
B i t r a g i o n  Breadth 
Bouth Breadth 
Hose Length 

- Heck Cilccmfer+r;ce 
Lateral Yeck Bzeadt b 

Eescriptive S t a t i s t i c s  

9 5th 
55,1 
15,1 
19.6 
33 .3  

9.9 
' l O .  8 
77.6 
20.7 
73.5 
7 3.6 
1 C.? 
12.8 
4-6 
4.6 

39.9 
9.7 



BEAD, PACE, BHD NZCK EEBSDEBH2NS.S 
(Bales - Ages 17.5 to 22.5 Years) 

Head C i r c n a  ferance 
Bead Breadth 
Bead Length 
B i z y g o a a t i c  Breadth 
frontal  Breadth 
Lower Face i i e ight  
Pace Height 
Bead E e i y h t  
Trag ion  to Back of Head 
Iragion to Top of Bead 
Ear-Sellion D e p t  ki 
Bitragion 3read th 
Bouth Br eadt b 
aose Length 
#eck Circumf erznce 
Lateral g e c k  Breadth 

E e s c r i p t i v e  S t a t i s t i c s  
Eeac s .d .  i n  S t b  SCth 
5 3 . 8  7.7 49.7 5 5 . t  53.6 
7 0.5 13-3 2 3 . 8  l a . 6  
18-9 0 . 7  7 7 0 3  1704 5 9 . C  
12.5 Q.5 11.6 13.7 12.5 
9.2 0.7 8 - 1  8-2 3.0 

30 .2  0.5 9.2 9.3 10.1 
36.6 0.9 14.9 1 5 . 0  16.5 
20.2 0.8 ?8,8 79.0 14.9 
9.2 1-1 7.7 7.3 9.2 
2 6  0 . 5  7 C o 9  77.6 12.6 

9.6 0 e 8  7-9 5 . 0  5.5 
t2 ,2  0 . 5  11.2 76.3 12 .2  
4.1 0.3 3 .9  3.5 Q * C  
4.3 0.4 3.Y 3 . 6  0 . 3  

29.5 1.6 25 .3  27.1 2 9 . Q  
8.9 0 ,7  7 - 3  7 - 6  5.7 

BEAD, PACE* AND 12fK BEASOEE3EAIS 
@ales - Ages 12.5 to 73.5 Years) 

Bead Circun dersnce 
Head Breadth 
Head L e n g t h  
Sizygoaat i c  Srsadth 
P z o ~ t a l  Breadth 
Lover Pace B e i g b t  
Pace Eeight  
Bead Eieiyht 
Tragian to Back of Bead 
Trag ioo  l a  Z3g of Eead 
Zar-Sellion- Depth 
a i t r a g i o n  Bread t b 
Rauth Breadth 
Hose Length 
Heck Circusferance 
Lateral Beck Breadth 

Cescsiptive Statistics 
Mean sod. Sin 5th 50th 
5 4 . 3  5.7 49-9 51.6 54.2 
74.8 C 4 5  73-4 73.8 1Y.7 
19.6 C . 8  75.7 17.7 19.G 
12.7 C.6 7 9 72.5 
3.3 0.6 8.1 80 T 943 
10.5 6.0 9.Q 3 , s  1 C . O  
16.9 G.9 1U.8 7 5 0 2  16.9 
20.U 5 . 7  58.2 18.3 20.3 

9 - 4  0 . 8  7.3 7.9 9,4 
12.4 E.7 1E.7 11.0 72.0 
13.5 0.7 8 - 0  8.6 36.0 
72,2 0.6 1C.9 11.2 12.2 
4.2 0 - Q  3.3 3 g.7 
4.4 0 . 3  3.5 3.7 r .4  

BEAD, PBCE, &I9 lECK dEBSUSEESBT3 
(dales - ages 7 3 - 5  to 74 - 5  Pears) 

fiead Circom f erence 
Bead Breadth 
Head Length 
Bitpgcmatic Breadth 
Frontal  Breadth  
Laver face Eeignt 
Face fieight 
lfead Height 
T r a g i o n  to Back ~f Head 
Xragion to Top of Head 
Ear -SeUion  Oept h 
Bit~agion Breadth  
Mouth Breadth  
Nose Length 
B e c k  C i r c u ~ f  erznce 
Lateral 8ec-k Breadth 

Eescriptive S t a t i s t i c s  

9 5t h 
56.6 
15.5 
79.6 
13.5 
ID. 
1 0 . 3  
18.2 
21.6 
71.1 
13.3 
73.8 
12.9 
4.6 
4.8 

31.9 
IrJ*? 



HEAD* PACE, RBD NSCK SER30EEBEYTS 
(Bales - Bges 34.5 to t 5 . 5  Years) 

Bea snreaen t 
B 

Bead Circunference 7 3 1  
Bead Breadth ? 30 
Bead Lengit h 45 
S i s y g o a a t i c  Breadth SC 
Frontal Breadth  5 C 
Lcwer Pace B e i g h t  3C 
Pace Height 49 
Head Reight 50  
Tragion to Back of Head 50 
Tragion to Top of Bead 50 
Zar-Sell ion D e p t h  56 
Bitragicn Breadth E G  
nauth Breadth 5 G 
Hose Z e i l g t h  5 C. 
Heck C i r c u m f e r e n c e  42 
Lateral Beck 3rea6t b rr 1 

Eescriptive Statistics 
Bean sod. Bin 5tb 50th 
55.Y 1.3 5507 52.Y 5504 
15.1 0.6 13.3 14.0 15.3 
19.3 0.6 38-0 18.1 19 .3  
13 .3  6.6 17.6 12.3 1302 

9 . 9  0-7 8.4 8.5 9.9 
1'1.1 0.3 9.7 13.0 77.0 
17.5 1 . 3  15.0 75.4 7 f . G  
21.3 1.2 18.3 79.4 21.1 
9.3 0.9 7.6 7 . 7  9.2 

12.9 0.8 10.2 3 1.5 12.8 
70.4 0.7 8 . U  9.3 10.3 
3 2 . 8  G.6 2 1 6  12'.E 

G.5 0.4 3.8 3 . 8  a s 5  
5 .0  So4 3.8 4.2 4.9 

32*8 7 . 9  29.4 29.4 32.3 
9.8 0 . 8  8.1 8 . 3  9.7 

BEAD, PACE? A B D  #ZCK EEWSDEEZESTS 
(nales - B g e s  15 .5  to 16.5 Pears) 

Head Circum Eerence 
Mead Breadth 
Head Length  
Bizygcma t i c  Braadth 
P r o n t a l  Breadt 5 
Lower Face &eight 
Pace Height  
&ad H e i g h t  
Tragian ta Back o f  Yaad 
Tragion to f o p  of Msad 
E a t - S e l l i o n  Depth 
Bitragion Breadth  
routh Breadth 
lose Length 
B e c k  Ciscamference 
Lateral Neck Breadth 

Head Circnmf erence 
Bead Breadth  
Head L e n g t h  
Bizygoaatic arzadtb 
Proatal Breadth 
Zcuer Face B e i g h t  
Face H e i g h t  
ilead Beigbt 
Tragion to Back of Bead 
Tragion  to Tap of Bead 
Ear-Sel l ion Depth  
Bitragicn Bzeailth 
Bouth B r e a d t h  
Bose Length 
i e c k  Tircuaf eza nce 
L a t e r a l  Heck Breadth 

Lescriptive S t a t i s t i c s  
5 0 t h  
56.7 
15.3 
19.6 
73.6 
ti?. t 
l f . 3  
17.7 
21  a 9  

9.5 
120 6 
'Bb. 5 
13.3 
4.6 
4-3 

3 6 . 0  
10.7 



Eessuremen t Cescriptive S t a t i s t i c s  
& Mean s.d, Ein 5th 50th 

Head C i r c u ~  f ere ace E B  57.2 7.0 53,0 54,s 57 . :  
Bead 3 2 e d d t h  E 8  15 .9  3 .5  14.1 5 15.4 
Bead L e n g t h  38 2 C . C  0 - 7  18.4 8.6 2G.C 
Bizfgcmatic Brzadth  27 13.9 C.5 12.7 12.9 73.8 
F r o n t a l  Breadth 27 1G.6 0 . 7  8.5 8.7 40.6 
Lower F ~ c e  3 ~ i 3 h t  27 11.9 0.3 10.8 10.8 11.8 
Face Heigh? 27 7 8 . 3  1.1 15.7 76.7 3 8 . 2  
Bead H e i g h t  26 22.1 1.2  19.2  99.6 21.9 
T r a g i c n  to 3ack o f  2e3d 27 3.7 0 .8  8,2 8.2 9.5 
I r a g i o n t o l o p o f i i e a d  27 13.1 0.8 11.0 7 7 - 2  13.5 
Ear -Se l l ion  Depth 2 7  10.7 0 , 8  8 . 5  8.9 16.7 
Bi trag ion  B ~ e a i t h  5 3  43.1 0.4 62,3 12,3 13.2 
south Breadt k 2 5  4.8 0.Y 4.0 4 . 3  4.7 
Nose L e c g t h  26 5 . 2  0 . 3  4.6 4.5 5 . 1  
Beck Circumferelce 23 36.6  2 .5  3C.3 32.3 36.5 
Lateral  Seck Breadth 38 16.9 7 , 1  8.9 3.3 33.9 



Beasure~ent  Cescriptive S t a t i s t i c s  
B Zean s o d L  Hin 5th  59th 

Eead C i r c u n  f ereace 57 u8.7 1 . 5  4 5 . 2  a6.e Q B - 7  
Head Breadth 97 1 3 . 2  9 .5  13.9 12.5 13.2 
Read LenQtO 35 17.2 C.6 15.8 5 .  17.2 
B i z y g o ~ a t i c  Br9adth 33 10.8 9 . 6  9.9 9.9 1F.6 
f roa$al Breadth 33 8 . 3  0 . 5  7.3 7 - 5  5.2 
Laver ?ace t i e ight  32 8.0 0.4 9 7.0 8.0 
Face f i e ight  3 1  13,9 0,8 12.4 12.5 13.9 
Head H e i g h t  31 17.C G . e  15.5-  15.6 16.8 
T ~ a g i o l  to Back of Read 22  3.1 f .G 6.2 7.1 9.2 
Tragion to Top of Boad 32 1 1 + 2  0.6 3.9 10.0 t 3 . l  
Eaz-Sell ion Depth 32 7.8 0,7 6.3 5.5 7.7 
Bitragiaa i3readth 31  5C.2 0.5 9.5 9.5 IC.2 
Month Breadth 32 3 .3  l 2 . G  2-7 2 3.2 
Hose Length 33 2.9 0.3 2.3 2.3 2.8 
N e c k  Circumference 34 23.U ?,l 2Q.0 20.8 23.3 
L a t e r a l  Heck Breadth 34 7.0 0.5 6.0 6.7 6.9 

READ* FACEl AH3 fECK SEASUEE3ENTS 
(Peaales - Ages 3.5 to 4.5 Pears) 

Bead Circasfe~snce  
Bead Breadth 
Read Lecgt iP  
Gizyg cmatic 3readth 
f r o n t a l  Breadth 
Lover Face Beig h t  
Face seightnt 
tiead m i g h t  
Trag icn  to B a c k  of Bead 
Trigion to Top of Bead 
Ear - S e l l i o n  Depth 
Bitragion Breadth 
Bouth Breadth  
Nose Length 
R e c k  Circuaference 
Lateral Beck Br ~ a d t  h 

E e s c r i p t i v e  S t a t i s t i c s  
3ean sod, 5ia 5th 5 Q t b  
Q9.3 7.4 Y6.2 Q7.3 a9.6 
13.6 6 .5  12.k 12.6 13.5 
17.7 0 . 0  6.4 6 . 5  77.6 
7 7 . 2  0.5  9.5 10.3 13-0 

8 . 3  0 . 8  6-2 6 . 6  804 
8.6 6 . 5  7 .7  7.7 8.5 

7 0  C.9 12.7 1 3 . 1  7Q.b 
17.7 C.7 15.3 6 17.6 
8.7 1.1 6.5 6 . 6  8.5 

l t . 5  C o d  10.P 30.5 11.7 
E.2 C.7 7.0 7.0 8 - 1  

10.7 0.4 9.6 3.8 1 C . 6  
3.4 0.4 2.7 2 .3  304 
3.2 G o 3  2 - 5  2.7 3.1 

20.0 2.3 21.6 22.0 2 3 . 9  
7.0 0 . 5  6 .5  6.6 7.3 

BEBD, PACE* AWD NECK SISSUAEBENTS 
( P e ~ a f  es - ages 4.5 to 5.5  Years) 

Head Circumference 
B e a d  Breadth 
fiead Lengtb 
Bizpgomatic Ez2adth 
Frontal Breadth 
Lou@= Face B e i j H t  
Pace Height 
Head Height  
Tragian to Back of Sead 
Tsagion to Top of Head 
Ear-Sellion Depth 
S l t r a g i c n  Breadth  
Boar b Bf eadt h 
Lr'ose L e n g t h  
Neck Circna fe r2nce  
Lateral H e c k  zceadl h 



BEAD, TBC2, AND PSCK 3EBSObEBEXTS 
(PemaXes - Ayes 5 . 5  to 6.5 Years) 

&ad C i r c u o  £ere ace 
Head Sreadtn 
Read Length 
i3izygaaatic Brzaath 
F r o n t a l  Sreadtn 
Lofez  Pace aeight 
face Height 
Bead t i e i g h t  
T r a g i o n  to Back of Mead 
?ragion to Top of aead 
Ear-Se l l i on  Depth 
B i t r a g i ~ n  Breadth 
Wouth Breadth 
Nose Length 
Heck Circuaferzoce 
Lateral Beck B r e a d t h  

ti 
a t t  
f ? 7  

t r7 
3 6 
3 6 
3 6 
3 6 
5 6 
3 6 
36 
3 6 
3 5 
I E  
3 6 
ri 7 
4c 

Cescr ip t ive  Statistics 
Sean sod. Mio 5th 50th 
5C.5 7 .U  98.0 68.Q 50.Y 
13.8 0 . Y  32-7 73.0 f3 .6  
18.C 0.7 36.6 15.7 18.C 
71.5 0.5 10.3 30.4 I ? - @  

9 , ?  0 . 6  7.5 7.8 3.9 
8.9 0.5 7 . 1  8.6 8.9 
14,S 0.9 13-8 33.2 14.7 
78,3 0.9 1 5 - 9  1 6 - 3  18.2 

9.1 C.7 7 . 3  7 - 5  9 .1  
75.5 0.8 9.9  1c.o 33,5 

8 . 5  C.6 7.5 7.5 8.4 
11.1 C-4 10*3 10.3 ? ? - C  

3 . 6  3.4 2,8 2.8 3.6 
3.5 0.4 2.7 2.9  3.1; 

25.7 '4.5 23.0 23.2 25.3 
7 , d  6.6 6.6 6.6 7 . 7  

BEAD, ?ACE# A N D  SSCK 5EAStiSEEE81S 
(Feaalea - Ages 6.5 to 7.5 Yearsf 

Heasute ment 

Head Circumfere~ce 
Wad Breaath 
Head Length  
Bizpgomatic areadth 
Fronta l  areadth 
Lover  Pace B e i g h t  
Face Eeight 
Head Heigh* 
Tragicn to Back of aead 
Tragion to Top of Head 
Ear -Se l l ion  Deptb  
B i t r a g i c n  Breadth 
South Sreadtk 
Bose L e n g t h  
N e c k  C i r c u ~ l f  erscce 
Lateral Heck Bzf adz R 

@escriptive S t a t i s t i c s  
Bean sod. 3 i n  5th 50th 
51.1 1 . 5  47.5 48.6 5 7 . 0  
14.0 @ a 6  1 2 7  73.2 13.9 
1 d . O  G o 7  16-2 f 6 . 8  ? a m 0  
11.9 C.5 ? 0 , 9  1 I . G  1 7 - 7  
9.3 0.6 8- ' I  8 .2  9 - 2  
9.2 0.6 8 - 1  8.2 9.1 

75.5 6.9 4 14.1 15.6 
1 8 - 6  0 * 8  16.9 77.0 18-6  
9.2 C - 8  7.4 7.5 9.1 
11.6 0.6 50.3 7 3 . G  17.5 

8 . 6  0-6 7 .2  7 . 5  8 .7  
11 .U  Go6 $9.3 1 0 + 3  11.3 

3.8 0.3 3-7 3.2 3.5 
3 . 0  0.4 3.2 3.2 3.5  

26.0 f . 7  23.0 23.8 25.9 
7.8 0 . 8  6-4 6.6 7.6 

H E B D ,  FACE. A S 3  NBCE BEASUEEMSNTS 
(Females - Ages 7.5 to k .  5 Years) 

Bead Circaaference 
Bead 3readth 
Bead Length 
Bizygomatic Sreadth 
Pton t  a l  Breadth 
tower Pace B e i j h t  
Pace Height 
Bead E i g h t  
Tragiaa to Back of Eead 
Tcagion to Top oi liead 
Ear-Sellioz S e p t  h 
Bitragian Bteadtii 
Kouth Breadth 
Bose Length 
leck Circuaferance 
Lateral Beck Brradt k 

C e s c r i p t i v e  S t a t i s t i c s  



HEBD, PACE, hB3 XSCK Bf ASOBZEENTS 
(feaafes - Ages 8.5 to 9.5 Yeazsf 

Measure men t tescriptive Stat is t ics  
I Eear sod. 6in 5th 3 3 t h  

Bead Circumfereoce 536 52.0 1.6 48.5 43.3 52.0 
Head Breadth 734 24.2 C , 5  13.0 93.5 34.1  
Bead Lengtb 28.4 G.6 77.2 11 ,2  18.4 
B i z p g ~ o a t i c  Breadth 40 12.1 O.5 10.9 17,2  72.: 
Frontal  Breadth 4G 9.6 0.6 8.7 8 .6  9.5  
L o v e r  Pace Beijbt 40 9.5 G.5 R.? 8.5 8 . 5  
Pace E e i g h t  4O 35 .8  1.1 13 .6  13.8 15.7 
Head Eleight 4 C  18.8 9.9 76.9 17.2 38.3 
Tragian to Back of Head 4C 9.3 1 .0  8.0 8.7 9.7 
Tragion-ro Top of Head 38  19.7 0 . 8  10.2 30.5 31.5 
Ear-SePiroxi D e p e b  34 8.8 0.5 3.3 7.9 8.8 
Bitragion Breadth 40 1.6 C.5 10.7 t C . 8  17.5 
Mouth Breadth 40 4,0 C . Q  3.a 3.Q 3.3 
Iose L e n g t h  4C , Q  0.3 3.4 3.4 3.9 
B e c k  Circuaf erence a9 27.5  1.6 23.7 2 5 . 5  27.3 
Lateral Beck  Breadth U 9  8 . 3  0.7  6.7 7 . 0  8 . 3  

Beab Circuafereace  
aead Breadth 
Head Length 
Bizygoaatic Breadth 
F r o n t a l  Breadtb 
L c u e r  face B e B 3 h t  
Face Height 
liead Eeight  
T r a g i o n  to Back o f  Eead 
Tragion to Top of Yead, 
Sar-Seilion Deptb 
B i t r a g i o n  Breadth 
South Sreadth  
Nose Zen#h 
N e c k  Circuaf erlnce 
Lateral Beck B r e a d t h  

Bead Circuaf erence 
Head Breadth 
Head Length  
Bizpgomatic B r s a d t h  
fsantai.Breadth 
Lcwer Face Beigbt 
Face Beight 
Bead i f e igh t  
Thagicn to Back of Head 
Tragion to Top of Head 
Ear-Sellion Depr b 
Bi trag ion  Breadth 
fiouth Breadth 
lose L e n g t h  
Seck Circamf erance 
Lateral l e c b  Bfaadt h 

Years) 

cescriptiwe S t a t i s t i c s  
Min 5th 5 6 t b  35th ?lax 



E%AD, PACEI A N D  B2CR HSBSZPEEENTS 
(Females - Ages 13.5 to 5 2 - 5  Yearsf  

Measare s e n t  
Et 

Bead C i t c n ~  ference 331 
Bead B r e a d t h  129 
Read Length  4 (3 

Bizygcna tic B r e a d t h  4 8 
Frontal Breadth 48  
Lover Pace Height 4 E 
Face Height 4 8 
Head Height ~7 
T r a g i o n  to 3ack af Bead a7 
Tragion to 1 0 ~  of Bead 46 
Ear-Sellion Depth 48 
Bitragion Breadth ii 7 
Xouth B r e a d t h  4 €! 
Iose Length trg 
Neck Cifcueference U 2  
Lateral  Neck 3rsaJth  Y 2  

Eescriptive S ta t i s t i c s  
Eean s-d. R i n  5th 50th 
5 3 . 1  6 M E - 5  5C.U 53.3 
74.Y 0 . 5  13.3 93.6 14.4 
18,6 0.7 15.8 17.4 18.5 
12.5 C.6 11.2 13.6 192-3 
9.d 0.6 8 . 3  8 , 3  9-9 

1C.2 0 . 7  9.0 9.1 70.1 
10a8 C.9 15.3 5 26.6 
79.8 1,9 47.8 77.9 1 9 . d  
9.2 C.9 7.4 7 .6  9 - 0  

11.7 c , 9  3,o 10.1 11.7 
9.1 G.6 7.6 7.9 9.0 
22.0 0 . 6  13.6 10.9 t q . 9  
Y.3 0.5 2.9 3.5 4.2 
4.4 0.4 3.7 3.7 4 . 4  
29*3 1.8 25.9 26.G 2 9 - 3  

a,? 0.9 7.7 7 . 2  8 . 6  

Bead Circnaferezce 
b a d  Breacth 
Head Length  
i3izggornatic Bzcadth 
Frontal Breadth 
LCiier Pace H e i g h t  
Pace Height 
Bead %sight 
T r a g i o n  to Sack a f  Head 
Tragioa to lop of Read 
Ear - S e S l i o n  D e p t h  
Bitragion Brea3th 
Boat h Bs ead t h 
fcse L e n g t h  
Neck Circazfer3ace 
Lateral B e c k  Breadth 

13.5 fears) 

Cescriptive S t a t i s t i c s  
Bean s.d, S i n  5th 5 0 t h  
53.7 1.8 4e.f 53.7 53.6 
7Y.5 6 . 5  33 .5  13.8 1G-6 
78.7 C.6 7 .  t7 ,7  38.6 
72.7 0.5 17.5 4 3 . 7  12.7 
9.9 0 . 5  3*C 9.1 9.7 
10.5 0.6 9.7 9-5 7o.4 
17.0 C.9 15.1  15.5 16.3 
20.2 7 . 0  87.5 18.2 2Q-1 

9 - 3  C - 9  6 * 1  7 9.4 
72.0 0.7 10.4 10.9 11.9 

9.3 0.6 8 .1  8.2 9.4 
1 2 e Y  C.5 97.5 37 .6  12.3 
4.2 C.4 3.2 3.5 4-19 
4.4 0.3 3.7 3 - 3  4.4 

29.7 1.6 27.4 27.5 23.4 
9 . 3  0.6 7 - 7  7 .8  8 .7  

Bead Circuaferocce 
Read Bteadtb 
liead Length 
Bizpgoma tic B r e a d t h  
Fron ta l  Breadt b 
Lover Pace Height 
Face Height 
Eead Height 
Tragion to Back cf Head 
Tragioa to Pop of Wac3 
Ear-SeXlioz Depth 
Bitragion 3readth  
South Breadth 
Hose Length  
Beck CircumEerezce 
Laterai E e c k  Bread? b 

Years] 

Gescriptive S t a t i s t i c s  
aeari s,d. ?!in 5th 50th 
54.t 9.5 50.2 51.5 53.8 
14-7  0.5 f3,2 13.9 1 4 . 6  
18.9 0.6 17.7 17.8 5 5 , 8  
3 3 . 0  0.6 7 5 . 8  73.9 12-9  
1G,C C.5 9.0 9.0 19.G 
10.7 0.5 9.8 9.8 12.5 
37.7 C-9 5 .  19.6 17.5 
2C.3 0.8 17-5 38.5 29 .2  
9.3 0.9 7.7  8 .0  9.2  

Max 
6 3 . 0  
1 5 -  1 
2'3.42 
7 4 . 3  
1 3  . 2 
7 1 . 8  
18.7 
22-3 
f Q . 8  
33.7 
75.8 
7 3 . 5  
5.2 
5 . C  

3 3 . 5  
19.5 



Zleasureaeo t 
E 

Bead t i rcu~ference t3C 
Bead Breadth 13C 
Head i e a g t  )3 38  
B izpgcaat i c  Sreadth $5 
Frontal B r e a d t h  G 5  
L o v e r  Face Height U 5 
Pace H e i g h t  45 
Mead ReighC 45 
Txagioo to Back of Head 44 
Trag ion  t o  T o p  of Mead Q5 
Zar-Sell ion D e p t h  45  
Bitragion areadtb 4 5 
R o u t h  Breadth 115 
Nose Length 4 5  
N e c k  C i r c n m f  srecce 3 9 
L a t e r a l  Beck Sreadth 39 

rescriptive S t a t i s t i c s  
Mean s o d =  Eis 5th 50th 
54.3 7.8 50.5 51.7 SY*l 
14.7 0 . 5  13.7 13.8 14.6 
18.1 0.7 17.7 17.8 39,d 
73.0 0.4 11.8 12.2 - 12.9 
10.2 G . 5  9.2 9.3 3Q.C 
1C.7 0.6 9.5 9.6 10.6 
17.3 1.1 tY.7 17.9 1609 
20.3 0.9  18.2 18.8 20.2 
9.9 0.8 7.5 8.2 9 . 3  

72.0 0.6  9,9 10.7 72.1 
9.U 9-13 7 . 5  8.1 303  

72 -5  3.a 7 7 . 6  11.7 72.4 
4.5 0.4 3.2 3 . 5  995 
4.5 3 .4  3.8 3.9 U . 5  
3Q.8 f a 4  20.2 28.2 3 0 . 5  
9.0 +!?-6 7.7 7 .8  9.0 

(Fesaies - Ages 35 .5  t o  

Bead Circumiere nce 
Head Breadth 
Head Length 
Bizpg o m t i c  aznadth 
f r o n t a l  Breadth 
Lower ,Face t i e i g h t  
Face Height  
Bead B e i g h t  
Tragioa to Back of Head 
Tragion to T o p  of Head 
Ear-Sellion Depth 
aitragion Bread t b 
Bout21 Breadth 
Nose L e n g t h  
Neck Ciscuntersacs 
Lateral %erk Breadth 

10.5 Years) 

E e s c r i p t i v e  S t a t i s t i c s  
3ean sod. #in 5th 50th 
54 .2  1.6 50.7 52.3 Soot 
1U-8 G.5 13.5 7 3 . 8  Ia.8 
18.7 0.7  17.3 f 3 . 5  1 8 . 5  
13.2 C.5 12.2 1242 13.9 
70.2 0 . 1  9.1 9.1 10.0 
10.9 0.6 9.6 9.6 1 0 * 3  
17.5 1.Q 15.8 15.9 17.3 
22.6 C.9  38.4 13.0 26.4 

9 . 3  0.9 7 . 9  8 .0  9.0 
12.C 1.Q 9.5 9.8 72-C 
9.5 0.4 8.3 8-4 3.4 

12.6 0 . 5  f 3 . C  11.5 12.7 
4.6 0.6 3.5 3.5 4-44 
4.5 0.4 3.7 3.7 4-4 
30.2 3.5 27.7 28.4 36.7 

8 - 9  0.7 704 7 - 7  8 -8  

jfemd.es - -  Ages 75.5 t c  

Baa6 Circus f erence 
Bead Breadth 
Bead L e n g t h  
Bizygonat i c  Breadth 
Frontal Br gad t h 
Lover Pace R e i j R t  
Pace B e i g h t  
&@ad Height  
Tragicn to 3ack of Sead 
Tragion to T o p  of asad 
Ear-Sell ion C e p t h  
B i t rag icn  B r e a d t h  
Routh Breadth 
lose L e n g t h  

- N e c k  Circumfer?sce 
Lateral leck Sreadt b 

Years) 

Cescripti~e S t a t i s t i c s  



BEAD, PACE,. AND K K K  E E B S J E E 3 3 N T S  
(Peaales - Ages 17,s  tc 34.6 Years) 

Heasurement  
8 

~ e a d  Circuiri  ferznce 6 6 
Beaa Breadth 6 7 
Read i e c g t h  24 
Bizygctzatic Breadth 19 
Frontal areadth 2 C 
Lover face i i e i g b t  20 
Face Height 2 G 
B e a d  l i e i g h t  1 5  
T r a g i o n  to Back of Head 3 9  
Tragion to T o p o f  Head 2C 
E a r - S e l l i o n  D e p t h  32 
Bitragi .cn B r e a d ~ h  ZC 
Houth S r f a d t h  2 G. 
Nose Length 2 G 
P e c k  CiscumEerencz i 5 
Lateraf Neck Breadth 2~ 







SBOULDPR, DPP33 LIYB,  AND BBPD flSAS@Rf3ZYTS 
{Bales ana Females - Aqes 2.0 t c  3 .5  Hears) 

Clavicale-Acrosioh Len 
Shoulder Breadth 
B i a c r o ~ i a l  Breadth 
Shoolder-Elbow Length 
Acro~ion-Badiaie Lergr h 
Uppez Bra Circs~ference  
Opper Arn Depth  
Elbow-Haad Length 
Padia f  e - S t y l i 0 3  L e n g t h  
Fozear~ Circuaf etence 
P c r e a r B  Breadth 
Yrist t i r c u ~ f  erence 
W i s t  Breadth 
Rand Lenqth 
Hand Breadth 
Hinimua Hand Clearance 
Thaab C r o t c b E i d  Finq L 
Thumb Lenqtb 
Thuab Diaaerer 
Inden Finger L s n q t h  
Index Pinqeh Diamoter 
Ridd le  Pinqez  Lenqtb 
3iddPe Finger  D i s n e t e r  
Eid Pinqer-Thusb Grip L 
Eaxisniu F i s t  Circ 
~aximnm Fist Breadth 
Raximom Pist Depth 

Cescriptkve Statistics 
Mean sod. Yin 5th 50th 95th Bax 
10.8 0.3 
211.4 1.5 
21.3 7 . Y  
78.5 1.Q 
16.7 1.6 
15.8 7 . 3  
4.7 0.6 

2G.4 1.6  
13.5 1.1 
15.7 l.O 

Y e 7  0.1 
71.3 0 . 8  
2.9 0 - 3  

10.5 0.7 
5.1 0.4 
43.6 2.9 
7.4 0.6 
3.6 0 . k  

72.6  0.9 
4.1 0.U 
9.6 0.6 
(1.4 0.t; 
9.9 C.6 
6.C 0 - 8  

16.2 'I. 1 
5.8 C.5 
4 . 4  9.4 

SEOULDZB,  3PPES 51EE, AS3 BAN3 EEXSOBEJESTS 
{gales aad Feiasies - Ages 3 . 5  to 4,f Years) 

Clavicale-Bcrozion Len 
Shoulder Breadth  
Biacroaial Bretdth 
!%oglder-3lbou Lenqth 
Bcroaion-Radiale Lenqth 
I?ppez Ars Circumference 
Uppez A m  Depth 
Elbow-Band Zenqth 
Rad ia l e -S ty l i 03  Length 
Forearm C i r c u ~ f  erence 
Foreala Breadth 
P r i s t  Circuaference 
wrist Breaath 
Hand i enqkh 
Band Breadth 
l!$ini@um Band Clearance 
Thuab Czotcb-Eid Pznq E 
Thumb Lenqtb 
Thus$ Diameter 
Index Pinqer i e c q t h  
Index Picqer Diameter 
Uiddle Finger i e n q t h  
niddfe f inqer  Diazeter 
aia Pinqer-Thuab Grip L 
?!kximua Fist Cizc 
Earinun F i s t  Breadth 
Eari~um F i s t  Depth 

C e s c k i p t i v e  Statistics 



Clavicale-Acroaion Zen 
Shoulder  Breadtb 
Biaczoaial Breadth 
S boalder-Elbow Lenqth  
ihcrosiion-RadiaLe S e n q t h  
V p p e r  Btn Circumference 
Upper Bra D e p t h  
Elbow-Band Zsnqth 
Radiale-Stylion i e n q t h  
Soream Circuaf erecce 
Pareara Breadth 
Yhist Cf rcnaf erence 
Orist Breadth 
Band L e n q t h  
Eand Breadth  
Biniaum Hand Clearance 
Thumb Crotch-t i id f i n q  I 
Thasb Lenqth 
Thu%b Diameter 
fnder P i n q e r  Lenqtb  
fadex F i n g e r  Diaaeter 
Siddle F i o q e r  L e n g t b  
Riddle Finqes  Diaaeter 
a i 6  Finqer-Thumb Srip L 
8 a x i ~ u m  F i s t  C i r c  
Eaximm Fist Breadth 
fiarinua Fist D e ~ t h  

(Males a& Peasles -. 8qes 5 .5  

Measurement 

Clauicale-Acroaion Len 
Shoulder Breadth 
Biacroaiaf B r e a d t h  
ShoulderlElbov Length  
Acroaion-RadiaZe Length 
Upper Arm Circuaifetence 
U p p e r  arm Depth 
Elbow-Band Lenqth 
BadiaEa-Stylioa Lenqtb 
forearm Ci tcuaf  erence 
Foream Breadth 
Wrist Circasf erence 8 0 
Wrist Braaatb 8 G 
Hand Lenqth 219 
Band Breadth 21 9 
E i n i ~ u r n  Band Clearance 62 
Thumb Crotch-3ia Finq t 5 9  
T h u ~ b  Lenqth 62 
Thuab Diaaeter  62 
Xndcx P i n q e r  laaqhb & 2 
Xndex F i n q e r  O: aaetsr  6 1 
B i d d l e  Finqer Lecqr  h 62 
R i d d l e  f inqer Diaaeter 62 
Lid Fjnqer-!Shush G r i p  I. 6 1  
8axiaum P i s $  C i r c  6 t 
Raxdnu~ Pist areadeh 62 
Baxi~uiz i  fist Depth 6 2  

Gescriptive S t a t i s t i c s  

$0 6.5 Years) 

Descriptive S t a t i s t i c s  



SEOULDEB, DPPES LIffE, AND BAND EE!PSORE!SEBTS 
(EaPes an4 females - Bqes  6.5 to 7 . 5  Years) 

Eea sure aen t 

tlavicale-Bcfoatioa Len 
Shoulder B r e a d t h  
Biacromial Breadth 
Shouldel-Elbow Length 
Bcromion-Radiale L e o q l h  
Vpper Arm fircaaference 
Upper kra Depth 
Efbou-Band Lenqth 
R a d i a l e - S t y l i 0 3  i o n q t h  
Porearn Circumference 
Fctearn Breadth 
Wrist Ci tcuaf erence 
Wrist B r e a d t h  
Band Length 
Band Breadth 
Einiaam Hand Clearance 
Thunb Crotch-Yid finq L 
Thumb Leaqth 
Thumb Diameter 
Inder Pinqer Lecqth 
Index Finger Diaaeter 
Biddle Finger Length 
Eiddle f i n q e l  Diameter 
!$id Finqer-Thus3 Grip L 
ESaxirazo Fist Circ 
Baxisaa P i s t  S r e a d t h  
Eaximum F i s t  Depth 

(Bales and Peeales - Ages 7.5 

Eeasuremen t 

Claviccle-Bcroaion Len 
Shoulder Breadth 
3*$acramf al Breadth 
Shoulder-Elbow Lenqth  
Xcromion-Ba d i a l e  L e n q t h  
upper Bra C5rcuaf erence 
CJEper A r m  Depth 
Elbow-Rand Length 
Badiafe-StyZion L e n g t h  
Fcream Circu~ference 
Fcreara, Bread t a 
P r i s t  Circaaf erence 
gr is t  Breadth 
Band Lenqth 
Band Breadth 
Minimum Hand Clearance 
Tbuab Crotch-Bid F i n q  5 
Thurb Lenqth 
Thueb Diaaetet 
Index Pinqer L e n q t h  
f ndex Finger Diameter 
€fiddle Piaqer Sength 
BiddLe Finqer Dlzmeter 
Hid Pinqef-Thaab Grip  L 
!!aximam-Fist Circ 
BaxEmum fist Breadth 
Haxiaua Fist Depth 

Descriptive S t a t i s t i c s  
lean sod. H i x i  5th SCtb 95th Flax 



CEavicale-Bcrosion Len 
Shoulder Breadth  
B lacro~ iz f  B r e a d t h  
Shoulder-Elbou Lenqth 
Bcroniom-Badiale Lenqth 
Gpper Aria Circusference 
Upper Arm Depth 
El bow -Hand Lenqrh 
Radiale-Stylion L e n ~ t h  
Poreara Circui%ferencs 
Forearm Breadth 
Urist Circumference 
Urist Breadth 
Rand Length 
Band Breadth 
B i a i m a  Band Clearance 
Thupb Crotch-Hid F i a q  L 
Thaab Length  
Thuab Diameter 
Inder  Fznger LsnqtB 
Index Pinqer Dianetet 
B i d d l e  ringer benqth 
B i d d l e  f inger  Diameter 
B i d  Pinqer-Thunb Gsip L 
Baximum Fist Circ 
Eaxf sun Fist Breadth 
Earimuia P i s t  D e p t h  

Cescriptive S t a t i s t i c s  

(Bales aml Fenales  - Aqes 5.5 

~lav ica le -Bcxoa ian  Len 
Shoulder Breadth 
Biacromiaf B r e s d t h  
S houPdes-Elbow Lenqth 
Bcromion-BadiaLe L e n g t h  
Upper Bra Circumference 
U p p e r  BfIR D e p t h  
23bou-Band Senqth 
Radiale-St y lios Lez gth 
Foreaf a Circu~ference 
Pcreaza Bread t b 
%rist Circumf  ererice 
wrist Breadth 
Baad Lenqth 
Band Breadth  
Y i n i m n ~  Band Clearance 
Thumb Crotch-Hid Finq L 
T h n ~ b  Lenqth 
Tbomb Dizneter 
Index. P i n q e r  Lenqth 
Pnaex Fioqer  Diameter 
£ f idd le  fiaqer Lenqtb  
!fiddle f inqer Diameter 
Mid Pinqer-Thusb G r i p  L 
Eaximaa P k t  Circ 
Baxiaaa ~ i s t  Breadth 
4aximaa F i s t  Depth  



CEawicale- Actaaioa Len 
Shoalder Breadth 
B i a c r o ~ i a P  areadth 
Shoulder-Elbow Length 
Acroaion-Ra aisle Lctqth 
Upper Bra Circamfesexe 
Upper Art& Depth 
Elbow-Hand iength 
R a d i a l e - S t y f i a n  i e n q t h  
Farearn Ci rcusEererce 
Poreara Breadth 
Wrist Circumf ereiice 
Yrist Breadth 
Rand Length 
Band Breadth 
Rinianta Haad Clearance 
Tbomb Crotch-Bid F i n q  L 
Thumb Lengtb 
Thumb Diameter 
f ndex f inqer Le3qth 
Xndex P i n q e r  D iaae te  t 
Ridd le  f inqer Length 
Hiddhe Finqer Diameter 
Bid P i n q e r - l b m h  G r i p  L 
Haxiaaa Fist C i r c  
B a r i ~ n m  Fist Breadth 
Baziaum F i s t  Depth 

c s s c r i p t  i v e  Statistics 

SEOULDER, DPP23 LIX3,  BIC BAND 3EASUBEBEWTS 
{Sales and Feeal@s - Sqes 11.5 to 12.5 Years) 

Clavicale-Bcronion Len 
Shoulder Breadth 
B4acrorttial Bzeadt h 
Shoulder-Elbow LenqtH 
Acrosion-Radiale L e i i q t h  
U p p e r  Ars Circamference  
D p p e r  arm Depth 
~1bou-Band Length 
Batliale-St ylioa L e n q t  h 
Foream Circuaferecce 
Poreara Sheadth 
arist Circumference 
Wrist Breadth 
Band Lenctt h 
Band Breadth 
Biniaua Hand Cleara ace 
Thuiab Crotch-bid Flng L 
Thumb Length  
Thuab Dia~eter  
fnder  finqer i e n q t h  
Xnder f i n q e r  Diaiaeter 
Sii idle Finqer Lenqth 
KiddZe Finqez Diaziezer 
% i d  Pinqer-Thaab Grip L 
Eariauo Pist Circ 
~ a k i ! m a  Fist ar eadt h 
Uaximam Fist Depth 

Descr ip t ive  Statistics 
Yean sod. Win 5th 50th 
35.8 1.2 13.6 73.9 15.8 
35.3 2.6 29.6 31.2 35.1 
32.3 1.9 27.6 28.6 32.3 
31.0 3.8 26.0 28.5 30.9 
27.8 2.0 22.2 24.5 27.9 
21 .9  2.6 16.0 $8.2 21.5 
6.7 1.0 4-5 5.3 6.5  

GC.3 2.4 34.6 36.2 39.7 
22.4 2.8  18.7 39.5 22.0 
2 1 m 4  1 -8  16-8 18-4 20.8  
6.7 C . 5  5.4 5.7 6 - 6  
94.2 7.2 t2.1 42-5  14.1 
3.6 0.4 2.8 3 - 0  3-5 
16.3 6.6 13.7 14-5 16.1 
7.3 0.5 6.0 6.5 7.3 

59.a 0.2 5 0 . 8  51.4 5703 
'13.3 1.0 9 * Y  9.7 11.2 

5 . 3  0.4 u.7 Y.9  5.9  
17.0 1.1 15.0 35.0 16.5 
6.4 0 .5  5 .2  50% 6.4 
73.2 C.9 17.9 31 .4  72.8 
7.0  0.5 5.6  6.0 7.0 

33.5 9.8 17.9  61.3 7 3 . 3  
9 .1  3 . 1  5.1 6.4 9.2 

23.1 1.5 6 20.6 23.0 
7.7 0.7 6.3 6.7 7.6 
6.9 C.5 4 6 6 - 8  

far 
38.2 
47.2  
36.2 
35.7 
31.4 
33.5 
10.5 
U5*9 
25.3 
28.0 

8 . 5  
16.9 
4.4 

18.8 
8 * 6  

69.9  
13.1 
6 - 7  

19.9 
7 .7  

15.0 
7 e 9  

$ 5 - 0  



Cfavicale-Bcroaion L e n  
SHoaldef Breadr h 
Biacraaial Bf esdt h 
S h o a f d e r - E l b o g  Lenqth 
Bcra~ion-Ra dial e Leaqth 
U p p e r  Ara Circuaferecce 
Upper Bra D e p t h  
Elbow-Band Lenqrk 
Radiale-Styl ion Lenqth 
Farearia Circumfefeace 
Potearn Bzeadtn 
Yrist Circumference 
Wrist Breadth 
Eanc? Lenqth 
Band Breadth 
Biniaoa Sand Clearance 
Thunb Cratch-Bid F i n p  3 
Thniab L e s q t h  
T h u ~ b  Diaaeter 
Index Pinqer L e n q t h  
Index F i n q e r  Diameter 
Riadle Pinqer Length 
B i d d l e  Piager 3iamete r 
?lid Pinqer-Thumb Grip I, 
Elaxiiaua Pist Circ 
Baxiaus F i s t  Breadth 
Baximum fist Deprb 

Measureaent 

Clavicale-Acroaion Len 
Shoaides Breadth  
BiacramiaP , Breadth  
Shoulder-Elbow Lenqth  
Acromion-Radial@ Length 
Upper Ara Circumf  ~ r e n c e  - 
Dpper Ara Depth  
Elbow-Eland Leoqt h 
Radial e-Sty lios teaqt b 
Poreara Circumference 
Forearn Breadth 
grist Circumference 
Wrist Breadth 
8and Length 
Band Breadth , 

Ilinimua Band Clearance 
Thumb Crotch -Hid  Fins L 
Thumb Lenqth 
Thumb Diameter 
f ndex Fiager i e n q t  h 
Index Finqer Diameter 
akddle F i n g e r  L e n q t h  
!fiddle Finger  Diameter 
a i d  Pinqer-Thanb Grip 5 
Maxiniaa Pi* Circ 
B a r i ~ u s  Pist Breadth 
8arianm Fist Depth 

D e s c r i p t i v e  Statistics 

to 14.5 Pears) 

Cescript i v e  Statistics 
Bin 

14.2 
33.3 
30.9 
2 8 - 6  
24.3 
38-0 
5.5 

37.4 
19.4 
17.8 

5.6  
12.2 
3.Q 

1Q.6 
6 6 

5a. 'I 
9.5 
4.8 

75.8 
6.0 
17.9 
6.3 

14.9 
5.8 

20.9  
6.8 
6 0 0 



SHOULDER DPPEB LI3 3, APT! BBBD 3EBSDREl3ZNTS 
{Bales and Fenales - Bges t Q , 5  to 15.5 Pearsf 

Clavicale-Bcronion Lea 
Shonlder Breadth  
Biacroaial Breadth 
Shoulder-Elbow Lenq t h  
Acroaion-Radiale Leaq t h  
Upper Bra C i r c u a f e r e n c e  
Upper Arm Depth 
El bow-Band tenqt h 
Radiale-St y l i o n  Lenqtb 
Forear? C i r c u a f  erence 
For eara Breadth 
g r i s t  C i ~ c u a f  ccence 
P r i s t  Breadth 
Rand Lencith 
Hand Breadth 
l9iainus Hand Clearancs 
Tktuab Crotch-J id  F i n q  5 
Thaab Lenqth 
Thuab Diasietaf 
Intiex Pinqer L e n g t h  
Index Pinqer Diameter 
Eiddle Pinqer Leaqt b 
H i d u e  finger Diaaeter 
Bid Finger-Tbmb G r i p  L 
Baxiaa8 Pist C i r c  
AiaxfHua Pist Breadth 
Haxinua Fist Depth 

Eescrf ptive Statis tics 
Bean sod. Bin 5th 50th 95th 3ar 

SHOULDER, UPPE3 LIHS, h5D BaND REBSOREEE!lTS 
(Hales aod Fasales - Bqes 15.5 to 30,s Years) 

Beasnrement Descr ip t ive  Stat is t ics  
N Mean sod. Sin  5th SOth 

Clavicale-AcroaionLen 63  78.2 3.5 14.9 36.1 18.2 
Shoaldet Breadth  198 41.8 3 . 3  34.7 36.4 01.0 
Biacroaial Breadth 63 36.8 2.6 32.0 32.7 35.3 
SBaoidcr-Elboii Length t47 35.1 2.3 2 9 - 8  37 .? 35.2 
Acroaion-Badide Lenqth 63 31.4 2.4 2 7 - 2  28.0 31.1 
Upper Afa Circumference 198 26.2 3.C 20.0 21.1 25.7 
U p p e r  A m  Depth 78 7 . 3  1.3 .O-8 6.0 '3.8 
Elbow-Band X e n q t h  198 45.0 3 .2  39.1 UO.0 45.0 
B a d i a l e - S t y l i o a  Lenqth 63 24.9 2 . 2  2 0 - 5  20.9 25.2 
Parearm C i r c a ~ f e r e n c e  198 2 Y  .6 2.5 2C.1 20.9 24.1 
Pcrearm B ~ e a d t i  78  3 . 8  C . 9  5.9 6,3 7.7 
Bsist Circuoference 79 26.0 1 .4  12.5 13.3 15,0 
P r i s t  Breadth 77 4 . 1  C . 6  3.0 3 . 3  4.0 
Bana Lenqtb 197 18.0 1.3 15.1 15.0 17.9 
Band Breadth 197 8 .2  0.8 6.6 6.9 8.1 
4inirum Hand Clearazce 56 57.9 5.9 5 .  57.7 66.3 
T h u ~ b  Crotch-?lid Ping L 55 22.7 1.3 8 - 7  10.5 12.6 
Thumb t e n q t h  56 6.U 0 . 5  5.1 5.5 6.4 
Thumb Diameter 55  19.4 1.7 15-8 16.5 19.0 
Hndex Ffnqer Length 56 7.1 0.5 5.7 6.3 7.3 
Eader P i n q e r  D i a m e r e r  56 15.0 1 . 2  12,7 32.7 3Q.6 
Middle Pinges L c n q t b  56  7.3 C.5 5.5 6.9 3.8 
niadle , f i n q e f  Diaseter 56 15.3 1.3 72.7 12.7 7Q.8 
Bid Pinqer-Than@ Grip i 56 1 . 1  2 .7  6.3 8.3 7C.f 
Eaximum Fist Circ 50 26.6 2 . 5  23.8 22.0 26.7 
&axia'nla Fist Bteadt h 55 8.9  1 .1  6.U 7.1 8.7 
Uaximua F i s t  Depth 56 ?,9 0 . 5  6.2 6.6 3*8  



SHOULDER, m ~ 3 2  LIE a, a m  wam aeksomaems 
{Sales  and Fenales - ages 16.5  to 77.5 Years] 

Bed sure sent  

Ciavicale-Acroaion Sen 
Shoulder Breadth 
Biacroaial  S t e a d t h  
Shoulder-Elbow Leoqth 
Acromion-Ra diale Lenqth 
Upper arm Circugf erence 
Uppez h r n  Depth 
Elbow-Hand Lenqth 
Radiale-Stylion Lenqth  
f arearm Circuoferaace 
F cream Breadth 
grist Circuaference 
wrist Breadth 
Band Length  
Haat3 B r e a d t h  
ainiaom Band Clearance 
Thumb C r o t c h - f i d  Piaq L 
Thuab Lenqth 
Thuab ~ i a m e t e r  
Index P i n q e r  Lcaqth 
In5ex Pinqer Diaaeter 
B i d d l e  Pinqer Lenqth 
Riddle Pinqer Diameter 
R i d  Pioqet-Thaab Gfip L 
Waxia~m fist C ~ L C  
Bariautn Pist Breadth  
Baxiaun P i s t  D e ~ t b  

Oescriptive S t a t i s t i c s  

SHOULDBR* UPPER LIES,  AND BAPD JZBSURESEgTS 
(Eales and Peaales - Ages f 7.5 to 19-0  Years) 

Clauicale-Acromion Len 
Shoulder  B r e a d t h  
Siacraaial Breadth 
~hoaft3nr;El bow Lenq t h  
Acromion-Radiale Lenqth 
Upper Ata Circuaference 
Upper Bra D e p t h  
Ehbom-Band Leoqth 
Radiale-Sty l ion Lenq tS  
i? orearm Circuaference 
Forears aread t h 
Urist Circunference 
Urist Breadth 
Hand Zenqtb 
Band Breadth 
Ebiauzft Rand Cf earance 
Thaob Crotch-Hid Finq i 
Thuu~b Lenqth 
T h a ~ b  Diameter 
Index F i n g e r  Lenqth 
Index F i n q e r  Dianeter 
Ciddle Fizger L e n g t h  
Biddie F i n q e r  Diameter 
Hid Finqer-Thusb G r i p  L 
Baximum Pist Circ 
Harinua POst Breadth 
Barimaa Pist D e ~ t h  

Eescriptive Statistics 



Clavicale-.Bcr oa ion Len 
Shoulder Brcadta 
Biacroaial Bresdth 
Shoulder-Elbo~ L a g  th 
Actoaion-Badiale Length 
Gpper 9ra Circumference 
Upper Bzia D e p t h  
Elbow-Rand Lengtb 
Radiale-Stylius L e n g t h  
Porearia Circunference 
Fcreasa Breadth 
wrist Circnafe:snee 
Wrist Breadth  
Hand Length 
Hand Breadth 
!!linimua Wand Clearance 
Thumb Crotch -Hid  Flng L 
Thumb Length 
Thuaib Diameter 
Index Pinger Length 
Index P i n g e t  Diameter 
B idd le  Pingfr Lengtb 
Biddle Zinger Dialetek 
% i d  Finger-Thumb Grip L 
Baximnm Fist t i z c  
Harisem F i s t  B r e a d t h  
B a x i ~ u a  F i s t  Depth 

Eescript ive  Statistics 
5th 
5- 7 

2 2 * 5  
t 9 - 7  
15.6 
75.4 
13.9 
-3.7 
21.7 
1 1 , 9  
as. 2 
40 0 

30.0 
2.6 
9.3 
4. U 

38.2 
60 r( 
3.0 

13.1 
3. Q 
8.7 
3.5 
9. I 
4.4 

34.7 
4.9 
3. a 

SBOGLDB~, UPPZS ~ 3 ~ 2 ,  &PC EBSD SEBS~REKENTS 
(8aBes - Ages 3.5 to 4 - 5  S~ars) 

tIeasure~en+, C e s c r i p t i v e  S ta t i s t i c s  
E Bean sod, Eir 5th SGrh  

Clavicale-Acromios Len 42 2 3  - 2  0.8 9.8 9.9 1 1 , O  
Shoulder areadth 718 25.7 1.6 22.0 23.1 25.4 
Biacromial Bf eadt h 22.9 6.3 25.6 20,9 22.7 
Sh'oulder-Elbov Length 138 20.2 3 .2  q7.8 38.4 2C.3 
kcros ion-Bad ia l ezength  0 4  17.8 1.2 15.9 2 17.8 
U p p e r R r ~ C i r c u a f e r e n c e  118 6 3-24 93.Y 14.2 16.0 
Upper Bra D e p t h  2 5  5.0 0.8 3.4 3.6 4-9 
Elkow-Rand ieagth 118 26 .6  1.5 23.4 24.4 26.4 
I tadia le -Sty l ion  Length h 4  4 5  1.1 22.3 92.4 34.4 
Pofea~mtircui&erence 7 7 8  5 . 3  1.3  13,4 16.2 $6 .0  
Tcrearo B r e a d t h  35 U,9 0.5 3 . 8  4.0 4-3 
wrist Circuafezence 27 f1.6 0.9 10.1 20-2 f f . 4  
Yrist Breadth 36 3.0 0 . 3  2 . 5  2 - 5  2.9 
Band Zengtfr  718 I l . 4  0.7 9.7 1 0 . 3  17.3 
Band Breadth 118 5.4 0 - 3  ti,7 4.9 5.4 
Mininun Band Clearance 36 45.9 2.9 39.1 39.4 44.5 
Thusb  crotch-Ri8 F l o g  L 3 2  8.C 0 - 5  6 .5  6.7 8 - 0  
Thunb Length 37 3.9 0.U 3 , f  3.a 3 . 8  
Thumb Diaoeter 36 13.3 0.7 7 8 . 1  3 . 7  12.9 
Index Finger Lecgth 27 4.4 0.3 3 - 7  3.9 4 . 3  
I n d e x  Pinget Diarnetes 36 3 C . S  0-6 8 .7  9.C 9-3 
Biddfe Finger Length  37 4.8 0.3 4.3 4.3 0.7 
Eiddfe Finger 3iameter 37 10.5 0.7 4-1 9.2 f0 ,1  
Bid Finger-Thazb Grip L 32 6.1 7 .  1 3.9 U.0 6 , 2  
Saximua P i s t  Circ 37 f7,3 3 . 3  13.6 tU.5 17,3 
Eaxiauat Fist Ereadth 37 6.1 0.7 5.0 5.1 5 . 9  
Baxiara  Fist Depth 37 4.8 0 , 5  3.8 3.9 a.8  



Clavicale-  Acroa ion Len 
Shoulder Breadth 
Biacromial Bresdth 
Shoulder-Elbow Length 
Bcronion-Radiale Length 
Upper Ara tircamf esence 
Wppes A r m  Depth 
ElCou-Hand Length 
Radiale-Stylion Leagth 
Foream Circus t f  erence 
Pczear~ azeadt h 
U r i s k  Circuaference 
Grist Breadth 
Hand Length  
iiand Bzeadth 
Miaiaum iiand Clearance 
TBoab Crotch-a id  Fing 5 
Thuab Leagth 
Thuab Piaaeter 
Xndex Pinger Leogth 
Index Finger Dianeter 
Z i d t U e  Finger Length 
E i d d f e  f i n g e r  Diameter 
Bid Finger-Tbun3 G r i p  L 
E a x i ~ m  P i s t  Cf fc 
Eaxiciam Fist Breadth 
Raxi@na F i s t  D e p t h  

Eescrigtive S t a t i s t i c s  
Hean s.d. Ein 5th 56th 95th Hau 

Cfaqicahe-Bcromian Len 
Shoulder  Breast h 
Biaeroaial Breadth 
Shoulder-Zlbou l e n g t h  
Bcroaion-SadiaLe Length 

ence D pper Azn Circa mEen 
U p p e r  Arm Depth 
3fbou-Hand l e o g t b  
Radiala-Sty l ion  Length  
Ptreara Circuafezence 
Pcreara Breadth 
Wrist Circumference 
kist Breadth 
tfaard Length 
Band Breadth 
Bininna Band clearance 
ThusB Cro tch-Rid  F i n y  L 
Thuab L e n g t h  
Thumb Diamter 
Index Pirger  L e n g t h  
Zadex Finget Diameter 
Sidd le  f i n g e r  Length  
BiddEe F i n g e r  Diaaeter 
B i d  P i o g e t - T h u a b  G r i p  L 
aaximum P i s t  Circ 
~ a x i m u a  fist Breadth 
aaxinun Pist 9 e ~ t b  



SBOULDE39 D P P 3 3  LISB, BSC BHED EZHSOBEYEBTS 
(Ba les  - Ages 6.5 to 7.5 Years) 

Eeasnre sent 

Clavicale-Acroaio~ L e n  
ShoaZder Breadth 
3iacromLaP Sreadt  k 
ShoaZber-Zlbou Length 
Bcronion-Badiale Length 
Upper A ~ B  Circuaferenc~ 
Upper 8za Depth 
ELkou-Band L e n ~ t b  
Badiale-Stylion Length 
Porearm Circueference 
Pcreara Breadtb 
grist Circamf erence 
wrist Breadth 
Band L e n g t h  
Haad Breadth 
Einkmuts H a ~ d  Clearance 
Thumb Crotch-Mid Ping L 
Thumb Leagth 
Thumb Diaaeler 
Index Finger L e n g t h  
I ndex  Pinger Diameter 
Eiiddfe Fingat Length 
niddle Finger Diameter 
Eid Finger-Thuab Grip L 
Baxisiua Fist Circ 
aaxiaun Fist Bzeadth 
Baxiana Pis% Dspth 

Gescriptive S t a t i s t i c s  
Beza s.d. ?lik 5th 50th 9 5 t h  %ax 

tlaoicale-Acroaion Len 
ShouUer 3reaath 
Biacromiai Ereadtb  
~6ouider-~lbow Lengtn 
Bcro~ion-RadiaPe L e n g t h  
Upper Br m Circumf et ence 
Upper Arm Depth 
Ef tom-Band L e n g t h  
B a d i a l e - S t y l i c 2  Secgth 
Forearm Circufafersnce 
Pcrearm Breadth 
Wzist Circu~ference 
arist B r e a d t h  
Band Length 
Iiaad Breadth 
Einiaaa Hand Clearance 
Thumb Crotch-Yia  F i n g  L 
Thusib Length 
Thaab Diaseter 
Index Finger Length 
lndex  Pisgex Diaiseter 
Kiddle finger Leagtb  
Eid8le finger Diaaieter 
B i d  Finqes-Thunb Grip L 
Barinam Fist Cisc 
Eaxiiituaa Fist areadth 
Haxzaus P a s t  Depth  

E e s c r i p t i v e  S t a t i s t i c s  



CLavicale-Bcsow i o n  Len 
Shoulder  BreadcH 
aiacroaial Bre2dt h 
Shoulder-Eibov  Lezgth 
Acro~fon-Padiais  3e3g t h  
Dp?er AKn C i r c u  ?f srence 
Upper Arm D e p t h  
Elkou-Band Lf ngth 
S a d i a l e - S t y l i a n  Leiigth 
Poreazm C i r c u a f  o~ence 
Pcrearm Breadtb  
fr i s t  C i r c u ~ f e r e c c e  
Usist B r e a d t h  
Band Length 
Band Breadth 
Hinimum Band C:earance 
Thamb Crotch-Ezd Ping 5 
Thumb L e n g t b  
Thumb Diameter 
Index Pinger L e c y t h  
Index Finger Diameter  
8 i d d f e  Zinge r  S e n g t  b 
E i d d l e  Finger 3iameter 
Kid Firger-Thuath Grip L 
Eaximum F i s t  C i r c  
Haximuie ?ist Breadth  
Yaxiaus F i s t  Depth 

fescr iptLve S t a t i s t i c s  
Hean s.d,  gin 5th 50th 
4 4 . 3  0-9 1206 32.9 14.3 
32.2 2 - C  28.3 28.9 3 2 - 1  
29.4 1 .4  2 6 - 5  2 6 . 8  29.4 
27 .8  1.5  2U.O 25.3 2 7 - 6  
25.2 1 . 5  2 3 - 0  23.0 24.9 
19.5 2.2 10.2 16.5 19.2 

5.9 0.8 4.6 4.6 5 .8  
35.6  5.G 3C.6 32.3 3542 
2 G * G  3.5  17 .5  17.5 1 9 * 7  
19.2 1 - 5  16.2 7 6 . 9  39.1 
5.9 C-6 4.9 5.0 5.8 

13.7  1.1 30.5 33.5 13.1 
3.4 C-3 2.7 2.9 3-2 

19.5 0.9 12.5 13.0 34.3 
6 . 7  0.4 

Bea sure neat 

Clavica le -Acrus ion Len 
Shoulder  Breadth 
Biacroaial B r e a d t h  
Shanldef-23. bow Lezgtb 
~ c r o a i o a - g a d i a l e  Length 
Upper Brm Circumierence 
Upper A r m  Depth 
Sikou-Rand Length 
Radiaie-Stylicl Length 
Forears Circuafersnce 
Forearm Br  ad t h 
Brist C i r c u m f  ereace 
Wrist 3raadth 
Hand L e n g t h  
Band Breadth 
Bbniaua Band clearance 
Thurab Cro tch-? i id  fing I. 
Thusb L e n g t h  
Thumb Diameter 
Xndex F i n g e r  5engch 
Index Finger  C i z ~ e t e r  
Biddf e Picger Sengtk 
Middle F i n g e r  D i a a e  ter 
a i d  finger-Zbaat Grip L 
Maximum P i s t  ZLrc 
#axinurn F i s t  B r e s d t h  
Eaxiaum F i s t  S e p h  

fescrf ptive S t a t i s t i c s  
fleau sod. R i n  5th S C t h  
3a.9 3.Q 3 3 7 a . 7  
33.5 2 . 5  28.3 2 9 . 8  32 .a  
36.3 1.5 27 .5  27.5 33.a 
28.7 1.6 25.1 26.2 2 3 - 5  
25 .2  f . 9  2 2 . 5  23.0 26.5 
23.4 2.8  t 5 . 8  16-7 79.3 

6.4 7.1 4.5 U.7 6.3 
35.8 2 . 1  32.2 33 .1  3 5 . 7  
2P.7 7.1 15.2 33.2 20.7 
19.8 1.7 76.7 17.5 19,4 
6.3 C . 7  5 . 0  5 ,  t 6 - 2  

13.5 1-2 17.7 17.8 7 3 4 3  
3.4 C.3 2*9 2.9 3 . 3  

5 .  C.9 7 2 . 9  13.6 1Y.9 
7.C 3,4 6.1  6.3 6,9 

56.3 3.1 50.8 50 .8  55.1 
1G.8 C18 5 .2  3.3 q9.9 

5 . 3  0.5 4,s 9.4 5 . 2  
7&,2 1.0 13.5 7 3 . 3  15.7  
5.9 0 .5  5.0 5.1 5.8 

72.8 0.8 72.1 I t . ?  12.4 
0 3  C . 5  5 - 6  5.7 6.4 

13.1 G.9 11.1 31.2 12.5 
b - 2  l . C  6-3 5.3 8.3 

21.4 1.3 19.4 19.8 2t.7 
7.Q 0,5 6.4 6.5  7.3 
6.7 0.4 5 .7  5.9 6.6 



SHOIJLDEBI BPPSI L f E I I  AMC RABD !lZhSUEEEE8TS 
(Males - Bges 75-5 to 17.5 Sears] 

C l a v i c a l e - B c r o ~ i o c  Lea 
Shoulder B r e a d t h  
Biacronial  Breadth 
Shoulder-Elbow Length 
Bcrcaion-Radiale L e n q t b  
Uppez Bra Circainference 
Upper AZ@ Deptn  
Elkou-Mand Length 
B a d i a S e - S t y l i c n  Length 
f areara Circunf erence 
Fcrearm B r e a d t h  
U ~ i s t  Circumference 
Urist Bf eadth 
Rand Length 
Band Breadth 
Miaiaua Wand Clearance 
Thumb Crotch-?l id  fiag L 
Tbumb Length 
Thazb Diaaeter 
l n d e x  F i n g e r  Len gt b 
I n d e x  F i n g e r  Diameter 
B i d d l e  F i n g ~ r  Leagt h 
Middle  F i n g e r  Diameter 
B i d  Pinget-Thumb G r i p  L 
Maxiearn Tist Circ 
Haximm Fist Breadth 
Mariaus F i s t  D s p t  h 

Gescriptive S t a t i s t i c s  

SH00LD3RI BPPf3 T I t i E ,  A M C  Z9ND ?5EBSBEEME$TS 
-<Males - Ages 1 1,s to 12-5 Years) 

Clavicale-Aczoaion Len 
Shoulder B r e a i i t h  
Biacromial Breadth 

- s h o u l d e r - ~ l b o v  Length 
Acromion-Ra diale. L e n g t  ti 
Upper ALE Cifc~mfe~e3ce 
Ugpcr Arm D e p t h  
Elbow-Hand l e n g t k  
B a d i a l e - S t y l i a n  L e n g t h  
Forearm Circuaference 
Pcrezrm Br eadt b 
Yrist Circnmfsrezce 
iirist Bteadth 
Band L e n g t h  
Hand Breadth 
I!finiaum Haad Clea rance  
T h a ~ b  Crotch-?!id Fizg L 
Thumb Length 
Phum b Dia ae te r 
Iadex F i n g e r  L s o g t h  
lndex f i n g e r  Diameter 
aiddfe Finger  iengt h 
Middle Finger Diameter 
Bid F i n g e r - T h m b  Grip L 
Baxiaus P i s t  C i f c  

'Baxileur~ Fist %read%& 
Eaxasu~  Fist D e p t h  

Cescziptive S t a t i s t i c s  
Max 

? 8 * 7  
4 2 - 1  
35 .5  
36 .5  
34.2 
32.3 

3.6 
47.0 
27.5 
27,C 
3.1 

1 7 - 2  
U *  ir 
23.0 

5 . 0  
73,o 
1-3-4 
6, f 

27 .  ir 
7.5 

15,s 
7 . 3  
35.8 
3 2 - 8  
2 5 . 9  

9,r; 
a, s 



SBOULDEB, DPPZB Lf 92, hJD MEKD EEASUOESEBTS 
[Males - Ages 12.5 to 13-5 Yeazs) 

CPavicaie-Acyonion Leo 
Shoulder  Breadth  
Biacroaiaf B r e a d t h  
Shoulder-Elbov l eng th  
Bcroaion-RadiaL~ Length 
Opper Arm Circumfezence 
g p p e r  Bra Depth 
Elbow-Hacd length 
Radiaie-Styl ica  L e n g t h  
Fareare C i r c u n f  crence 
P c r e a r ~  'Breadth 
Skist Circuaference 
grist  Breadth 
Band L e n g t h  
Band Brsaath 
Bininurn Rand CLearazce 
Thuab Crotch-Kid Fing L 
Zhanb Length 
Thstab Diametsr 
Index Finger Length 
Xndex Finger Diameter 
g i d d l e  Z i n g e r  E e p g t h  
E i d d l e  F i n g e r  Dismeter 
Mid linger-Thomb Grip L 
Eaxiaum F i s t  C i t c  
Haxiaum Fist azeadzh 
B a x i m o ~  fist Depth 

E e s c t i p t i v e  S ta t i s t i c s  
Meaa sod. Ein 5th 53th 
16.4 73.5 14.0 16.3 
36.9 2.7 37.8 33.C 36.4 
33.7 2.4 28.9 29.9 33.3 
32-Y 2.C 28.3 29 .0  32,1 
29.8 1.9 24.3 26.6 29.6 
23.7 2 . 8  18.1 79.3  2 2 - 8  
7.0 7.3 4.7 5 * 6  5.8 

4 1 o 7  2.7 35-9 37;5 41.3 
23.5 3.9 7S .8  20.5 23.Y 
22.3 2.0 78.3 19.5 22.7 

7.C Q.8 5.3 5*7 6.9 
14.7 1.2 12.3 32.7 14.4 
3.7 0.3 3.0 3.1 347  
16.4 1.1 74.5 35.1 16.7 
7.8 0.5 6 . 8  7 .0  7.6 

67 -8  Y o 7  5Y.1 54.4 60.5 
11-9 6 . 8  0 30.2 11.9 
6 - 0  C . 5  5.3 5 . 2  5 . 8  
18.0 1.2 15.8 1 5 + 9  17.5 
5.5 0.5 5.5 5.6 6.5 

1U.C  1.0 41.9 12.9 73.5 
7.3 0.5 6.2 0 .3  7.3 

1Y.2 9.0 77.9 12.4  13.7 
9.4 0.4 6.5 7 e Y  9.a 
2'4.6 1.8 27.2 21-4 29.6 

8.G C.8 S,? 6.9 8.2 
7.Q 0 . 5  6-3 6.6 7 . a  

S f i O U L D Z f  + 8PPE3 L I K E ,  860 5 4 8 9  ESASDEEdEfTS 
(Hales - Ages 7 3.5 to 1Q.5 Pears) 

xeasuremn t Cescriptive S t a t i s t i c s  
li Yean s,d. Sin 5th 50th 

C 2 a ~ i ~ a l e - A ~ r 0 ~ i 0 n L @ n  51 17,3 3.4 14.2 14.8 16.9 
Shauider areaatb 155 39-7 2 . 8  33.3 34.8 3 8 . 8  
Biacromial Breadth 5 7  34.9 2.2 37.1 3 7 . 4  3Q-7 
Shoulder -Eibpv  Zength 755 3 3 . 9  2.1 29.2 33.4 33 ,8  
Bcronion-Sadiaie Lengtb 51 30.7 2.9 2 6 - 8  27.2 3C.7 
Upper Bra CifcumZerence 155 24,6 2.6 18 .7  20.7 24.2 
Upper Bra Depth 48 ?*,ti 1.0 5.7 6.0 7 . 5  
Elbow-Baod L e n g t h  t 5 4  44.2 2.8 37.9 39.6 a 3 . 9  
W a d i a l e - S t y l i o a S e n g t b  51 24.8 2.1 27.4 21.8 2Q.4 
Pcrearn Cfrcuaference 155 23.7 2.8 ?S,3 20.7 2 3 . 5  
Bcrearm Breadth YI? 7.5 0.7 5.6 6.4 7 . a  
Yrist C i z c u m f  erence 49 15.7 1.2 12.2 73.8 95.5 
Yrist Breadth 48 4 . l  0 . Y  3,O 3.U 1 
Band Length  I f 3  17.8 1.2 1Y-3 f5*9 17.7 
Band Breadth 154 3.3 0.6 6.7 7.2 8 . 2  
BFniauui Bacd Clearance 54 65.5 5.5 54.1 55.a 6 3 - 5  
Thuiab Crotch-aid Ping L 53 32.3 7.1 9.5 10.2 12.2 
Tbunb Sength  54 6.2 0 . 6  5.1 5.2 5 . ?  
Thumb Diameter 54 f 8 , 8  1.5 3 5 - 8  76-3 78.4 
Index f i n g e r  Length 5 U  6.5 C.6 6-0 6,CI 6.7 
I n d e x  F i n g e r  Diameter 5 Y  14,s 1.2 11.9 12.6 d 0 . G  
Biddle F i n g e r  Length 5 4  3.6 0.7 6.6 6 - 6  7.G 
E i d d l e  Fizger D i a ~ e t e z  54  13.7 3.2 1.9 32.1 ? Q . Y  
Hid Finger-Thumb Grip L 53 9.a t .O 7.0 7.2 9.U 
Baxiaum Fist Circ 5 5  2 5 . 9  2,1 21.7 22.5 2 5 . 6  
naxiaurs fist preadth 55 3.8 1.0 6.9 7.3 8.6 
Barioun Fist Depth 55 7.7 0.7 6 e 5  6-6 7.6 



CZavictle-Atroaion Le3 
Shoulder areadtb 
Biacronial B r e s d t h  
Shoulder-ELbow Length 
Bcromion-Ra &ale L e z q t h  
Uppes Arn Circumference 
Bpper h r s  Depth 
EL bow-Hand ieagt h 
Radiale-Sty lion Lzngrb 
Forearn Circanference 
Pcxeara B r e a d t h  
wrist Circu~fereace 
Wrist Breadth 
Band Length 
Hand Breadth 
Einiiwa Band Clearance 
Thumb Crotch-Sid F i n g  1 
Thonb Length 
Thanb Diameter 
Znder f i n g e r  L e n g t h  
Index F i n g e r  D i a ~ e t e r  
E i d d l e  f i n g c r  Senyth 
B i d d i e  F i n g e r  D i m e  tes 
E i d  P i a g e r - T h o ~ b  G r i p  L 
Maxiaum Fist Circ 
aaxiaus  F i s t  Sreadth  
Raxiauin Fist Do5t h 

Cescriptive Stat isr ics  
Eean sado !!in 5th 5 f t h  9 5 t h  Yax 

T5.g 15.4 18.0 39.7 25.? 
3 4 - 8  3 5 - 8  4C.t 4 5 . 2  47.3 
33.2 33.2 36.4 3 9 . 3  GO,? 
3C.3 3 35.1 37.8 39.4 

Clavicsle-Acromion Len 
S h c u l d e s  B r e a d t i  
Biacrosial B r e a d t h  
ShouLdet-Elbow i e n g t h  
Acroaion-Eadialf i e q e h  
Gpper Arm Ckrcamference 
Upper arm D e p t h  
Elkow-Hand L e n g t h  
Badiaie-Styli33 Length 
Parearm Circu&ersnce 
Pcreara Breadth 
P s i s t  Circuitif erence 
Erist B ~ e a d r  h 
Hand Length 
Band Breadth 
Einiaum Band Cieazznce 
Thumb C r o t c h - a i d  P i n g  L 
TLu@b Length 
Thumb Diane te r  
Index F i n g e r  L m g t h  
f ndex Finger Diameter 
#iddLe F i n g e r  L e n g t h  
f i i d a e  Finger Diameter 
Bid Finger-Thumb G r i p  L 
&axinam Fist Circ 
B a x i a n ~  Fist Breadth 
B a x i m u ~  Pist Depth 

Cescr ip t ive  S t a t i s t i c s  



Bea sure aen  t 

Clavicale-Acromloc Lec 
Shouf der Breadth 
Biacro~ial Breadth 
Shoulder-Elbow Length 
Acromion-Badiafe Lenqtk 
Cpper 9ra Circumference 
Dgper Arm D e p t h  
El tow-Haad L e n g t h  
Badiale-St ylioa Lea yt h 
Porearm CiscnaEerszce 
Fcreara B f ~ a d r  h 
Wsist Circuafereuce 
Orist Breaath 
Band Lengkh 
Hand Breadth 
Miniaua Hand Cifarance 
Thumb Crotch-rid Ping L 
Thumb L e n g t h  
Thuab DiaQeter 
Index fiager L s n g t h  
I n d e x  P i n g e r  Dia~eter 

. E i d d f  e Fingez Lengt b 
Middle P i n g e r  3 iaas tes  
Bid  Finger-Thuab Grip L 
f!!axiaua F i s t  Circ 
Raxiaam Fist a z f a d t h  
Eaxiaus P b  t D e g t h  

Cescriptioe S t a t i s t i c s  

Clavicale-Acroaion Len 
ShoulBer Breadt b 
Biacroaial Breadth  
Shoulder-Elbow length  
Acro~ion-Badiale  Length 
Ppper Arn Cizcuaference 
Upper Bra Depth 
Elbow-Bahd Length 
P a d i a l e - S t y l i o n  Length  
?cream Cizcnaferenca 
Fcrears Breadth 
g r i s t  tifcumfereoce 
P r i s t  Breadth  
Band L e a y t h  
Band areadth 
t l in i~um Band Clearance 
TbusO Crotch-Zid Ping L 
Thumb Length 
Thuab Dianeter 
Index f i n g e r  Lezgth 
Index T i a y e r  Dianeter 
B i d d l e  Finger 5 c ~ g t h  
B i d d l e  P i n g e r  O l a m e t e z  
Eid Pioger-Thunb G r i p  L 
E a x i m u ~  Fist Circ 
?faximum Fist Breadth 
Baxiaum Fist Depth 

~ e s c r i ~ t i G e  S t a t i s t i c s  



SHOULDEB, 5PPE3 L T E E I  A Y E  9 A H D  YEBSORE2BITS 
(Females - Ages 2-0 to 3,5 Years) 

CPasicale- Bcroaio n Len 
S h o u i d e r  Breaath 
Biacroutial Breadth  
Shaulder-Elbow Leny th 
Bcroaian-Sadiale Leagth 
Upper A ~ B  Circumference 
U ~ p e r  A m  Depth 
EI Lou-Hand Lengt  b 
Radiale-Stylion Length 
Forearn Circumference 
Fcreara Breadth 
Wrist Circmfezence 
Wrist Breadth 
Hand l e n g t h  
Sans Breadth  
?liniaum Hand Clearaoce 
Thniab Crotch-3id Fing L 
Thuab Length 
Thumb Diaaeter 
Index Finger t e a g t h  
f ndex Pinger Diawter 
Biddle  Finger Length 
Giddle  Fing-er Diameter 
Bid Finger-Thumb Grip L 
Eaximnm Fist t i r c  
Maxianm PisP aroadth 
Eaximu~ Pist Depth 

Cescr ip t ive  S ta t i s t i c s  
Rean s.d. Ein 5th 50th 9 5 t h  !?ax 

SBOULDZB, 3PPE3 LIZ E, AND BBHD YEBSDBEEEBTS 
IFeaaBes - ages 3.5 to 4.5 Years) 

Clavicale-Bcroaion Len 
S h o u l d e r  Bresdt h 
Biacromiaf B r e s d t b  
S-houlder-Jlbow Length 
Bcroaioc-Sadiale Length 
IJpper Arm tircusference 
Uppez Brn Depth 
Eltom-Haad L e n g t h  
Badia le -Sty l ioa  S e c y t  h 
Parezra Circumfsrence 
Fcrearm B r e a d t h  
Y risk Circumference 
wrist Breadth  
Hand Length 
Hand Bseadth 
Einiaum Hand Gearance 
T b z ~ b  C r o t c h - E i d  F i n g  L 
Thumb Lengtb 
Thunb Diaaeter 
Index  S i a g e t  L e n g t h  
I n d e x  F i n g e r  Diamet t r  
E i d d l e  P i n g e r  Length 
Eiddle Finger Diaaeter 
Mid Finger-ThuaS Grip L 
?laxiinurn Pbt Circ 

-l3axiaum Fist Sreadt h 
faqiaua F i s t  D;pth 

Cescriptioe Statistics 
Eax 
73.9 
3 3 . 9  
250 5 
23.1 
23.2 
2C.9 

6 .5  
31 s 8 
'15e8 
? 3 , 2  
5 . 8  

1 3 - U  
3 * 9  

13.9 
5.3 

Sa .'1 
9.7 
4.5 

15,B 
5 - 3  

7 3 . 1  
5.7 

7 1.3 
7 .8  
19.3 
7.2 
5 * 5  



C l a v i c e l e -  Acroaion Len 
Shoulder Breadth 
Biacromial Ereadth 
Shoulder-Elbor L e n g t h  
Acromion-Ra 8iaie Length 
Dpper Ara lircuaference 
U ~ p e r  BTP Depth  
Elkou-Band Length 
Badiale-Styhicn L e n g t h  
Fokeara Circumference 
Fcreare Breadth 
gris t  Circuaference 
g r i s t  Breadth  
Band Length 
Xaad Breadth 
&ini&nn Band Clearance 
Thumb C r o t c h - % i d  F i n g  L 
Thumb Leagth 
Thuab Diaaeter 
fndex Fiager  Length 
Index F i n g e r  9 i a n e t e r  
B i d a l e  S i n g e r  t e n g t  b 
r i d d l e  Zinger Diameter 
&id finger-lhnnh Grip I 
Eaximuzi F i s t  Circ 

Cescriptive S t a t i s t i c s  
aean sod. E i x  5 t h  50th 
72.0 Get? 9 - 9  70 .3  13.8 
26.8 1 22.7 24.4 26-5 
2 3 . 8  2 7 . 9  22.2  2U.3 
21.7 1.2 18.5 3 9 . Y  2 8 e 8  
7'3.2 1.0 15.0 17.8 ? 9 s O  
f 5 . S  1.5 14.5 7 76.7 

5.0 t-f, 3.7 a - 0  5 .0  
28.3 1.5 24.7 26.7 28 .2  
35.8 1.1 13.9  14.7 75.5 
1605 1-1 f Y . 4  fY.9 15.3  
4.3 0*4 4.2 4.2 3.9 

17.7 C.3 30.0 10.3 71.0 
2.9 C.2 2,s 2.5 2.9 

12.3 0.7 10,3 10.7 23.9 
5.5 9.3 4.0 4.9 5.5 

a703  3.2 41.3 43-3 45-5 
5.1 0.7 7 6.8 8-0 
a , ?  c.4 3.U 3.5 u.9 
13-2 0.9 1 I 11.9 3 2 . 5  
4.6 9.4 a.0 tr-0 S.5 
19.4 0.7 9.3 3.1 9 . 9  
5 .0  0 . C  4.4 8.4 5 .0  

6 6.7 9.5 9.5 16, t 
6.9 b . 9  9.8 4.8 6. 4 

77.5 1.2 15.7 15.8 a7.2 
6 S e S  5.2 5 .2  5.9 
503 0 .5  Y * O  4.1 5.0 

Bea sarement 

Clavicale-Bcrunion Len 
Shoolder  Sreadt b 
Biacromial B r e a d t h  
Shaulder-Elbow Length 
Bcramion-fadiale Lezgth 

~ e n c e  Upper ArB  Circumfe- 
Upper Arn ~ e p t b  
EAhow-Hand iengtb 
Badiale-Styl ion Length 
Porearm C i r c a ~ f  exence 
Forearm Breadt  b 
Prist Circumference 
mist Breadth 
trand Leagtb  
Band Breadth 
ginimua Band Clearance 
Phuaib C r o t c h - M i d  P i n g  i 
Thusb  Leagth 
T b o ~ b  Diaaeter 
Endex Finger L e n g r h  
Index Finger Diameter 
Biddie Finger Sergth 
Hiddle Finger 3iaaete~ 
Eid finges-lbuab Grip L 
!laximum F i s t  Circ 
Maxinun P L s t  Breadth 
Baximum F i s t  Depth  

C e s c r i ~ t i ~ e  S t a t i s t i c s  
E rean sod. t ia  5th 50th 

3 3  12.5 C.7 86 .5  7 2 . 1  f2.Q 
108 27 .8  1.5 2a.5 25,3 27.7  



Measure Pen t  

Clavicale-Bcroaion Lei 
Shoulder Breadtb 
Biacro~iaf : Breadta 
Shouldet-Elbow Length  
Acromion-Badiale Length 
Upper Bra Circumference 
U ~ p e r  Ira Depth 
Elbow-Band Length 
Padia le -St  y f i o n  5sngth 
Parearm.Circamfetsnce 
Fcreazm ~ r k a d t h  
grist Circnnference 
Wrist 2readth 
Band 'Length 
Hand Breadth 
Hiniaoa Band Clearance 
Thumb Crotc6-3id ?iag L 
Thumb Length 
Thnab Dzamter 
Index Finger Length 
lndex Finger Di s ~ e t e r  
EiddLe ringer Length 
Kibdle P i n g e s  Diaaeter 
Bid Finger-Zhusb G r i p  L 
Baxiaua Fist Cizc 
B a x i r u ~  F i s t  Breadth 
Baxia~a Fist Depth 

Eescriptive Stat ist ics  
reao sod, Ein 5th 5 0 t h  95th ?4ax 

(Fmales - Ages 7.5 to 8.5 Yearsf 

tlavical+-Acronioa Len  
Shoulder Breadth 
Biacroaial Breadth  
~ h 6 k l d e r - f  lbou Length 
Bcronion-3adiaSe L e n g t h  
Dpper sr m Cir cnmf erence 
Upper Bra Depth 
Eltov-ifand L c s g t h  
Radia le -Sty l ion  Length  
Forearm Circuaference 
Fcrears Breadth 
Wrist Circumference 
Rxist Breadth  
Band Length 
Band Breadth 
Einiaoe 3and Clearaace 
Thusb Crotch-Bid Fing i 
Thumb Length 
Thumb Diaaeter 
Index F i n g e r  Length 
Index Fiager Diameter 
E i d d l e  Finger L e n g t h  
Midale Finger Diameter 
K i d  Finger-Thusb Grip L 
Eaxieun F i s t  Circ 
Eaxiaum F i s t  Breadth 
Baxiaua P i s t  Dzpth 

Eescriptive S t a t i s t i c s  
Eean sad, Gin 5th Seth  95th Max 



Claoicale-Ecromion Len 
Shoalder 3zeadth 
Biacroaial Bro~d th 
Shoulder-EZbou Length 
Acromioc-Radiale Length  
Upper Arn Circusference 
upper Bra Depth  
ZI Eow-Hand Leo g t h 
Radiale-Styl i02  L e n g t h  
Porearm C i r c u z f  erence 
PCreara B r e a d t h  
grist C i r c u a f  erence 
Yrist Breadth 
Band Length 
Band Breadth 
E i i n i a u ~  Hand Cf earzace 
Thumb Crotcb-? l id  P i n g  L 
Thumb Leagth 
Thnmb Dia@eter 
Zadex Pinger  L e n g t h  
I n d e x  F i n g e r  D i a m t e r  
E i d d l e  Finger L e o g t b  
E i d d l e  Picgef Diameter 
E i d  Finger-T6unb Ssip L 
fiaxiauta Fist C i r c  
Havinua P i s t  Breadth  
!!laxiam F i s t  D e p t h  

E e s c r i p t i v e  Stat is t ics  
Bean s.d. Ein 5th 50th 95th Xax 

SHOULDER, J P f E 3  LI22# BID HAND 8EBSOBEEEHTS 
(Feaales - Ages 3.5 t o  10.5 Years) 

Eea sure me% t 

Clavicale-Acromios Len 
Shoulder B r e a d t h  
Biacrosial Sxeadt h 
Shoulder-Efbou L e n g t h  
Bcromion-Padiale Length  
Upper Aria lircumferencs 
upper A r m  D e p t h  
Eltow-Eaad L e n g t h  
B a d i s l e - S t y l i o n  Length  
Pcrearm Circunfezence 
Pcrear~  Ereadt h 
i4rist C i r c u ~ f  ersnce 
Yrist Breadtk 
Barn& Lezqth 
Band Breadth 
S i n i a a ~  Band Clearance 
Thuab CroecS-xia Fing L 
Thumb Length 
Thuab Diaaeter 
Index ?Lager Lesgrh 
Index Finger  Diaaeter 
i4Fddfe f iager  Lengta 
J§idd2e Pinger Diane ter 
&id Finger-Thuab G r i p .  L 
flaxinurn F i s t  C i r c  
Y a x i a u ~  Fist B r e a d t h  
Haxiaua fist Dspth  

Cescsipt ive Statistics 
Ein 5th 50tb 95th Eax 

73.0  
28.6 
27.9 
26.1 
220 2 
17.3 
4. u 

3 3 a 4  
17.3 
13.0 
5.  t 

? I .  3 
2 -  6 

3 %  5 
5.9 
47.8 

8.9 
4.6 
73-8 

r i m  8 
91.7 

5.7 
Sf. 7 
6.4 

3 8 . 5  
6 * 2  
5.4 



Cfauicale-Bczo@ion Len 
Shoulder Breadth 
Biacramiaf B r e a d t h  
Shoulder-Elbow iength 
3czomion-Badiaie Length 
Gpper Ara Circusierencc 
U ~ p e r  A r m  Depth 
Elbow-Hand L e n g t h  
Radiale-Stylion Length 
Foreara Circunfsrsnce 
Pcreara Breadth  
frist Circumference 
wrist Breadth 
Hand Length  
Hand Breadth  
5iniaum Baad Clearance 
Thumb Crotch-%id  P i n g  L 
Thuab L e n g t h  
Thuab Diameter 
Index Finger  Length  
fader F inger  Dispeter 
Middle F i n g e r  Length 
E i d d l e  F i n g e r  Dia~e te f  
!!lid Finger-Thuab G r i p  K. 
Baxiaum F i s t  Circ 
!!laxk~um F i s t  Breadth 
!lariaurn fist Dopth 

Pears) 

D e s c r i p t i v e  S t a t i s t i c s  

Clavicale-Acrofaion Len 
Shouldex Breadth 
Biacromial Breadtn 
~hoaZder-Elbow Length 
Acronion-fadiaf s Length 

A ence Dpper A m  Circuafe- 
O ~ p e r  2ra Depth 
Elbow-Band i e n g t  h 
Padia l e -S ty l i on  Length 
Fareara Circumference 
Pcrearn i3readt h 
Wrist C i r c u ~ f  erence 
Vrist Breadth  
B a d  i s a g t h  
iiard Breadth  
f l inim~m 3and C3eera3ce 
Thuab Chotch-2 id  Fiag 2 
Thosb Length 
T h u ~ b  Diameter 
Xndex Finger L e n g t h  
f ndex Finger Diaseter 
middle F i n g e r  i eng th  
Eiddle finger Diaaeter 
3 i d  Finger-Thuab Grip L 
Maximum F i s t  C i s c  
raxirnum fist Breadth 
Eazisua fist Oepth 

Eescriptive S t a t i s t i c s  
Xean s.d. %in 5th 50th 9 5 t h  #ax 



Clavicale-Bcromion ;en 
Sbouliier B r e a d t h  
B i a c t o ~ i a l  B r e a d t h  
Shoulder-Elbow Length 
Bcro~ion-aadiale L e n g t h  
Upper Bra Circumf srence 
Opger 9ra  D e p t h  
El bow-sand Leajth 
Badiale-St y lion L e n g t b  
Forearn C i s c u n f  erence 
Fcreara Breadth 
g r i s t  Circumference  
Wrist Breadth 
Rana Length 
Band Breadth 
Binimun sand Cieazacce 
T h a ~ b  Crotch-Kid Fing L 
Thueb Lengtb 
Thumb Diaoeter 
Zndex F i n g e r  L e n g t h  
Index Finger  Diaoeter  
B i d d l  e Finger  L e n g t h  
fliadle finger Dianeter 
Eid f i n g e r - T h u a b  Grip L 
naxisum P i s t  Cisc 
Baxiaum Hist Breadth 
I5arimna F i s t  D e p t h  

Cescr ipt ive  S t a t f  s t i c s  
Yean sod. Bin  5th 50th 95th Eax 

SH30iDE8, VPPES L I K E ,  3YD 6 B I D  BEBSUBEZENTS 
(PeaaLes -- Ages 13.5 to 14.5 fears) 

Clavicale-Acro~aian Len 
Shoulder Sreadt h 
Biacroaiaf Breadth 
Shoukder-Elbow Lenqtit  
Bcromion-Radial€ L e a g t h  
Upper arm Circuaference 
Usper arm Depth 
E l b ~ w - B a n d  Length 
R a d i a f e - S t y l i o n  Length  
Forearm C i r c u ~ f  erence 
Porearm B r e s d t h  
Wrist Circunfe tence  
Qrisr areadth 
Band L e n g t h  
Hand Breaath  
S i n i a u ~  Band Clearance 
Tbunb Cxotch-Xid F i n y  L 
Thuab Lengtb 
T b w b  Diaaetez 
Index  Fingez i e a g t h  
I n d e x  Finger Diameter 
Biddf e finger L e n g t h  
Hiddfe Pi;ger 3iameter 
Mid Finger-TbuaS Grip L 
2azimum Fist C i r c  
E a x i ~ u a  Pi-st 3readt h 
Eaximaa F i s t  D e ~ t h  

Cescriptire S t a t i s t i c s  
Hea@ s,&. Ein 5th 92th 95th T a x  



Clavicale-Bcramion Len 
Shoulder Breadth 
Biacroaial SresdtB 
shonldcr-Elbow L e n g t h  
Acroiaion-8adfa3.e Length 
Upper A r m  Circunferenc~ 
Upper A r m  D e p t h  
EL %ow-Band Leagt h 
Radiale-Stylion L e n g t h  
Porearm Circumf efenca 
Pcream Br eade h 
Wrist Circuaference 
Orist Breadth 
8and Length  
Band Breadth 
Hiniianm Haad Clearance 
Thumb Crotch-!¶id Ping L 
Ihuisb Length 
Thuab Diameter 
Zndex Finger  L e z g t  h 
Index Finger Diameter 
!!fiddle finger Length 
Hiddle Finger Dianeter 
Hid Finger-Thuab Gris L 
Earimun F i s t  f i rc  
Harimurn F i s t  Esead t b  
B a x i a o ~  Pist Depth 

Years) 

Eescliptive S t a t i s t i c s  
Bean sod. ??in 5th 50th 95th Hax 

19.8 
37.4 
43.5 
39.8 
30.3 
3U. 4 

9.7 
u9.B 
27.1 
28.2 

8.7  
17.2 

4.r) 
13.7 
a. c; 

5 3 . 9  
33.4 

?*  9 
13.8 
7- 6 

as. o 
8 . 5  

33. a 
12.8 
2 8 * 7  

3 * 3  
5 . 5  

CLavicale-Bcroaion Len 
Shonlder Breadt  b 
Bi@croaial Breadth  
~ X o u l d e r - 3 ~ b a u  Senyti 
Bcroaion-Eadiale Length  
Upper Arm CircuaEezexe 
Upper Bra Depth 
Zlkow-Haad Lenjt h 
B a d i a l e - S t y f i o z  Sengtb 
Farearm Circu~fereace 
Pcreara B r e a d t h  
Srist Circnmf erence 
wrist 3teadth  
Band Length 
Band Breadth 
3inimcm Band CLearance 
Thuab C r o t c h - % i d  Fin? 2 
Thuab Length 
Thunb Diameter 
1 nder Finger  L e n g t h  
Index Pinge r Di aeeter  
Eiddfe Finger Lengtf  
Eidd2e Finger 3iame ter  
Mid Finger-Thuab Grip L 
Baximoa fist Ci,rc 
%axisurn Pist Breadth 
Haximum P i s t  Dspth 

Eescriptive S t a t i s t i c s  
fiean s o d .  Ein 5th 5 6 t h  95th %ax 







TORSO, PELVIS, LEG, 



Saprasternale Height 
t bast S e i q  ht at Arilla 
Chest C i r c u  sf erence 
Chest Breadth at BxilHa 
aai st a e i q h  t 
Waist Circumference 
Uaist Breadth 
Hat ur a1 Waist Circ 
Iliofristale Eeight 
Bip Eeiqht a t  a n t t o c k s  
B i p  Circua ference 
B i p  Brdth a t  Trochanter 
f l iospinale  Beiqht 
B i s p i ~ o e s  Breadth 
Gf ateaf Puf row Beiqht 
T t o c h a n t e r i c  B e i q h t  
Upper Thiqb Circua 
Upp$z Thigh Depth 
T x b ~ a l e  B e i q h t  
C a l f  Circuo Aeiqht 
Calf Circunf erence 
Calf Depth 
A n k l e  Cizcnafezeoco 
A a k i e  Breadth 
Spbyrion Beiqht 
Foot Length 
m o t  Breadth 

@ales  and F e ~ a l e s  - ~ges-3.5 to 4.5 Pears) 

Suprasternale Height 
Chest B e i q k t  at Axilfa 
C h e s t  Circnaference 
Chest Breadth at AxiLla 
Waist Z e i q h t  
Paist Circuaif erence 
waist Breaath 
Aat a r a l  gaist C i r c  
1 l iocris iaie  Beight  
B i p  Beight at Bu%tocks 
B i p  Circuaf erence 
Bip Br.dth at Trcchantez 
Zl iasp ina le  geiqbt 
B i s p i n o u s  3readth 
GluteaL Purrom Beiqht 
f2rochanteric Ifeight 
upper Tbiqh  Circua 
Ppper Thiqh Depth 
F i b a a l e  Beicjht 
C a l f  Circnm Height 
calf Circuaferccce 
Calf Depth 
Ankle  Circa~ference 
Ankle Breadth  
Spbyrioa  B e i q h t  
P o e t  Lenqkh 
Foot Breadth 

D e s c r i p t i v e  Statistics 
Wean s.6. 
78.4 tl.0 
72.G 3.9 
52.7 2.7 
16.7 1 - 1  
55.U 3.2 
4943 2.9 
17.0 3 4 t  
48.4 2 . 8  
55-2 3.7 
46.2 3.2 
53 .5  3.5 
18.7 '1,9 
52 .5  3.5 
3u.9 4.2 
47-7 3-1 
45.9 3.0 
30.9 2.5 
9.2 10'9 
24.0 3-9 
18.6 '8.9 
21.2 3-5 

6.5 0.5 
14.9  0.9 
4.2 0.3 
4.0 0.7 

76.1 1.0 
6.5  0.4 



ta 5.5 Years) 

Suprasternale Yeight 
Chest  $eight at BxiPla 
C h e s t  C i r c u s f  erence 
chest Breadth at Axi lZa 
Uaist Heiqht 
%aist Circnziference 
Bakst Breadth 
Iatsral Raist Circ 
XliocristaLe Beiqht 
R i p  Eieiqht at 3 attacks 
B i p  Circaaference 
B i p  Bfdth at Trochanlef 
X2iospinale Beiqht 
Bispinoas Breadth 
E l u t e a x  furrow B e i q h t  
Tzochan%eric Beight 
Opper Thigh tircnm 
Upper Thigh Depth 
TibiaLe B e i q b t  
Calf Circus Beiqbt 
C a l f  C i r c u  adercnce 
Calf Depth 
bokle Circu~fereace 
B o k l e  Breadth 
Spbyrion Height 
Foot; Zezaqth 
P c o t  Breadth 

Descr ip t ive  Stat ist ics 
5th 50th 95th Bar Sean s.6, 

84.3 3.9 
78.2 4.5 
55.0 3 - 0  
17.3 1.0 
60.6 3.5 
51.1 3.6 
77.8 1.2 
50.9 2.8 
61.4 3.2 
50.5 3.2 
56.1 3.5 
19.6 1.0 
57.3 3.2 
15.7 8.3 
46.1 3 .0  
5 1 e 6  3.0 
32.5 2-9 

9 - 6  7 . 1  
26.Q 1.8 
20.2 2.0 
22.1 1 - 5  

5 . 8  0.4 
15.5 0-9 
403 0.3 
4.4 0.8 

13.0 0 ,9  
6.8 0.6  

to 6.5 Years) 

D e s c r i p t i v e  Statistics 

Snprasternale Se iqht  
C b e s t  Beiqht a t  a x i l l a  
C h e s t  Circaaferencs 
Chest Bteadth at BxiPfa 
V a i  st Heiqh t 
Yaist Circoafere~ce 
Vaist Breztdt h 
Hatnral Yaist C i r c  
XPiocristale m i g h t  
H i p  BeSpbt at Bnttocks 
E i p  circuafercace 
H i p  Brdth at Tzochaater 
Xiiospinale Heiqkt 
Bispinovs Breadth 
Gluteal Fnrfav  BeEqht 
Trochanter ic  Be iqht  
Dpper T b i q h  Circan 
Upper Tbiqh Depth 
T i b i a r e  Beiqht 
C a l f  Circaa B e i q b t  
C a f f  Ciscuaference 
Calf Depth 
Ankle circumference 
Ankle %,xeadth 
Sphyriot  Hef qht 
Foot L e n q t h  
foot Breadth 

Bean s.d. 
90.6 6-3 
83.8 4.6 
57.3 3-a 
17.9 1-4 
65.2 3.8 
52.0 3-7 
18.3 7.6 
51.5 3.5 
66.4 3.4 
54.8 30% 
58-3 4.Q 
20.2 I . ?  
62.2 3 -5  
16.2 1.3 
50.7 3.1 
56.3 3.3 
34.0 3 -1  
16-2 1.4 
23.9 3.9 
2 t e 9  2.3 
23.0 1.6 

7.1 0 . 6  
36.0 1 . 5  
4.6 6.3 
4.7 6.8 
17.5 1.1 
7.3 0 - 5  



TOR SO 8 PELVIS, LOYES LIES, A3D FOOT EEBSgAEBEBTS 
(Bales  and Peaales - Ages 6 - 5  to 7.5 Bears) 

Eeasuremen t 

Suprasternale Seigh t 
C h e s t  He ight  at Brilla 
Chest Circuafereace 
Chest Breadth at Bxilla 
hist  H e i q h t  
Waist Ciscnuiference 
Vaist Breadth  
Natural B a h t  Cizc 
Hliocr is ta le  Be iqht 
B i p  Beiqht at Sut tocks  
B i p  Ci2cnaference 
Hip Brdth at Trochanter 
f Liospiaaf e i i e iqht  
Bis pinaas B r e a d t h  
G l u t e a l  Far ror Beiqht 
Trochanteric Beight 
U p p e t  Thiqh Circus 
Upper Thfqh Depth 
T i b i a l e  Height  
Caf f Circum Heiqht 
C a l f  Circnafercace 
Calf Depth 
Ankle Circuaference 
Bnkle B r e a d t h  
Sphyrion H e i q h t  
Pcrok Lenpt h 
~ o o t  Breadth 

D e s c r i p t i v e  S t a t i s t i c s  
rean s.d. B i n  5th 50th 95th Bar 

Sapcasternale Height 
C h e s t  8 e i g h t  a t  B x i l f a  
Chest  Cizcumf ereace 
f kkst Breadth 3 t B z i l l a  
V a s t  B e i q b t  
Baist Circanference 
Vaist Breadth 
Hatural Zlaist Cfrc 
Xlioctistale 8eight 
Bip B e i q h t  at S u t t u c k s  
B i p  Circnaf ereace 
B i p  Brdth at ?rcchan&er 
I l i o s ~ i ~ a l e  Reiqht 
B i s p i a o u s  Bzeadt h 
Gluteal  Furraw Reigbt  
Trochanteric Heiqiat 
Upper Thiqh Circum 
Oppez Thiqh Depth 
T i b i a f e  B e i g h t  
Calf Circam B e i q h t  
C a l f  Circaaa ference 
CaZf Depth 
Bnkle Circumference 
A n k l e  Breadth 
Sphyrion Weiqbt  
F ~ o t  Lenqth 
Foot Sreaati  

Descriptf we S t a t i s t k c s  
Ein 5th 502h 95th Bax 

92. 8 
87.0 
55.2 
f 7 . 5  
47.5 
49.3 
1%. 5 
50.1 
68.5  
56.7 
57.7 
20.5 
64.0 
15. 1 
52 ,  t 
S t .  0 
32.8 

9.5 
29.3 
26.2 
220 0 

5 .8  
15, ri 
4.1 
3.5 

77.9 
6 -8  



Uiales and Peaales  - B g e s  8.5 

Suprasternale Eleight  
C h e s t  Be iqht  at BxiPla 
Chest Circamfere~ce 
C h e s t  Breadth at B ~ i l h  
P a i s t  Heiqht 
Oaist Cirenmfezence 
Waist Breadth 
Batoral. ilaist Circ 
IPiocristale B e i g h t  
Bip geiqht  at B u t t o c k s  
Mip Circuafereace 
Bip Brdtb at !Zrockaater 
I l i o s ~ i n a l e  f i e i q h t  
BispPnous Breadth 
Glnteal Porrov Beiqht 
Trochanteric Be i g h t  
Upper Thiqh C i r c u a  
D p p e r  Thiqh Depth 
T i b i a l e  H e i q h t  
Ca2f Cixcan B e i g h t  
Calf Circuaference 
Calf Depth 
Ankle Circuiaference 
Ankle Breadth 
Sphyr ion  Heiqbt 
Foot Lenqth 
Focrt Bread t fn 

to 9 . 5  Years) 

(Sales and ?enales - Bges 9.5 

if easarement 

Snprasternale Beight  
C h e s t  H e i g h t  at AxilLa 
Chest Circnmf ezence 
C h e s t  Breadth a t  AxilZa 
U a k s t  B e i q H t  
Raist  Cizcuaf erence 
liaisr Breadth 
latnral  Pa i s t  Circ 
Xliocristale Reiqht 
B i p  Height at i 3u t toeks  
8ig Circaaference 
Hip Bratb at Trochanter 
Xliospinale Beiuht 
Bispinuns Breadth 
G l u t e a l  Farrou Heiqht 
Trochanteric Beipht  
Upper Th iqh  Circua 
Opper Th iqh  Depth 
T i b i a l e  B e i q h t  
C a l f  C i r c u s  Reiqht 
Calf Circanfen?nce 
C a l f  Depth 
Ankle Circumference 
BnIEZe Breadth 
Sphprion Heiqht  
Foot Leagth- 
Foot Breadth 

t o  10-5 Years) 

Cescri p t i v e  Stat ist ics  



Suprasternale aeight  
Chest  B e i q h t  at Bril la  
Chest  CircumPezence 
Chest  Breadth at AxiXa 
Xaisa Eeight 
Waist Circnaference 
Yaist Breadth 
Batnral Waist C i r c  
l l i o c s i s ta l e  He i g b t  
Bip H e i q b t  at Sa t tocks  
S i p  Cizcuaference 
Bip BLdt  h at Trochaater 
f l iosp inaae  Heiqht 
Bispinons Brea3 th 
GXuteal Furrow H e i q h t  
Trochan teric Heiqht 
Upper Phiqh Circum 
Upper Thiqh Depth 
T i h i a l e  H e i q b t  
Calf Circam Beiqht 
Calf Circumfersnce 
Calf Depth 
Ankle C i r c o ~ f  erence 
Ankle  Breadth  
Sphyrioa B e i q h t  
Foot Senqtb  
Foot B r e a d t h  

Descriptive Statistics 
?lean s.d. 

#easureBent 
?I 

Suprasternale Meig ht 95 
C h e s t  R e i q h t  at Bxilla 96 
Chest Circasf erence 286 
Chest areadtb at A x i l l a  97 
Waist Beiqh t 93  
'i?ais+ Circaa f erence 28 6 
fZaFst Bread tb 97 
Batural Yaast C i r c  9 3  
Pliocr is tale  Boiqht 9 5 
Bip Heiqht at B u t t o c k s  97 
Hip CircunEerence 283 
Hip Brdth at Tzochaater 95 
X l i o s p i n a l e  #eiq hC 96 
B i s p i n o u s  Breadta 9 6 
GLuteal  furrow Height 45 
Trochanteric Beiqht 96 
U p p e r  Thigh  Circam 28 1 
Upper Thigh Depth 95 
T f b i a l e  Height . 9 5 
Calf C i r c u ~  Heiqkt 97 
C d f  Circu~Eerence 287 
Calf Depth 57 
A n k h  C i r c u n f e r e n c e  9 7 
Ankle 3 xeadth 9 7 
Sphprion H e i g h t  92 
Foot Zenqth 2e7 
Foot Breadth 287 

D e s c r i p t i v e  S t a t i s t i c s  



Beasure~ent 
H 

S a p ~ a s t e r n a l e  Seigh t 160 
C h e s t  aeight at Axilla d@8 
C h e s t  Cfrcusaierence 3 13 
C b e s t  Breadth a t  A x i l l a  1C7 
Paist  Reiqht 168 
Vaist Circurf erence 312 
f aist Breadth I C Q  
lataral Waist tirc 97 
ISiocristale Height 7GQ 
Sip Eeight at Buttocks  708 
B i p  C ircaaf ereace 3 'lir) 
H i p  Briith at Trcchanter 1QC 
Z P i o s ~ i n a l e  Height 100 
B i s p i ~ o u s  Breadth  106 
C l u t e a l P u r r o v B e i q h t  100 
Trochacteric Eeiqht SCG 
Upper T h i q h  C i r c u a  30 9 
U ~ p e r  Thiqb  Depth  305 
Trbrale Height f C 0  
C a l f  C5rcas BeLqht ?C8 
calf Ciscasference 313 
C a l f  Depth  108 
Behle Circaa f erence 768 
A n k l e  Breadth 40 8 
Spbgrion H e i q h t  95 
Foot Lengtb 3 15 
Poat Breadth 315 

Cescr ip t ive  Statistics 

Heasureaent 

Suprasternage ~ e i q h f  
Cbest B e i q h t  at Bxilla 
C h e s t  C i r c n s f  ecence 
chest Breadth at BrfiBa 
waist. B e i p b t  
Waist Circanf erence 
saist Breadth 
la tura l  Yais t  C i r c  
Iliocristale B e i q h t  
BSp Beiqbt at Buttocks 
Exp Circa~ference 
B i p  Brdtb at Zrcchaater 
IZ ios~ ioa le  Beight 
Bkpinons Breadth 
63ntea;l Furrow Beiqht 
Trochanteric B e i g h t  
Upper Thiqh Circun  
Dpper Thiqh D s p t h  
T i b i a i e  iieiqhe 
C a l f  Cixcus Beiqht 
caZf tirca~fereace 
Ca3.f Depth 
ankle Circuaference 
Ankle  Breadth 
Sphprion Beight  
foot Lenqtb 
Foot Breadth 

Descriptive Stat is t ics  
50th 
428.6 
122.5 
78.8 
24.7 
970 2 
6% 0 
25.7 
66.0 
9°F ,1 
81.8 
84.3 
29. Q 
91 -8 
21.6 
75 00 - 82.6 
69.5 
15.0 
Y2.1 
33 3 
32*2 
PO. 5 
2141 

5.5 
6.2 

24.4 
9. 5 

Eax 
342.6 
4390 2 
33-9  
29s 1 

113.7 
93 -7 
31.7 
93.2. 

119.4 
95.5 

XI&. 2 
3tr. 3 

302.9 
26.0 
85.9 
93,8 
63.2 
t9 .8  
48-0 
ao. 6 
rroo 6 
12.6 
24*7 

6.9 
8.5 

29.5 
t 2 * 0  



TOESO, PELVIS, LOWE2 kf EE, BSD E001 MEBSUEtEBEBTS 
(Bales and FeaaSes - Hges 14.5 t o  95.5 Hearsf 

Suprasternale R e i g h t  
C h e s t  B e i q h t  at Brilla 
C h e s t  Circuof e~ence 
C h e s t  B r e a d t h  at Axi3La 
Waist Heigbt  
Paist Circumfezeace 
Waist B r e a d t h  
la tura l  Raist Cfrc 
IXiocristale aeiqht  
Hip Heiqht at B u t t o c k s  
Hip C i r c u ~ f  erence 
B i p  Brath at Tsccbanter 
I kiospinale  Hei Q h t 
Bispinous Breadth  
Gluteal Farrow Beiqht  
Trochanteric Heiqht 
Upper Thiqh Circua 
U p p e r  Thiqh Depth 
Tibiale B e i g h t  
Calf Ckreaia height 
Calf  C i r c n ~ f  eronce 
Calf Depth 
ankle  Circuaference 
Ankle  Breadth 
Sphgrion H e i q h t  
Pcot Lenqtb 
root Breadth 

Descriptive Stat i s t i c s  

TORSO, PSLVIS, LOWER tfEE, EXD FOOT EEBSVBESZPTS 
(LLaPes and Pesales - Aqes 15.5 to 16.5 Years) 

Suprasternale Soig ht 
Cbest Height at B x i l f a  
Chest f ircnaf erence 
Chest  Breadth at Axil la  
Waist a e i q h t  
P a i s t  Circnmfereace 
Waist Breadtb 
Batural Waist Cizc 
Iliocristale Beiqht 
B i p  H e i q h t  a t  Buttocks 
E i p  Cizca~nf erence 
Hip Brdth at Trochanter 
I l i o s p i n a l e  B e i q h t  
Bispinoas  Breadtb 
Glateal Porro u Beiqht  
Trochanterfc Beiqht  
Upper Tbiqb CLrcu% 
Uppes Thiqh Depth 
TibiaPn f l e i q h t  
Calf Circus B e i q h t  
CaLE Circaaferance 
Calf Dept b 
B n k h  Circumference 
Ankle Breadth 
Spkyrioo Keight 
Foot Lenqth 
Foot Breadth 

Pescriptive Statistics 
!!in 5th 50th 85th Eax 



Sup~asteroale  B e i q k t  
Chest  Heiqht at Axif Ea 
Ches t  Circu~ference 
Chest azeadth 3t AxilPa 
Paist  Heiqht 
Baist Circomf erence 
waist 3 r e a d t b  
Hatoral J a i s t  C i r c  
Xliocfistals B e i q h t  
B i p  B e i p h  t a t  B u t t o c k s  
B i p  Circuaference 
i i i p  Bfdth at Trochanter 
Hliospiaaf e Height 
Bispiaoas B r e a d t h  
Glnteaf Purro Y B e i q h t  
Trochanteric Beig5t  
Upper Tbigh Circua  
Upper Thiqh Depth  
T i b i a l e  B e i q h t  
C a l f  Ciscaa Beiqht 
CaHf Circanference 
Calf Depth  
Ankle Circu~f esecce 
A n k l e  Breadth 
Spkptian Aeiqht  
foot Len qt h 
Poot Breadth 

Saprasternale aeight 
Chest Beiqht a t  A x i f l a  
C h e s t  Cizcuaference 
C h e s t  3readtb at Axif  f a 
Uaist Aeig&t  
Vaist Circanf ezeace 
Wafst Breadth 
BaturaL l a i s t  C f f c  
IPiocristale B e i q h t  
Bip B e i q h t  at B u t t o c k s  
E i p  Cifcnmference 
B i p  Srdth at Trochanter 
Iliospicale B e i q h t  
Bisp inaus  Breadth 
Gluteal f u r m u  Beiqht 
Trochanteric H e i g h t  
Upper Thiqh C f r c u m  
Dpper Thiqh Depth 
T i b i d e  Heiqht 
Calf Circns B e i g k t  
Calf Citcaiaference 
Calf Depth 
Ankle f i r ca~fcrexe  
a n k l e  Bteadtb  
Sphpr ion  B e i g b t  
Pool Length 
f o o t  Breadeh 

Descriptive Stat ist ics 
Bean sod. 3 i n  5th 50th 95th #ax 





Beasurenent 
N 

Snprasteraale 3eight 35 
Chest Beight at B x i E l a  5 E  
Cbest Circu~ference Is43 
C h e s t  Breadth st BriLTa 5% 
Uaist B e i j h t  5 8 
g a i s t  Circa~Eeraxe 142 
Uaist Breadth 58 
Natural Waist Circ 55 
f liocristale aeiqht 3 5 
H i p H e i g h t  a t  B u t t o c k s  58 
Big Circnnfere2ce l OEj 
S i p  Brdtb  at Trochanter 35 
Iliospinale i i e i g h t  35 
B i s p i w u s  Breadth 3 5 
G l u t e a l  P n r r o v  3eigh-k ,35 
Trochaateric a e i g h t  35 
Upper Thigh Circun 2 3 9 
Upper T h i g h  Depth 55 
T i b i a l e  Height 35 
Calf C i r c u ~  Eleight 5 8 
C a l f  Circnmferencs 1113 
Calf D e p t k  57 
Ankfe Ciscusferecce 5 8 
Bnhle Breadth 58 
Sphyraon Baight  29 
Foot Length 743 
Foa t Breadth 743 

Descziptioe S t a t i s t i c s  

TORSO, PELVIS, LO322 LL?lEI ABD EOOT BE8SUREMEBPS 
f sa les  - Ages 5.5 tc 6 . 5  Pears) 

easnreoent C e s c f i p t f  ve Sta t isz ics  
Bean s-d, B i n  5th 50th 

Suprasternale S e i g h t  a3 31.2 4.7 80.7 84-7 90.3 
C h e s t  Re ight  at A x i l l a  37 8 3 - 3  5.0 74-6 75.7 82.6 
Chest Circuaference 1CS 57.8 3-6 50.5 52.5 57.3 
C h e s t  Breadth  at B x i l P a  39 17.7 1.6 13.7 15.3 87.5 
Yaist tfeighit 3 9  64.8 3.9 56.6 57.0 5 6 . 2  
P a i s t  Circamf erence 1 C 8  51.9 3.7 Sa.4 45.8 51-5  
Yaist Breadt b 39 38.2 9.6 85.2 15.7 18.0 
lataral  Yaist Circ 35 51.7 U,O U3.9 44.7 51.2 
fPiocristale Height 43 66.3 3.6 61.2 61.3 65.6 
H i p  B e i g h t  a t  B u t t o c k s  39 54.U 3.4 8 U 9 . 5  53.9 
B i p  Cf fcusference tG6 57.8 4.8 49-8 52.1 57.4 
H i p  Brdth at Tzochantes 4 3  20.3 1 . G  78.3 18.8 26.0 
I l iosp inale  B e i g h t  03 62.6 3.6 56.4 57.4 61 -6  
Bispinaus  Breadth U 3  1 S . C  1.3 12,9 73.7 15.5 
GLuteal Furrow Beight 4 3  51.5 3.0 %5,4 96.1 51.7 
Trochantesic Beight 43 56.6 3.5 50.2 53.1 55.5 
U ~ p e r  Thigh Ciscui8 B C 3  33,Y  3.1 2 7 - 8  29.2 32.6 
Upper T h i g k  Depth 38 5.8 4.2 7.4 8.0 9 .6  
T i b i a l e  Height  & 3  23.2 3.8  25.9 2 6 - 5  28.6 
C a f f  Circasi Height  38 22.3 f 09 78.4 38.8  22.0  
C a l f  Circnsiferecce 168 23.0 4.7 19.6 20.5 22.9 
C a l f  D e p t h  29 7 . f  6.6 6 . 0  6.1 7.9 
Ankle  Circuaference 39 15.e 7.2 13.4 7 a . 1  35.~1 
Ankle Breadth 39 4.4 0.4 3 . 8  3.8 4.k 
spbys ion  Eleight Y.2 4.8 0.8 3.5 3.5 G.7 
Foot L e n y t b  568 18.1 1.1 15.3 6 .  17.8 
Foot Breaiit* fC8 7 .2  0 .5  5 .8  6 . 8  7 .2  



[dales - Ages 6.5 tc 7.5 

Measatemeat 

Suprasternale  £ieight 
Ches t  Beight at AxiPla 
Chest lircuaference 
C h e s t  Breadth at Bxilla 
Waist H e i g h t  
Waist Circumference 
Waist a r e a d t h  
Hatnrai Uaist Circ 
Iliocristale Height 
H i p  Beight a t  Buttocks 
Hip C i r C u ~ f e r e n c e  
E i p  Brdth  a t  Trochanter 
I l i o s p i n a l e  B e i g h t  
B i s p f n o n s  Breadth 
GLo+eal Purrow Height 
Trochanteric W i g h t  
Upper T h i g h  C i r c u m  
Upper Thigh Depth 
T i h i a l e  Beight 
Calf Circue  B e i g h t  
Calf Ciscumference 
C a l f  Depth 
Ankle Circoaference 
ankle Bxead th 
Sphprion  Height 
Foot Lengkh 
Foal B r e a a t b  

Hears) 

Eescr ip t ive  S t a t i s t i c s  

Snprasternale  Height 
Chest Beight  at Bxi13a 
Chest Circuaference 
C h e s t  Breadth a t  Bxilla 
waist Height 
Waist Cf rcanf erence 
S a i s t  B r e a d t h  
Natural waist Circ 
Ihioczistale Height 
H i p  Height at autaocks 
B i p  Circuaference 
Hip Brdth at Tzocharter 
f l i o sp ina l e  B e i g h t  
B i s p i n o u s  Bread t 2t 
G l u t e a l  Furrow % e i g h t  
Trochanteric Height 
U s p e t  Tbigh Circaa 
O ~ p e r  Thigh Depth 
T i b i a 2 2  Beight 
Cafd Circum B e i g h t  
Calf Circumference 
Calf  Depth  
Ankle Circuaf erence 
Ankle Breadth 
Spbpxion B e i g h t  
Pook Leagth 
Paot Breadth 

Bean s.4. 
103.0 4 .5  
94.6 5.0 
62.9 4-6 
59.3 1.6- 
7a.c 3.9 
56.5 5,? 
20.1 ' 1 -5  
56.8 5.8 
75.3 3.5 
52.9 3.8 
64.3 5 . 2  
22.6 3.4 
71,3 3.2 
17 .3  1.0 
59 .4  3 * 3  
64.4 3.3 
37.5 4-3 
71.5 1.7 
3307 7-9 
25.E 1.6 
25.7 2.Q 
8.0 0 . 8  

7 1.4 
4.7 C.4 
5 . G  0 . 8  

20.c 4.C 
7.9 0 - 5  

Cescriptioe S t a t i s  tics 
, H i n  5th 5Cth 95th ?!ax 



Suprasternale Height 
Chest Beight at Axil la  
C h e s t  Circnaf etence 
Chest Breaath a t  Bxilha 
Oaist Height 
Haise Cizcaaference 
g a i s t  Breadth 
Natural. P a i s t  Circ 
Ilioczistale Beight  
R i p  Beight at B u t t o c k s  
H i p  C i s e P S  f ezence 
B i p  Brdth at Ttochanter 
I l i o s p i n a l e  Height 
Bis giaoas B ~ e a d  t b 
GlnteaS Purrou i i e i g h t  
Tkochanteric B e i g h t  
Upper T h i g h  C i r c u n  
Ogper Thigh Depth 
T i b i a P e  H e i g h t  
C a l f  Circaa Keight 
Calf  Circasf etence 
Calf D e p t h  
Ankle Circamference 
B M l e  Breadth 
Sphyrion Height 
Foot Length 
Poot Breadth 

Cescriptive Stat is t ics  
5 t h  

97.2 
89s 4 
58-7 
77.3 
6 9 . 9  
51.5 
17, a 
5041 
72.8 
59.6 
57.4 
2 0 * 8  
69.0 
16.0 
55.6 
6s. tr 
33. a 
9. U 

30.9 
24.6 
23-4 
6.9 
is. 4 

4.3 
4.7 

? g o o  
7.  2 

Heasare sent 

Snprasternale Reigbt  
C h e s t  i ieight at Bri f la  
C h e s t  Circuaference 
Chert Bfeadth at A x i l f a  
Waist Reight  
P a i s t  Circumference 
Y aist BzeadtB 
l a t u r a l  i iaist  3irc 
Iliocristale Reight 
B i p  He5ght at But tocks  
B i p  Circomference 
Hip Brdth a t  Tzochanter 
Iliospinale Neigbt 
Elispinoas Breadt b 
G l u t e a l  Porrov Height 
Trochaneeric Height 
O ~ p e r  Thigh Circa@ 
~ g p e z  Thigh Depth 36 
T i b i a r e  H e i g h t  37 
Calf Circus-Eleight  
C a l f  Circaaference 
C a l f  Depth 
Ankle Circumf erecce 
Antbe Breadth 
Sphyrion Height 
Pcot 5ength 
Poot Breadth 

Gescriptive S t a t i s t i c s  
Ria 5th  Seth 95th ?!ax 

101.3 
92.9 
50-  5 
17.6 
73. 7 
53.5 
18.0 
53.6 
74.9 
62.3 
61.4 
21.8 
70.9 
IS. 7 
58.8 
6 8 .  r 
31.5 

9.2 
32.5 
25.3 
2U. 0 

7.4 
1 5 . 8  
4.7 
a *  l 

'8 9.6 
7-4 
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Snprasternale Eeight 
C h e s t  BeighP at B x i U a  
f h e s t  Circasf erence 
C h e s t  Breadth at S x i k l a  
Waist Beight  
Waist Circnoference 
f a i s t  Breadth 
Iatnrdl Waist C i r c  
I l iocristale  Beight 
A i g  Belghe at Buttocks 
Hip Circuaf erence 
Hip  Brdth at Tzocka3ter 
I f iospioa le  H e i g h t  
Bispinoas  Breadth 
Glutea l  Furrow Reight 
Trochantesic He igbt 
Dppes T h i g h  C i r c ~ s  
DFper Thigh Depth 
Tibiale % e i g h t  
C a l f  Ciscna Height 
CaL f Circuaf erence 
C a f f  Depth 
Bnkfe Tircnmfesence 
Ankle Breaatb 
Sphytion B e i g h t  
Poo t Lengtb 
Foot Ekeadith 

G e s c t i p t i o a  Statistics 

TORSO, PELVIS, LOYE9 L I E B ,  ASD 5OOT &EBSOREMi3HTS 
(Bales - Ages -33.5 to 7U.5 Years) 

Suptasteraale W i g h t  
C b e s t  Beight  at Brilla 
C hesa tirc nnf erecce 
Cbest ~seadth' at Axilia 
f a i s t  Beight 
mist Circunf erence ' 

Oaist Breadth 
Natural Vaist Circ 
Iliocristale Height 
B i p  H e i g h t  at B u t t o c k s  
Hip Circunference 
ziii 3rdta at Tzochanter 
Il iospina3.e Height 
Blspinous  Breadth 
Gluteal Purrov H e i g h t  
Prochanteric Eeight  
Dgper Thigh Circus4 
U p e r  Thigh Depth 
T r h z a b  B e i g h t  
CaPf  Circa= Height  
Calf Circu~ference 
C a l f  Depth 
Ankle Circaaderence 
a n k l e  Breadth 
Sphyrion Height 
Pqat Length  - 
Paot Bfeadf b 

C e s c t i p t i v e  S t a t i s t i c s  
Eean sod, !!in 5th 53th 95th %ax 



neasoreaeat 
IY 

Suprasternaie Height 38 
Chest Beight at Axiila 42 
Chest  Circumference 731 
Chest  Breadth  at A x i h l a  42 
i iaist geight  42 
Uaist Circu~ference 135 
Yalst Sreadth Y 2  
Batnsaj, Yaist Circ 42 
I l iocristale  Height  39 
a i ~  &eight  at Buttocks 42 
E i p  Cirhaference 129 
Hip Brdth at Trcchanter 29 
I l i o s p i n a l e  a e i g h t  39 
B i s p i n o u s  B r e a d t h  39 
G l u t e a l  Furrow E e i g h t  39 
Trochantcric Beiqht 38 
O ~ p e r  Thigh Circaa 125 
Opper Thigh Depth 4 0 
Tibiare H e i g b t  3 9 
C a l f  Circaa Height riS 
Calf Circaaference 13 1 
Calf Depth 42 
Ankle  Circnnference 42 
Ankle Breaath 42 
Sphyrioa Height 39 
F oat Length 431 
Poat Breadth 13 1 

C e s c r i p t i v e  S t a t i s t i c s  
5th 59th 95th Eax 

122.9 735.7 182.2 1U3.6 
713.5 y25.8 137.2 139.7 
73.5 84.3 99.7 107.6 
21.3 2 5 - 5  28.6 29.7 
90.8 99-7 103.0 741.2 
63.7 70 .0  85,7 103.4 
20.9 25.5 28.7 32-2 
59.7 69.8 8 1 - 8  88.5 
94.1 100.5 105.5 106.0 
75.0 85.4 9 4 6  96.2 
74.2 86 ,2  $7.2 lt2,S 
25.9 39.1 33.5 34.5 
87.5 94.6 99.3 131.3 
38-6  23.9 24.2 25.5 
72,7 78 .7  a4.2 84.8 
79.5 87.0  90.7 31.6  
42.5 50.5  51.0 75 -  3 
9 14.7 I ? , ?  24.2 
39.3 84.3 4 7 b 3  47.9 
30.8 34.8 40*Q 3 f , l  
29-0 3307 38.4 46.7 
8-9 7 0 - 6  22.1 32.3 

18-6 21.2 23.6 24.9 
4.7 5.7 6 . 5  7 . 3  
4.6 6.6 8.1 8 . 8  

23.5 25.9 27 .9  2 9 . 2  
e.9 m a  n . 7  11.5 

Suprasternale  f i e f g h t  
C h e s t  Height  at Axi l la  
Ches.t Circuef ezence 
Chest Breadth at AriLla 
waist Height  
Vaist  Circamfeceace 
Raist  Bread* h 
natural raisr Circ 
PliacristaHe 9eight 
E i g  Height at B u t t o c k s  
a i p  Circaaf ezence 
Hip B r d t h  a t  Trochanter 
If iospinale  Beighr 
Bispinous  Breadth  
G l u t e a l  Parrow H e i g h t  
Trochaoteric P e i g h t  
Figper Tbigh Ci, T C  allt 
Upper Thigh Depth 
T i b i a l e  H e i g h t  
Calf Circua Aeight 
Calf Circuaference 
C a l f  Depth 
Bakle  Circuaf  erence 
Ankle Breadth 
Spbxrion Height 
Foot Length 
Foot Breadth 

Cescriptioe S t a t i s t i c s  
Mean sad. sax 

152.6 
342.5 
172.3 

33.7 
'173.3 
108.5 
33, C 
37.2 

1 4 3 .  t 
99.4 
1Ci3,9 
37.7 

135 .6  
Z?,3 
9 1.2 
9 3-6 
6d.3 
20-9 
52.3 
4Cb1 
7 3 . 6  
1 3 . 2  
27.5 
7.2 
9.6 

23.3 
11.8 



Suprasternale Weight 
Ches t  Height at Brilla 
Chest Circuaference 
C h e s t  Breadth 3t BxiUa 
waist  Reight  
Uaist C i r c u  aference 
uais t  Breadth 
Natural Uais2 Circ 
Iliocristale Height  
B i p  Hef ght at B u t t o c k s  
Bip Cirhaference 
H i p  Brdth at Trochan te r  
I l i o s p i n a l e  H e i g h t  
B i s p i n o u s  Breadth 
G l u t e a l  P u r r o v  H e i g h t  
Trochanteric i i s ight  
Upper Thigh C i r c u s  
U ~ p e r  Thigh Depth 
Tibiare Eeight  
Calf Circua Height 
Caff Circuaference 
Calf Depth  
Bnkle Cifcoaference 
Ankle Breaa th 
Sphprion U e i g h t  
Fuot Length 
Paot Breadth 

Suprasternale Height 
Chest Beight at AxilPa 
C h e s t  Circuaf  erence 
C h e s t  Breadth at ax i f l a  
Waist Height  
Uaist Circaaference 
Hais? Breadth 
Satoral aaist C i r c  
Ifiochistale Beigb t  
Big Height at B ~ t t o c k s  
Rip Clrcunf erence 
E i p  Brdth at Tfochanter 
l f i o s p i n a l e  Reig~t 
BSspinoas B r e a d t h  
Gluteal Farrow Height  
P r o c h a n t e ~ i c  Beigkt 
Ugper Thigh Circua 
D ~ p e r  Thigh Depth 
Tibia1 e Beigtte 
Calf Circam Height 
Calf Circum f ezence 
Calf Depth 
A n k l e  Circunference  
A n k l e  Breadth 
Sphyrion EieigBf 
Foot Lecgith 
Foot areadt h 

C c s c r i p t i v e  S t a t i s t i c s  
Bean sod. Z ~ E  5th 50th 
744.4 5.5 137.8 133.8 382.6 
f 34-9 6.8 320-3 120.8 135.3 
9Y.8 5-6 83.Q 83oU 94.5 
28.9 2.6 25.5 25.7 28.8 

?@6*9 6.3 93.8 95,s 206.6 
78.8 7.6 6 2 - 5  68.8 77.U 
26.0 3.7 2G-7 20.8 28-  1 
79.3 8.0 63.6 67.9 7 8 * 5  

106.9  409 99.2 99.3 106.1 
91.1 5.6 8 C - 1  8C.5 31.4 
93.5 5.8 77-7 84-C 93 .8  
33,O 1.6 29.6 29.8 32.6 



TOBSO, PZLVIS, LOSER LLBEI BID E O O l  BEASOBEHEBTS 
(Feaales - Ages 2.0 to 3.5 Years) 

Suprasteraale 3e ight  
Chest Height at axilla 
C h e s t  Circuafetence 
C h e s t  Breadth at BxLLla 
P a i s t  R e i g h t  
k i s t  Circuaf eresce 
Waist Breadth 
Natural Saist Circ 
PliacrissaPe Height 
B i p  B e i g h t  at Buttacks 
f i i p  Circxuzference 
Hip 3 r d t h  at Tfochanter  
I l i o s p i n a l e  a e i g h t  
Bispinoas Breadth 
G l u t e a l  f urtow B e i g h t  
Trochanteric Be igh  t 
Uppen Tbigh  Circura 
U ~ p e r  Thigh Depth 
T ~ b ~ a l e  H e i g h t  
Calf Circoa Beight 
Calf Circua f erence 
Calf  Depth 
Ankle C i r c o ~ f  erence 
B n L l e  Bread tb 
Sphprion B e i g h t  
Pcat Length 
Poot Bzeadth 

Cescr ip t ive  Statistics 
Bean s ~ d .  lio 5th Seth 95th &ax 

( ~ i a a l e s  - ages 3 .5  t= 4.5  Pears) 

Heasnteaenf 
I 

Suprasketaale Height 3 5 
Chest Height a t  3 x i f l a  41 
C b e s t  Circumference PC8 
Cbest  Breadth a t  Axilla 47 
Uaist  aeigh t 4"f 
Rais t EircaaPerence 1CS 
Hairt Breadth 4C 
larural Waist E4rc 31r 
Xliocsislale He ig6t 35 
B i p a e i g h t a t  Bnttocts  47 
Bip Circaaf erence 1C 9 
# i p  B s d t h  at Tsochanter 35 
f l i o s p i n a l e  He ight  35 
B i s p i m n s  Bzeadt b 35 
G l u t e a l  Furrow Beighz 35 
Trochanteric & e i g h t  3 5 
U ~ p e r  Thigb Circam 3C9 
Upper T h i g h  Depth 38 
T i b i a l e  Height 3 5 
Calf Circea H e i y k t  YO 
Calf Circat f erlnce 7C.9 
Calf M p t b  SC. 
Ankle  Circnaference UG 
Ank1,e Breadth 40 
S ~ i z y r i o n  k ie igk  33 
Foot Length 1E9 
Pcot Breadth f t .9  

Gescriptive Statis tics 



Measurement 

Suprasternahe Beigbt 
C h e s t  Beigkt at ArilLa 
C h e s t  Citcuaference 
Chest Bf ead t h at Ax iEla 
8aisf Height 
Oaist Circumference 
B a i s t  Breadth 
Nataral  Uaist C i r c  
XiiocristaLe Reig  ht 
B i p  W i g h t  at Buttocks 
B i p  C i r c u ~ f  ecence 
Hip B r d t h  at Trochantez 
Iliospinafe Height 
Bispino as Breadth 
G l u t e a l  Putrom Beight  
Trochanteric B e i g b t  
Upper Thigh Ci, 'CUD 
Upper Thigh Depth 
T i b i a L e  Heigbt  
CaLf  Cizcum Height 
C a L f  Circam f erence 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sphption R e i g h t  
Foot Length 
Foot Bheadtb 

Cescriptive S t a t i s  tics 

&easarearen t 
L 

, Suprasterna3e B e i g  ht 31; 
C h e s t  Height at AxilZa 4 t 
Chest f ircumference I I f  
C h e s t  Breadzh a t  Bxi3La 
Waist B e i g h t  Y 1  
iiaist Circnmf ezeace t1S 
Paist Breadth 2 9 
Batasal Waist Circ 4 C 
Iliorristale E l s i g h t  34 
Big Height at But tocks  4 1  
Bip Circu~ference 3 7 1  
#ip Brdth zt Trochanter 34 
I l iospiaale &eight 34 
Bispinous Bread t b  3 4 
G l u t e a l  Purrav Height 3 3 
Trochanteric Height 3 4 
Upper Thigh  C i r c u s  1 1 C  
~ @ & r  T h i g h  Depth 3 8 
T i b i a l e  B e i q  ht 34 
CaZB C i r c u e   eight 
Calf Circumference 
Calf Depth 
Bnkfe Circaafereoce 
Ankf e Breadth  
Spbyrion Heigbt 
Pooi: Length 
Foot Breadth 

Cescs ip t ive  Statistics 



roaso* PELVIS, 1 0 m i  L I E E ,  AND TOOT EEPSUREEEITS 
(Peaales - Ages 5 - 5  to 7 .5  Years) 

Suprasternale Eieigbt 
C h e s t  Beight at 2ailI.a 
C h e s t  Circumference 
Chest Breadth at Sxilfa 
Waist Reigh t 
Uaist Circumference 
Waist Breadth  
latnral Uaist C i r c  
l f f  ocsistale Height 
Hip aeigkt at B u t t o c k s  
Hip Ci~cwference 
fip Brdth at Trocbanter 
1 l iospinale  Height 
B i s p i n o u s  Bseadtb 
Gluteal Purrus Be ight  
Trochanter ic Height  
upper Thigh Circna 
upper  Phiqh Depth 
~ i b i a l e  ~ G i g h t -  
Caff Circua B e i g h t  
Calf Circumference 
C a l f  Depth 
Ankle Circuafarence 
Ankle Breadth 
Sphyrion Height  
Feat iecgth 
Foot Breadth 

Descriptive statistics 
50 th 
95.5 
88.2 
58.4 
aa. 1 
68.5 
54.2 
19.3 
52.6 
74.1 
57.6 
62. C 
2 f , 2  
66-1 
17.2 
53.8 
59.3 
3 6 - 5  
10.9 
30.7 
23.2 
23-9 

7.5 
16.5 
4.4 
4.7 

78.8 
7.3 

SnprasternaZe 8eighz 
C h e s t  B e i g h t  at h x i l l a  
C k e s t  Circamf erence 
c h 6 s t  Breadth 3t S x i i l a  
Paist Height  
Uaist  Circumfezence 
Yaist Breadth 
Eatnral Uaist C i r c  
Iliocrista%e B e i g h t  
B i p  fieight at Buttocks 
B i p  Circumference 
Hip Brath at Trochaater 
X l i o s p f n a f e  He ight  
3isginaus Breadth  
Glnteaf  Farxo u Beight 
Trochanteric Beight 
O g p e r  Thigh C i r c u m  
D ~ p e t  Ibigh Degth  
Tnbzale B e i g h t  
Calf Circ ua Reigh t 
C a l f  Circn~Eercnce 
Calf Depth 
Ankle Chcusafereace 
Azkle Breadth 
Spbyrion H e i g h t  
fobt Length 
Faot B r s a d t  h 

D e s c r i p t i v e  Statistics 
?lean sode 2in 5th 50th 95th Yax 

89.8 90.6 98.9 135.2 709.5 



Suprasternale H e i g h t  
Cbest Height at ArLHfa 
C b e s t  Circaaf erence 
C h e s t  Breadth at AniPla 
Uaist Reight  
Waist Circusf  efsnce 
h i s t  Breadth 
Batura l  waist C ~ L C  
ILiocristaSe H e i g h t  
Hip Height at 3 U t t o c k s  
Hip Circuofereace 
B l p  Bzdth at Trochantes  
f l i o s p i n a l e  Bei g b t  
B i sp inoos  Breddt h 
ClateaL Pnrrou  B e i g h t  
Trochantstic Height 
Upper Thigh Circus 
XJpper Thigh Depth 
T i b i a f e  Height  
Calf Circua B e i g h t  
Calf C i r c m f  erence 
Calf Depth 
Ankle Circumference 
A n k l e  Breadth 
S p h p s i o n  Height 
Poot Eeogth  
Poot Breadth 

De scziptive Statistics 
tin 

90.1 
911.5 
5507 
360 4 
71.5 
U8,? 
f7.6 
48-1 
77 - 5  
60.7 
57.6 
2 0 - 2  
65.7  
56.5 
530 2 
60. U 
33.9 
8.2 

29.0 
2C-4 
22.1 

7, Q 
34.9 
3.9 
2 * 9  
18.3 

6-  Fg 

Suprasteraale Height 
C h e s t  Beight at BriPSa 
C h e s t  Circuafererce 
Chest  Breadth at h x i l l e  
n a i s t  Aeight 
Saist  Circumference 
P a i s t  Breadth 
iatural Waist Circ 
IPiocsistaPe Height 
~ i p  Height  at S ~ t t ~ c k s  
B i p  tiscaaference 
Bip Btath at Tzachanter 
XliospiaaZe B e i g h t  
Bispinons Breadth 
G l u t e a l  Pnrrov Beigbt 
Trochaaeeric %eight 
B ~ p e r  T h i g h  Circaa 
a ~ p e r  Tbigh D e p t h  
T n b s a l e  B e i g h t  
Calf Circm Beight  
Calf C i r c a m i  elence 
C a i f  P e p t b  
Bakle Circnaference 
Bnkle Breadth 
Sphpribn Beig-bt 
Poot Length  
Poot Breadth 

Gescri p t i v e  S t a t i s t i c s  
Eax 

122.9 
115.2 

91.9 
26.0 
90.9  
8 3 . 5  
33 .9  
87.3 
94 .? 
76.9 

103.5 
28.5 
87 - 3  
2 2 . 5  
73.6 
81-3 , 

67.7 
2'1.15 
4O.Q 
3105 
rzG. 9 
11.2 
27 .  3 
7. '1 
7 , 2  
24.1 

9.4 



Supras tesnak  3eigbt 
C h e s t  Beight a t  BxFl la  
C h e s t  Circuaference 
C best Breadth a t  Ax if la 
Paist Beight 
Waist C i s c n a f  erence 
Paise Breadth 
Batural gaist  C i r c  
XPiocsista le Bei g h t  
Bip Height at Buttocks 
E i p  S i ~ c a a f  krence 
H i p  Brdth a t  Prochanter 
Iliaspinale Beight 
B i s p i n o n s  Breadth 
Glutea l  Furrov Beight 
Trocha~ter ic  Height 
Upper T h i g h  Circua 
Upper' T h i g h  Depth 
TibhTe Height 
Calf Circus Eeight  
Gal f Circuaf erence 
C a l f  Depth  
BnkXe C i f c n m f  er eoce 
BokPe B r e a d t h  
Sphyrion Beight 
Foot Length 
Psa t Breadth 

Pears) 

Eescriptive Statistics 
Mean s. d.  Bin 

100e5 
97.0 
5ti.0 
18.5 
72.8  
48.7 
19.9 
48.7 
7 7 0 9  
6 3 0 
59.3 
26,. 9 
70.6 
16.8 
58.8 
68.4 
34-3 

9.6 
31.6 
23.0 
22.7 
6.9 

1542 
3.9 
3.6 

18.2 
6.8 

95th E a x  
127.6 7 2 9 . 5  
777.1 122.2 
86 .8  602.5 
25 .3  31 .4  
93.3 9 5 . 3  
80.9 95-1 
27.2  33.1 
79.6 92.2 
97.8 99.Q 
78.1 3 3 . 3  
91.3 133.2 
30.0 32.7 
91.3 95-7  
24.3 25.7 
74-7 75.9 
81-8  -94.9 
56 .7  69.0 
'97.1 27.2 
42.3 4207 
3 3 - 9  36.2 
34.2 39-3 
10.9 71.4  
21.4 23.6 

5.6 6 . 2  
6.7 7.9 
24.8 25 .6  

9.7 3 0 - 8  

12.5 fears] 

Suprastemale Beight 
C h e s t  E e i g h t  at AxiLla 
Chest Circasfereace 
Chest  Breadth at Brilla 
P a i s t  Eeight 
Waist Circamfefence 
P a i s t  B r e a d t h  
Natural gaist Z i r c  
Xliocristale B e i g h t  
R i p  ae ight  a* Buttacts 
Sip Circua f erence 
Hip Brdth at Trochantef 
Xliospinale  Height  
B i s p i n o u s  Breadth 
G l u t e a l  Paxro v Eeigbt 
P ~ a c h a n t e z i c  H e i g h t  
O ~ p e r  Thigh Circus 
Bpper Thigh D e p t h  
P ~ h z a l e  B e i g h t  
Calf Circurn  Beight 
C a l f  Circaoference 
Calf Depth 
Ankhe Circnaderence 
Ankle Breadth 
Sphprion Height 
pout Seagth 
Foot Breadth 

D e s c r i p t i v e  Statistics 
Bin 5th 50th 9 5 t b  %ax 



(Peaales - Bges 32.5  Lo 

Soptaskernale Beight 
C h e s t  Beight at Bxi9Pa 
C h e s t  Cizcumf ezence 
chest Breadth  a t  Bxilla 
Oaist E e i g h t  
Y aist f i z c u ~ f  ereace 
Waist Breadth 
Natural Waist C i r c  
1Pi~ct is taJ .e  Height  
Hip Reight at B u t t o c k s  
H i p  Circuaf erencs 
Rip B r d t b  at Trochanter 
IEaspinaZe Height 
B i s p i n o u s  Breadt  b 
Gluteal Furtow Beigbt  
Trochant eric B e i g h t  
U p p e t  T h i g h  Circam 
Vpper Thigb DeptB 
T i b i a l e  ffeight 
Calf Circum H e i g h t  
C a l f  Ciscuo f erence 
Calf Depth  
BakPe Circuaf srence 
A n k l e  Breadth 
SphyEion B e i g h t  
Foot Length + 
Foot Breadth  

Years) 

Descr ip t ive  S t a t i s t i c s  
Bean s.4. 

125.3 6-3 
477.8 5 - 3  

76 .2  5.3 
2g.3 1.4 
93.8 4.1 
67.2 6.3 
25.1 2.7 
63.2 6,4 
94.5 4.8 
79-0 4-0 
83.0 3.1  
29.0 2.5 
88.1 5.1 
22.43 1.8 
72+3 4-C 
79.8 4.5 
a9.4 5.2 
35*0 2.0 
40-4 2.6 
30.4 3 - 0  
33.2 2.6 

9 . 9  C.8 
20-4 3.6 
5.4 0.5 
5 - 8  0.9 
23.G 1.2 
9.0 0 . 6  

Heasareaent 
P 

Snpfastcrnale Height 3 1 
Chest Height at Ari l la  41 
C h e s t  C izcaf f  etence 316 
C h e s t  areadfh st B x i l l a  4 7 
Waist Beight 41 
faitt Circuaference 175 
n aist Br eaath 4C 
Batnral Haist Circ 39 
Ifiocristale B e i g b t  31 
H i p  Height at B u t t o c k s  47 

~ e I t C d  Sip Circn~fe- 176 
B i p  Brdtb at Trochanter 31 
fliospinale Height 34 
B i s p i n o n s  B r e a d t h  3 1 
G l u t e a l  Pnrroo B e i g  ht 3 0 
Trachantaric R i g h t  3 7 
Dpper T b i g h  Circna 7 16 
Upper Thigh Depth YO 
Tibiale B e i g h t  37 
C a l f  Circun Reight 4 t 
Cal f  Circaaference f 1 6  
C a l f  Depth tc 7 
A n k h  Ci f cuaf  er ence 7 
Ankle aread th 4 1 
Sphyrisn Height  26 
Foot Length- f 16 
mot  ~ r e a a t h  136 

Cescsiptioe Stat is t ics  
5t h 

'874.0 
taC3.2 
70.1 
27.5 
86.9 
58.7 
22.2 
57 .  f 
8 3. Q 
72.7 
75.9 
27*3 
78 .Q  
18.7 
63.7 
69-0 
43 .5  
'I 1-8 
34. f 
20*1  
27.5 
8*8 
18.4 
ti. 5 
U. 8 

23.5 
7*9  



TQ%SO1 PELVIS LOBE2 Lf £48, B B D  FOOT EE850REEEXSS 
$Females - ages 1P6 5 ec 15.5 Sears) 

Suprasternah Beight 
Chest  Height at Axil la  
C h e s t  Circa~ference 
Chest  Breadth at B x i l l a  
Pai st B e i g h t  
Oaist Circaaference 
Paist Breadth 
Natural Paist Circ 
jiliocristale Reigiit 
Fiip Height at Bnttocks 
Hip Cif cnrference 
H i p  Brdth at Trochanter 
I l iosp ina le  Height 
B i s p i n o u s  Breadth 
G l u t e a l  Farrow Height 
Tracbanteric E e i g h t  
Upper  Thigh Circum 
Upper Tbigh Depth 
T i b i a &  B e i g h t  
Calf CFfcaa Height 
Calf C i r c u ~ f  erence 
calf Wptb  
Ankle Circanfereace 
A3&l€  Breadth 
Spbyrion %eight  
Foot Length 
Foot Sreadtb 

Cescxip%ive S t a t i s t i c s  

16-5 Years] 

Suprasteraale R e i g h t  
Chest  Height  at Axilia 
C h e s t  C i t c a n f  erence 
Chest Breadth at Bxilla 
~ a i s t  f9eigbt  
Maist Circuafereoce 
Waist Breadth 
aatural Raist C i r c  
f l i ~ r i s t a l e  H e i g h t  
H i p  Height at B u t t o c k s  
H i p  Circamfezence 
R i p  Brdth at Trochanter 
Iliospiaale Height  
B i s p i n o n s  Breadt b 
G l u t e a l  Purrao Beigit 
Trochanteric i e i g h t  
Upper Thigh Circua 
Dpper Thigh Depth 
T i b i a l e  Beight 
Calf Circua Eleight 
Calf Circarifereace 
Calf Depth 
Ankle Circuaf erence 
Ankle a r e a d t b  
Sphyrion Beigbt 
Foot. Length 
F-oat Breadth 

50th 95th Man 
929.5 140.7 844.8 
724-2 433.2 739.6 
80.5 88.8 107.4 
26.1 28.5 29.4 
-93.2 ? 0 7 o S  l l t o 5  
69.5 81.1 100.3 
2 6 . 4  29.3 32.0 
64.9 73.5  7769 
93.3 105.9 108.2 
8390 90.1 94.5 
90.3 99.6 715.9 
31.7 34ef 35.7 

D e s c r i ~ t i ~ e  Sta t i s t i c s  
Ria 5th 50th 95th Eax 

120.5 122.2 13C.2 141.1 143.5 



Saprasterna3@ H e i g h t  
Chest Eeight at B x i h l a  
Chest  C i r c o m f  erenre 
C h e s t  Breadth at BxZLfa 
Waist Beigbe 
uaist C i r c u ~ f e z e n c e  
f aisr areadth 
Natural Eaist  Circ 
Iiiocristale Be ig ht 
Bip Beight  at i 3 n t t o c k s  
S i p  Circuaf  esesce 
B i p  B r a Q h  at T r a c h a s t e ~  
f l i o s p i s a i e  8 e i g h t  
B i s p i n o u s  Breadt b 
Gluteal f u r s o v  Height  
T r o c h a n t e r i c  Be ight 
Upper Thigh Circua  
Gpper Thigh Depth 
T i b i a l e  Beighe  
Calf C i r c n n  $e ight  
cakf C i r c n ~ f  erence 
C a l f  Depth 
Ankle Citcaaference 
Aakle Breadth 
Sphyr ion  aefght 
Foot Length 
Post Breadth 

Hears) 

Gescriptioe Stat is t ics  

fleasur eaent 

Suprasternare R e i g h t  
C h e s t  Height at AxFlHa 
C h e s t  Circaaf erence 
C h e s t  Breadth-at B x i l l a  
Waist Height 
Waist Circnaference 
v a i s t  Breadth 
B a t m a 1  Waist C i r c  
I~iocristale R e i g h t  
Hip Eaight at B u t z o c k s  
Hip CircP~fereace 
B i p  Brdth at Trccha~ter 
I l i m p i n a l e  Bei gb t 
B i s p i n o e s  Breadth 
G l u t e a l  Pnrrov Beignt  
Trochazteric Weight 
Uppez Thigh Circan 
Upper Thigh Depth  
Tibiafe H e i g h t  
C a l f  t i r c u ~  R e i g h t  
Calf Circuaference 
Calf Depth 
A n k l e  C i r c u a f  erence 
Ankle mead t h  
S p h y ~ i o a  R e i g h t  
Foot Lzngkh - 
Foot Breadth 

Years) 

Gescri~t ive  S t a t i s t i c s  





D. B i  variate Relationships of Selected Measurements w i t h  Stature 
and Weight. 

I t  i s  often the case t h a t  an investigator or designer knows the 
h e i g h t  and weight and possibly a few other basic measurements on a 

specific p o p 1  a t i on  of individuals w i t h  which he i s  concerned and 

would l ike t o  know something about other measurements, perhaps o f  a 

more functional nature. For example, one mjght know the average o r  
mean weight and age o f  a group o f  individuals and would like to know 

what the seated h i p  breadth (e.g., f o r  sea t  design) fo r  this popu- 

l a t i an  would be. 

In t h i s  section, the regression and correlation coefficients 
which describe the relatiohships between sef ected functional measure- 
ments taken in t h i s  study and stature o r  weight are given. These 
coefficients are tabu1 ated by males and females separately and for 
seven age groups over the range 2-19 years. Along w i t h  these tables 
a scatter plot showing visually the relationship between the two 
measurement variables i s  also given for  males and females combined. 

The 1 inear regression equation provides a quick way o f  approxi- 
mating one measurement gfven another, plus OF minus some expected 

error given by the standard error o f  the regression. The correlation 

vat ue in the tab1 e assigns the degree o f  linear relationship between 

the two measurements. Correlation values range from -1 t o  +I ,  where 

vaf ues greater than zero indicate that  small values of one measurement 
are, in general, associated w i t h  small values o f  the other, and large 
values o f  one measurement are associated w i t h  large values o f  the other. 
If the correlation is negative, the inverse relationship holds. A 

value close t o  27 indicates an almost perfect linear relationship. 

Thus,  given the 1 i near regression coefficient,  regression can- 

s t a n t ,  and regression standard error which describes the relationship 
of one dependent measurement variable [ V l )  w i t h  respect t o  a second 
independent variable (VZ) ,  one can t h e n  estimate Vl given VZ on any 

ind iv idua l  or-fur any population which meet the age and sex cri ter ia  



of the sample population from which the coefficients were derived. 
That  i s :  

V1 = regression coef f .  x V2 + regression constant 5 standard error. 

The fol lowing measurements have been sel ected for regression 
analys is  with stature o r  weight and are presented i n  the  order given 
i n  this section. 

W i t h  Stature 

Meight 
Verti caf Grip Reach 
Frontal Grip Reach 
lateral Grip Reach 
Step Hel'ght 
Erect S i t t i n g  Height 
Eye Hei ght (Seated) 
Shoulder-Elbow Length 
€ 3  bow-Hand Length 
Chest Height 
Waist Height 
67 uteal Furrow Height 
Buttock-Knee Length 
Knee Height 

With Weight 

f 5.  Shoul der Breadth 
f 6. Chest Circumference 

, 17. k i s t  Circumference 
7 8. Hip C i  rcurnference 
19. Maximum Hip Breadth 
20. Maximum Thigh Breadth 
27. Thigh Clearance 

Page Number 



Regressi on o f  

Weight w i t h  S ta tu re  

EES 

Regression 
Age Group Regression Regression Standard 

(Years) Correlation Zoeffieient Constant Error 

FEMALES 

Age Group 
(Years) 

2-4 
4- 6 
6-9 

9-1 l 
13-13 
13-15 
15-79 

Regression 
Coef f W e n t  

.296 
,383 
,584 
-709 
.a30 
.724 
.753 

Regressi on 
Cons tanl 

-13.80 
-23.17 
-47.77 
-64.85 
-82.74 
-65.21 
-66.92 

Wegressi on 
Standard 

Error 
1 -16 
1.74 
3-19 
5.28 
5.10 
6-70 
7.19 



Age Group 
(Years) 

2-4 
4- 6 
6-9 

9-11 
71-13 

Age Group 
(Years) 
2-4 
4-6 
6-9 
9-1 1 
11-13 
13-15 

Corre? a t i  on 

Correlation 
.933 
.972 
.943 
.955 
.929 
.922 
*975 

Regression o f  

Grip Reach w i t h  Stature 

MALES 

Regression 
Coefficient 

FEMALES 

Regression 
Cons tan t 

Regress1 on 
Constant 
-18-34 
-76.99 
-21 -39 
-198.67 
-5.39 

-1 8-77 
-9.63 

Regression 
Standard 

Error 

Regress4 on 
Standard 

Error 

2-38 
3.23 
3.36 
3.28 
3-60 
4-33 
3.34 



Age Group 
(Years) 

Age Group 
(Years ) 
2-4 
4- 6 
6-9 

9-1 3 
71-73 
13-75 
15-19 

Reg~ession o f  

Frontal Grip Reach w i t h  Sta ture  

ALES 

Regression 
Correl a t i o n  Coef f ic ient  

Regression 
Coeff ieient 

.696 
,423 
391 

.(a41 

.329 
-384 
-484 

Regression! 
Constant 

Regression 
Constant 

-26.76 
-0.36 

3.72 
-3.15 
13.29 
4-86 

-1l.33 

Regressi on 
S tandard 

Error 

Regress .n' on 
Standard 

Error 



Age Group 
(Years j 

Age Group 
(Years) 

Regression of 

Lateral G r i p  Reach w i t h  

Correl a t i  on 

MALES 

Regression 
Coefficient 

FEMALES 

Regression 
Coefficient 

-532 
-535 
,564 
,602 
-565 
.450 
* 537 

Sta tu re  

Regress -t'on 
Cons tan% 

2.79 
-70.20 

6 -37  
- 1-37 
-70.74 
-9.48 

-73.67 

Regression 
Constant 

2.56 
3.96 

4 . 7 4  
-6.62 
-7-52 
16.95 
3.56 

Regression 
Standard 

Error 

2.37 
2.85 
2-94  
2.94 
2-48 
2.83 

. 2.82 

Regressi on 
Standard 

Error 
2-55 
3-72 
2 5 7  
2.74 
2.74 
2.94 
2-78 



Reg~ession o f  

Step Height w i t h  S ta tu re  

Age Group 
(Years) 

Age Group 
(Years) 

MALES 

Regression 
Coefficient 

FEMALES 

Regression 
Coefficient 

,464 
-592 
,500 
,368 
-324 
-362 
.'4O 7 

Regression 
Constant 

Reg~es s -i on 
Constant 

-9.54 
-39.53 
-10.13 

5 96 

Regression 
Standard 

Error 

Regress-i on 
Standard 

Error 
5-69 
5 94 
6.08 
7-21 
7.57 
7.74 
7-50 



Regress ion  o f  

Erect S i t t i n g  Height w i t h  Sta tu re  

MALES 

Regression 
Age Group Regression Regress? on Standard 

(Years) Corref a t ion  Coef f ic ient  Constant Error 

Age Group 
( Years 
2-4 
4- 6 
6-9 

9-1 l 
11-13 
73-15 
35--19 

Regression 
Correlation Coefficient 

,889 , 426 
-870 ,465 
,896 ,408 
,884 .419 
,886 -505 
.820 . 442 
,790 -443 

Regression 
Cans tarst  

74.15 
9.92 
76-16 
14.46 
1.98 

12.54 
73.67 

Regression 
Standard 

Error 



Age Group 
(Years) 

2-4 
4-6 
6-9 

9-11 
11-13 
13-15 
15-19 

Bge Group 
(Years) 

2- 4 
4- 6 
5-9 

9-7 3 
37-13 
73-15 
35-19 

Regression of 

Eye Height w i t h  Stature 

MALES 

Regress't'on 
Coefficient 

Regression 
Correlation Coefficient 

Regression 
Cons tawt 

Regressi on 
Cons tan t 
3.06 
1.73 
10 ..O6 
4.74 

-8.18 
2.61 
4-67 

Regression 
Standard 

Error 

Regress i on 
Standard 

Error 



Regression o f  

Shoul der-El bow Length wi t h  Stature 

MALES 

Regression 
Age Group Regressi on Regression Standard 

(Years) Correlation C a e f f i  c i e n t  Constant Error 

Age G r o u p  Regress? on 
(Years) Correlation Coefficient 

2-4 .896 ,229 
4- 6 -857 .210 
6-9 .877 ,271 

9-1 7 - ,892 ,275 
11-13 ,852 - 208 
13-1 5 -842 ,216 
1 5-39 ,780 ,201 

Regression 
Constant 
-2.89 
-0.89 
-0.94 
-1 -26 
-0.06 
-1 -04 
7 -03 

Regress ion 
Standard 

Error 



Age Group 
(Years) 

Age Group 
(Years) 
2-4 
4- 6 
6-9 

9-1 1 
17-13 
7 3-1 5 
15-19 

Regress ion o f  

Elbow-Hand Length w i t h  Stature 

Correl a t i  on 
,983 
,870 
8% 

.881 
,851 
,802 

Regressi an 
Coefficient 

FEMALES 

Regression 
Coefficient 

.277 

.255 
,271 
-290 
,280 
.254 
,243 

Regression 
Constant 

Regress? on 
Constant 

Regression 
Standard 

Emor 

Regress -a' on 
Standard 

Error 



Regress ion o f  

Chest Hefght  w i t h  Sta ture  

MALES 

Age Group 
(Years) 

Age Group 
(Years) 

Regression Regressi on 
Correl at ion Coefficient Constant 

Corref ation 
.958 
,953 
,968 
,942 
,964 
-960 
.932 

FEMALES 

Regress i on 
Coefficient 

,773 
,854 
,823 
,797 
0 797 
.829 
,798 

Regress-ion 
Constant 
-6.18 

-14.00 
-10,18 
-6.30 
-5.64 

-10-56 
4 - 3 7  

Regress-ion 
Standard 

Error 

Regression 
Standard 

Error 
1.38 
f -91 
7 -76 
7 -80 
1.63 
1-74 
'1.93 
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Age Group 
(Years) 

2-4 
4- 6 
6-9 

9-71 
71-13 
13-15 
f 5-79 

Age Group 
(Years) 
2-4 
4- 6 
6-9 

9-1 1 
11-13 
13-75 
1 5-3 9- 

Regression o f  

GI uteal Furrow Height w i t h  Stature 

Correlation 
.882 
-904 
.879 
.919 
.828 
.896 
"854 

Regression Regression 
Coefficient Constant 

FEMALES 

Regressi on 
Coefficient 

.529 

.607 

.552 
,567 
,460 . 545 
.634 

Regression 
Constant 

-11 .%5 
-19-05 
-12.51 
-14.00 

7-71 
-12.53 
-28.58 

Regression 
Standard 

Error 

Regression 
Standard 

Error 



Regression o f  

Buttock-Knee Length w i t h  S ta ture  

MALES 
Regression 

Age Gwup Regression Regress1 on Standard 
(Years) Corref a t ion  Coefficient Constant Error 

FEMALES 

Age Group 
(Years) Carrel ation 

,896 
-870 
,923 
-902 
-862 

- -837 
-796 

Regression 
Coefficient 

.355 

.332 

.403 

.405 

. 374 
,361 
,351 

Regression 
Regression Standard 

Constant Error 



Regression of 

Knee Height w i t h  Stature 

Age Group 
(Years) 

2-4 
4-6 
6-9 

9-1 3 
11-13 
73-15 
15-19 

Age Group 
(Years) 

2- 4 
4- 6 
6-9 

9-11 7 
17-13 
13-15 
15-79 

Corref a t i  on 

,828 
,890 
.920 
,895 
,411 5 
,890 
.840 

Regression 
Coefficient 

Regression 
Constant 

-2,98 
-6.39 
-5.76 
-8.44 
-6.13 
-1 -08 
-5.42 

Regression 
Standard 

Error 

FEMALES 

Regression 
Regression Regression Standard 

Correlation Coefficient Constant Error 



Regress i on o f  

S h o d  der Breadth w i t h  Nei g h t  

MALES 

Regression 
Age Group Regressi on Regression Standard 

(Years) Correl at isn  Coefff cient Constant  Error 

Age Group 
(Years f 

Regression 
Caef f i ci en% 

.645 
-487 
.419 
.339 
,298 
.243 
.228 

Regression 
Constant 
15-33 
77.93 
19.54 
21.77 
23.25 
25.97 
27.72 

Regressi on 
Standard 

Error 
'1 .OI 
0-93 
1 *OO 
I .21 
'1.28 
1 -41 
1.39 



Age Group 
(Years) 

2-4 
4- 6 
6-9 

9-1 1 
71-1 3 
13-1 5 
15-1 9 

Age Group 
(Years) 
2-4 
4- 6 
6-9 

9-1 l 
11-13 
13-15 
1 5-39 

Regress ion o f  

Chest Circumference w i t h  Weight 

ALES 

Regression 
Coefficient 

FEMALES 

Regressi on 
Coeff Went 

1,079 
1.078 
.968 

Regress-ion 
Constant 

Regression 
Constant 
35.19 
36.17 
3s. 95 
42, I6 
45-64 
50.87 
53.10 

Regmssion 
Standalnd 
Error 

Regression 
Standard 

Error 



Age Group 
(Years) 

Age Group 
(Years) 
2-4 
4-6 
6-9 

9-1 1 
11-13 
73-15 
15-79 

Regression o f  

Waist  C i  rcumference w-i t h  Wei ght  

MALES 

Correl a t i  on 
Regress i on 
Coeff ic ient  

FEMALES 

Regressi on 
Coeffi  ci ent 

1 .MI 
,956 
7.047 

.859 

Regression 
Cons tarat 

Regressi on 
Constant 
32.92 
33.59 
29.85 
32-66 
35-71 
39.96 
35.42 

Regression 
Standard 

Error 

Regression 
Standard 

Error 
2.15 
2.73 
2.89 



Age Group 
(Years) 

Age Group 
( Years) 

Regression o f  

Hip C i  rcumference w i t h  Weight 

MALES 

Correlation 
Regressi on 
Coe f f i c i en t  

Regressi on 
Constant 

FEMALES 

Regression 
Coef f ic ient  

Regress i on 
Constant 

Regression 
Standard 

Error 

Regress ion  
Standard 

Error 



Regression o f  

Age Group 
(Years) 

Maximum H i p  Breadth w i t h  Weight 
' 

MALES 

Regression 
Carrel a t i on  Coefficient 

Age Group 
(Years) Correlation 
2-4 ,766 
4-6 ,790 
6-9 -904 

9-7 1 .895 
13-13 3 1 4  
13-75 - *913 
15-19 ,846 

FEMALES 

Regression 
Coedf i c i  ent 

-51 2 
,448 
,397 
"373 
337 

.305 
,266 

Regress i on 
Constant 

Regres s i  on 
Constant 

f f  *95 
12.77 
13.64 
16.03 
15.45 
17.41 
19.70 

Regression 
Standard 

Error 

Regressiolra 
Standard 

Error 

0 3 2  
0.90 
7 -03 
7 -16 
'8 .33 
7,16 
1-43 



Regress ion o f  

Maximum Thigh  Breadth wi th  Weight 

ALES 

Regressl'on 
Age Group Regression Regression Standard 

(Years) Corref a t lon  Coef f i  cienk Constant Error 

FEMALES 

Age Group 
(Years) Correlation 
2-4 ,730 
4- 6 *811 
6-9 3'18 
9-1 1 ,907 
11-1 3 ,921 
13-15 .887 
15-19 .836 

Regression 
Coefficient 

580 
,435 
0 435 
.368 
,382 
.323 
* 288 

Regression 
Constant 

77 ,O7 
73.21 
13.14 
74-46 
13.86 
16.45 
19.03 

Regress3 on 
Standard 

Error 

1.07 
0.94 
1.16 
1.32 
'3 -57 
7 -49 
1.73 



Regression o f  

Thigh  C1 earance w i t h  Wei g h t  

MALES 

Age Group Regression 
(Years) Correlati on Coefficient 

Age Group 
(Years) 
2-4 
4-6 
6-9 

9-1 1 
f 3-13 
13-15 
15-79 

Correlation 
628 

.6?5 
, $74 
,827 
,823 
,821 

- -87'11 

Regressi on 
Coefficient 

,358 
,292 
.I90 
.I49 
.I41 
.I29 
.I38 

Regression 
Constant 

Regression 
Constant 

3.16 
3.73 
5.68 
6.83 
6.79 
7.12 
6.70 

Reg ressisn 
Standard 

Error 

Regress.iow 
Standard 

Error 
0.87 
0.96 
0.65 
0.79 
0.95 
0.78 
0.71 





E. f nfant Measurement Results 

T h i s  section contains the s t a t i s t i ca l  results fo r  the 34 measure- 
ments taken on infants less than 24 months old.  The presentation o f  

these da ta  is divided into three parts. In t h e  first  p a r t  the masure- 
ment  descriptions along w i t h  photograph and i l f ustratican are. given 

afong w i t h  the scatter p l o t  of  measurement values versus age and 

summary s t a t i s t i c s  for males and females combined for seven age inter- 
v a l s .  These results are presented on one page for each measurement 
and in the order shown 3n Figure  28. The numbers on the  index pages 
preceding these results (F igure 29) correspond t o  the measurement 
numbers i n  this l i s t  and also appear i n  parentheses i n  the upper left  

or r i g h t  hand corner o f  the data pages. In the second par t  o f  this 

section the i n f a n t  s t a t i s t i c a l  results w e  presented in tables by age 

grwp and in the t h i r d  par t  (Figure 30) a weight versus stature s ca t t e r  
plot  for in fants  i s  show. 

Weight 
Crown-sol e Length 
Crwn-rump Length 
Head C i  rcumference 
Head Breadth 
Head Leslgth 
Shoul der Breadth 
Shou? der- E f  bow Length 
Upper Arm Ci rcumference 
E l  bow-Hand Length 
Forearm Ci rcmference 
Wrist Ci rcumference 
Hand Length  
Hand Breadth 
Mi nimum Hand Cl earance 
Naximum Fist Breadth 
Thumb Diameter 

Middle finger Di meter 
Chest Ci rcumference 
Chest Breadth 
Wais t  C i  rcumference 
Waist Breadth 
Rump-Sole Length 
Rump- Knee length 
Hip Circumference 
Hip Breadth 
M i  d-TRi gh C i  rcumference 
Mid-Thigh Depth 
Knee-Sole Length 
Caf f C i  rcunferewce 
Ankl e Ci rcumference 
Ankle Breadth 
Foot Length 
Foot Breadth 

Figure 28. Infant Measurement List 







Fi  gure 28 (continued) Infant Measurement I1 1 ustrations 



Figure 28. (continued) Infant easusement fllustrations 



WEIGHT 

The diapered i n f a n t  i s  placed on a clinical scale and weighed t o  
t h e  nearest tenth o f  a kilogram. The measurement is typed into 
t h e  computer. 



CROWN-SOLE LENGTH 

Infant lies on back with  1 egs extended; the head is aligned in t he  
Frankfort Plane relative t o  the extended torso ( the head faces 
fornard). With the paddle blades o f  an automated anthropometer, 
measure the distance from vertex ( t o p  o f  head) t o  the heel of the 
r i g h t  foot. An assistant is required to assure t h a t  the infant  is 
tn the correct position. 



CROWN-RUMP LENGTH 

Vhe infant lies on back w i t h  right leg flexed 90° t o  torso so t h a t  
rotation of the pelvis i s  minimal ; the  head ? s  a1 igned i n  the 
Frankfort Plane relative t o  the to r so  [the head faces forward). 
U i t h  the paddle blades o f  an automated anthropometer, measure t h e  
distance from vertex t o  t he  surface o f  t h e  r i g h t  buttock. An 
assistant i s  required to assure t h a t  the infant i s  in the correct 
p s i  t i on .  



HEAD CIWCUMFERE 

The infant" head t's supported away from table surface- With an 
automated tape device, measure the circumference o f  the head a t  the 
level of the plane passing above the glabefla (the most anter ior  
prot~usion of the forehead) and over the opisthrocranion (the most 
posterior protrusion from gfabelf a on t h e  back o f  the head), per- 
pendicular t o  the mid-sagi t ta l  plane. An assistant i s  required t o  
assure t h a t  the  infant  is i n  t he  c ~ r r e c t  posit ian.  

"'I 



MEAD BREADTH 

The infant i s  placed in a sitting position. With the paddle blades 
o f  an automated sliding caliper, measure the maximum breadth o f  
the head above and behind the ears. An assistant  i s  required to 
assure t h a t  the i n f a n t  is i n  the correct pos i t ion .  - 



HEAD LENGTH 

The i n f a n t ' s  head is supported free from table surface. U i t h  an 
automated sliding caliper, measure the distance from gl abel l a  
(most anter ior  protrusion o f  the forehead) t o  opi sthocanion ( the 
most pos te r io r  p o i n t  from glabel f a or the back o f  the head). An 
assistant i s  required t o  assure tha t  the infant i s  in the correct 



SHOULDER BREADTH 

The infant  l ies on back w i t h  upper arms resting against body. 
W i t h  the paddle blades o f  an automated anthropometer o r  s l i d i n g  
cal iper, measure the breadth across the shoulders- a t  a f i xed  
pressure value. An assistant i s  required t o  assure t h a t  the 
i n f a n t  is i n  t he  correct position. 

Shoulder breadth 

BLDEB BRBADTH {cn] 
a l e s  and P e n d k s )  

s. d, Bin 5tb  
L 6  73.8 3 4 e O  
I e Q  15.6 76 -5  
3.2 1973 18,O 
3 a  3 13e2 79-3 
6-3 
303 99.2 39.2 
L 3  20.3 20.3 



SHOULDER-ELBOW LENGTH 

The infant l i e s  on back with  r i g h t  upper a m  r e s t i n g  against body 
and r i g h t  elbow flexed 90". With  the paddle bf a d s  o f  an automated 
s 7 i  ding c d  iper, measure the distance from the superior surface o f  
the r i g h t  shoulder t o  the in fe r io r  surface of the r i g h t  elbow pam- 
le l l  t o  the long axis  o f  f . h ~  --"erarm. An assistant  i s  required to 
assure tha* ' ... brici correct position. 

SHQOEDEB-ELBOW LEETGTH (ca) 
(Bales and Peaales 



UPPER ARM CIRCUMFERENCE 

The infant's r i g h t  arm i s  extended. W i t h  an automated tape device, 
measure the circumference perpendicular t o  the long axis of the 
upper arm midway between shoulder and el bow. An ass-m^stant is 
required t o  asswe t h a t  the infant  i s  in the cossect pos i t ion .  

UPPBB &WE CIBCO 
(Hales and Peaaies) 



The infant 1 ies on back wfth r i g h t  elbow f l exed  9Q0 and r i g h t  hand 
and f ingers  extended. i t h  the paddle blades o f  an automated 
anthanopometer o r  sliding caliper, measure the distance frm the 
posterior surface o f  the r i g h t  upper am, j u s t  above t h e  elbow, t o  
the t i p  o f  the middle finger o f  the r i g h t  hand parallel t o  the long 
ax is  of the foream. An assistant i s  ~equi red  t o  assure t h a t  the 
infant i s  in the correct position. 



FOREARM CIRCUMFERENCE 

The infant 's  r i g h t  arm is extended. W i t h  an automated tape device, 
measure the maximum circumference s f  &he r i g h t  forearm perpendicui ar 
t o  t he  tong axis .  An assistant  i s  r e q u i r e d  t o  assure t h a t  the 
i n f a n t  i s  i n  the cdrrect position. 



WRIST CIRCUMFERENCE 

The h f a n t "  ?right a m  i s  extended. With an automated tape device, 
measure the minimum circumference of the r i g h t  wrist above the 
distal (ulna) styloid process. An assistant i s  required to-assure 
t h a t  t he  infant i s  in the correct position. 



HAND LENGTH 

The infant's right hand is fully extended, palm up. W i t h  the paddf e 
blades o f  an automated sliding caliper, measure the distance from 
the r i g h t  wrist crease t o  the t i p  o f  the middle finger para?le? t o  
the fingers. An assistant i s  required t o  assure tha t  the i n f a n t  i s  
i n  the correct pssi t ion.  



HAND BREADTH 

The infant's r i g h t  hand i s  fully extended, palm up, thumb away (ab- 
ducted) from hand. i t h  the paddle blades of an automated sliding 
caliper, measure the maximum w i d t h  across the metacarpal -pkal angeal- 
jo in t s  I I  and V (knuckles). An assistant i s  required t o  assure 
that  t he  i n f a n t  I s  in the correct p o s i t i o n ,  



MINIMUM HAND CLEARANCE 

The fingers of t h e  r i g h t  hand are extended and placed together so 
as t o  form the narrowest configurat ion.  b l i t h  a hand  measurement 
board, record the sma'i lest diameter through which- the measurer can 
p u l l  the infanti s r i g h t  hand. The measurement i s  typed i n t o  the  
computer. An assistant i s  required t o  assure t h a t  the i n f a n t  i s  
i n  t h e  correct pos i t ion .  



WXlMUM FIST BREADTH 

The i n f a n t  k sffight arm i s  extended with $he hand c~n t rac tx !  t o  f o m  
a fist .  W i t h  the paddle bf ades o f  an automated sliding caf iper,  
measure the maximum breadth across the knuckles and thu 
r i g h t  hand. An assistant i s  required t o  assure t h a t  the ififant i s  
in the correct position, 



THUMB DIAMETER 

The thumb  on the r t g h t  hand is extended. With a finger measure- 
ment board, record the greatest diameter through which the 
first joint o f  the r i g h t  thumb cannot pass. The measurement is 
typed into the co@uter. An ass is tant  i s  requireif to assure that 
the i n f a n t  is i n  the correct position, 



IDDLE FINGER DI 

The middle finger o f  the r i g h t  hand is extended. W i t h  a finger 
measuremtint board, record the greatest diameter thmugh which the 
first joint o f  the middle finger cannot pass. The wasuremht i s  
typed into the computer. An assistant is required t o  assure that 
the i n f a n t  i s  in the cowec t  position. 



CHEST CIRCUMFERENCE 

The i n f an t  l ies on back. With an automated tape device, measure the 
circumference o f  the chest a t  the level of the  n i p p l e s  d u r i n g  normal 
breathing. An assistant is required to assure t h a t  the i n f a n t  i s  in 
the correct position. 



CHEST BREADTH 

The i n f a n t  l i e s  on back w i t h  arms held  away from chest. k l i th  the 
paddle blades o f  an automated anthropometer o r  sliding caliper, 
measure t he  breadth o f  t h e  chest a t  the level o f  the nipples. An 
assistant is required t o  assure t h a t  the i n f a n t  i s  i n  the correct 
position. 



WAIST CIRCUMFERENCE 

The i n f a n t  l ies  on back w i t h  legs fully extended. W i t h  an auto- 
mated tape device, measure the circumference j u s t  below the 
level of  the i l i a c  crest and above t he  level of the greater 
lrochanter in a plane perpendicular t o  the torso. An assistant 
is required t o  assure tha t  the in fant  i s  -in the  correct pos i t i on .  



MAISf BREADTH 

The infant l ies on back w i t h  legs f u l l y  extended. W i t h  the paddle 
blades of an automated anthropameter or s l i d i n g  caliper measure t h e  
bseadth o f  the wais t  just  below the 1 eve1 o f  the i l i a c  crest and 
above t h e  level of the greater trochanter a t  a f i x e d  pressure value. 
An assistant is required t o  assure t h a t  the i n f a n t  is in the 
correct position. 

Age (nos) 
0-2 33- 
3-5 45 
5-8 31 

9-41 27 
62-95 -30 
16-39 28 
20-23 30 



RUMP-SOLE LENGTH 

Infant  lies on l e f t  side w i t h  90° r igh t  h i p  f lexion and r i g h t  leg 
fully extended. With the  paddle blades of an automated anthm- 
pometer, measure the  distance from the posterior surface of. the 
r i g h t  but tock t o  the heel o f  the r i g h t  f oo t .  An assistant is 
required to assure t h a t  the i n f a n t  is in the correct pos i t ion .  



RUMP KNEE LENGTH 

The infant l ies  on left side w i t h  90° r i g h t  h i p  flexion and 90" 
r i g h t  knee flexion. With the padd le  blades o f  an automated 
aothropometer,  measure the distance from t he  posterior surface 
o f  the right buttock t o  the anterior surface o f  the r i g h t  knee. 
An a s s i s t a n t  i s  required t o  assure t h a t  the i n f a n t  is i n  the 
c o r r e c t  posi t ion.  



HIP CIRCUMFERENCE 

The infant lies on back with  legs fu l l y  extended. W i t h  an auto- 
mated tape device, measure the maximum circumference of the hips 
i n  a plane perpendicular t o  the torso. An ass is tant  i s  wquired 
to assure t h a t  the infant i s  in the correct position. 

- ! M ~ D  circumference 1 



HIP BREADTH 

Infant  f i e s  on back w i t h  legs fully extended. With the paddle 
blades s f  an automated anthropometer o r  s l i d i n g  cal iper masure 
t he  maximum breadth across the h i p s  a t  a f ixed pressure value. 
An a s s i s t a n t  i s  required t o  assure t h a t  the infant  i s  in the 
correct position. 



MID-THIGH CIRCUMFERENCE 

The i n f an t  lies on back wZ t h  r i g h t  leg extended. Gli t h  an auto- 
mated tape device, measure the circumference o f  the r i g h t  leg 
midway between t h e  abdomen-thigh f exure crease and the knee. 
An ass is tan t  is required t o  assure t ha t  the infant  is in the 
correct position. 



MI D-THIGH DEPTH 

The infant l ies on back w i t h  r i g h t  leg supported i r e e  o f  table 
surface. W i t h  the paddle blades o f  an automated s l id ing  caliper, 
measure the depth midway between the abdomen-thigh f exure crease 
and t h e  knee a t  a f lxed  pressure vaf ue. An assistant i s  required 
t o  assure that t h e  infant  is in the  correct position. 

Bge  taros) B 
0-2 27 
3-5 QS 
6-8 37 

9-11 27 
82-15 32 
15-19 -29 
20-23 30 



KNEE-SOLE LENGTH 

Infant l ies on back w i t h  the r i g h t  knee f lexed 90c. With the  
paddle blades of  an automated anthropomter,  measure the  distance 
from the superior surface o f  the r i g h t  knee t o  the heel o f  the 
right foot.  An assistant i s  required to assure t h a t  t h e  i n f a n t  
i s  in the correct pos i t ion .  



CALF CIRCUMFERENCE 

The i n f a n t  l i e s  on back w i t h  r i g h t  leg extended. With an automated 
tape device, measure the maximum circumference a t  the level of the 
greatest posterior protrusion o f  the calf .  An assistant i s  re- 
quired t o  assure t h a t  the i n f a n t  i s  in the correct p o s i t i o n .  



ANKLE CIRCUMFERENCE 

The infant  1 i . s  on back w i t h  r i g h t  1 eg extended. With an auto- 
mated tape device, measure the minimum circumference of the  
ankle above the malfesf i. An assistant i s  required to assure 
t h a t  the infant  is in the correct position. 



ANKLE BREADTH 

The i n f a n t  l i e s  on back wi th  r i g h t  leg extended and supported free 
o f  table surface. W i t h  the paddle blades o f  an automated s l i d i n g  
caliper, measure the minimum breadth above the maljeoli. An_ 
assis tant  i s  required t o  assure t h a t  the infant  i s  i n  the  correct 
posi tiom. 



c o w  
w e r  E 



FOOT BREADTH 

The i n fan t  l ies  on back. With the paddle blades o f  an automated 
sliding caliper,  measure the maximum breadth  across the bal l  of  
the r i g h t  foot .  An assistant i s  required t o  assure tha t  $he 
i n f a n t  i s  i n  the correct pos i t ion .  

FOOT BBBABTH (jcrp) 
a l e s  and Peaalea) 
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F. Glossary of Anatorni cal and Anthropometric Terms. 

Technical terms w h i c h  are used in the description of the par t i cu -  

lar measurements conducted i n  this  study are defined below. Where 
possible, an attempt has a lso  been made i n  the description o f  each 

measurement to use the most clearly understood term, and in some 
cases, provide both a techn ica l  and non-technical term so t h a t  both 

the professional anthropometrist and the untrained reader can clearly 
understand and reproduce the measurements. 

1 - Body Landmarks 

ACROMION - The mst lateral bony poin t  on the acromion process o f  the 
scapula (shoulder blade).  St is near the shoulder joint center 
sf rotat ion.  

AXXLLA - The armpit. 

CALF - The greates t  muscular development of the  lower leg f o r m 4  by 
gastrocnemius and soleus muscles. 

CLAVICLE - The "cof f ar bone" which l i e s  between the sternum and 
acromion process o f  the scapula. 

CRINION - The p o i n t  on the forehead where the hairline intersects the 
mi dl  i ne. 

DIGIT - A finger or toe. 

EXTERNAL CANTHUS - The most lateral outer angle o f  the s l i t  between 
the eye1 i d s .  

GLABELLA - The mst prominent p o i n t  palpable on the forehead between 
the eyebrows (supra-orbital ridges) and above the junction o f  the 
nose (nasofrontal suture) w i t h  the forehead. 

GLUTEAL FURROW - The crease a t  the j u n c t i o n  o f  the back o f  the legs 
w i t h  buttocks. 

GREATER TROCHANTER - The large bony prominence located on t h e  lateral 
(outside) aspect of the shaft  of the upper leg bone (femur). It 
is near the j o i n t  center o f  rotat ion for  the h i p .  

I L I A C  CREST - The palpable ridge 
the pel vi  s. 

ILIOGRISTAFE - 3ne highest p o i n t  
crest o f  the pelv is ,  

along the upper and cuter surface o f  

on the lateral brim o f  the i 1 f . a ~  



ILIOSPINALE - The most foreuard point on the anteribsuperior i l i a c  
spine 05 the p e l v i s .  

MALLEOEI - The rounded bony prominence on either side of the ankle 
joint. The lateral malfeofus i s  on t h e  outside of the a n k l e  
( f i b u l a )  and the medial malleolus is  the projection on the  
inside o f  the ankle ( t i b i a ) .  

MENTON - The bony point  o f  t h e  chin, 

OPISTHOCRANION - The mst posterior bony point from Gl ahel l a  on the 
back o f  the head. 

PATELLA - The kneecap. 

PHALANGES - The long bones in the fingers. 

WDHALE - A bony po-int at the uppermost p o i n t  on the proximal border 
of the radius, . I t  is  found i n  t he  dimple on the lateral surface 
of the elbow w i t h  the a m  hanghg  loose and palm forward. I t  i s  
an approximation of the elbow joi.nt center o f  rotation, 

RADIUS - The bone on the  thumb side o f  the forearm, I t  is the shorter 
o f  the two bones of the  foream. 

RUMP - The buttocks in infants .  - 
SELLION - The g r e a t e s t  nasal Foot depression a t  t he  junction o f  the 

nose w i t h  the forehead. 

SOLE - The bottom o f  the foot .  - 
SPHYRION - The most distal  t i p  o f  the t i b i a  below the media? malleolus 

at the ankle, It is an approximation o f  the ankle j o i n t  center 
- o f  rotat ion.  

STYLION - A bony p o i n t  a t  the dSstal tip o f  the s ty lo id  process o f  
t h e  radius a t  the wrist. I t  can be palpated near the bony pro- 
minence on the thumb s ide  o f  the wrist as the lower edge of the 
prominence closest t o  t h e  hand. It i s  an approximation of the 
wrist joint center o f  rotation. 

STYLOID PROCESS - The bony t i p  of either the radius o r  ulna a t  the 
wrist. 

SUPRASTERNALE - The lowest, deepest point i n  the hollow o f  the notch 
o f  the manubri urn (,breastbone). 

TlBlAFE - The p o i n t  a t  the upper inside edge on the head o f  the t i b i a 1  
bone o f  the lower leg.  I t  3s an approximation o f  the  knee joint 

- center o f  rotat ion.  



TRAGION - The anterior port ion o f  the cart i laginous notch just super- 
ior t o  the t ragus (cartilaginous projection in f ront  of ear hole) 
d f  the ear. The center of-gravi ty  o f  the head i s  located near an 
a x i s  passing through the r i g h t  and I e f t  tragion l andmarks. 

VERTEX - The highest p o i n t  a t  the t o p  of  the head i n  the mid-sagittal 
p l  m e .  

ZYGOMATIC ARCH - The bony arch on either side of  the face (cheekbone). 

2. Body Orientations and Motions. 

ABDUCT - To move away From the body in a lateral direction. 

ANTERIOR - The front surface. 

ANTERIOR-POSTERIOR - From f ron t  t o  back. 

CENTER OF GRAVITY (C.G.) - That p o i n t  i n  a body around which i t s  
weight is evenly d i s t r i b u t e d  or balanced.  In  t h i s  study, center 
of gravity is reported as a l ineal distance from a spec j f i ed  
reference plane. I t  t h u s  denotes -the positl'on o f  a pf ane 
t h r o u g h  t he  body where the body could theo re t i ca l ly  be balanced 
on a k n i f e  edge, 

DISTAL - Farthest from the center (opposite to proximal). 

EXTENSION - The straightening of one body segment r e l a t i v e  t o  another. 

FLEXION - The bending of  one body segment relative t o  anothes, 

FRANKFORT PLANE - The standard plane of orientation o f  the head, 
determined by locating the lowest p o i n t  o f  the base o f  the bony 
margin o f  the l e f t  eye (o rb i t a l e )  and t h e  r i g h t  and  l e f t  ear 

- 

holes ( p o r k )  i n  the same horizontal plane. This can be 
closely approximated when the subject 'looks direct ty forward. 

INFERIOR - The lowe; sur face ,  toward the feet. 

MEDIOLATERAL - Relat ing t o  the middle and t o  a side. 

MID-SAGITTAL PLANE - The f r o n t  t o  back ( a n t e m p o s t e r i o r )  plane t h a t  
pass approximtely between the legs and t h r o u g h  the middle o f  
the body. 

POSTERIOR - The back surface, toward the back o r  dorsal surface of 
the body. 

SUPERIOR - The upper surface, toward the head. 





CHAPTER IV 

SUMMARY AND DISCUSSION 

T h i s  report marks the completion of  over f ive  years a f  collect- 
ing anthropometric data on the current population o f  infants, chif dren, 

and youth in t h e  United Sta tes .  In this study, data for 87- body 
measurements for 4127 children from age 2 weeks t o  79 years have been 
collected, compiled, edited, statistically analyzed and presented i n  

a format which  can be u t i l i z e d  by a l l  user groups. The  previous Con- 
sumer Product Safety Commission sponsored measurement study incl uded 

- 4027 in fan ts  and chi't dren t o  age 12 for 41 body measurements. The 
combined studies resu? t i n  a t o t a l  o f  93 functional and t radi t ional  

body measurements taken on 81 54 subjects th roughou t  the  United  S t a t e s .  

Together, these da ta  represent the most comprehensive source of anthro- 
pornelric informtion for application t o  chi1 d product safety current1 y 

avail able. 

The c r i t i ca l  need f o r  ch i ld  body size infomation was deta i  1 eb 

in a previous survey compiled i n  1972 OF some 800 worf d-wide references 

(78). In t h i s  report an attempt has been made t o  present infomation 
t h a t  will cbrrect the deficien~ies observed i n  t h i s  survey o f  pr io r  
studies and t o  present the results i n  ways most useful t o  the potentiaf 
user. However, anthropometry presents many cowl ex ref ations h i  ps that 

may not be'evr'bent t o  the casual user. In this regard an attempt has 

been made t o  provide details o f  the problems encountered in data 
cof t ection and analysis in Chapter If .  This chapter w i f  1 briefly $is- 

cuss the results re1 a t l  ve t o  further relationships and observations 
which are intended to a s s i s t  the user in understanding the  limits 

and meaning of the data presented, 

A. Representativeness o f  S a p 1  e 

A major goal of this study was t o  obtain anthr~pometr.a'c measure- 
ments on a sample of subjects which would be representative of the  

U.S. population. Racial , geographic, and socio-econorni c factors 



were recorded and every attempt made t o  achieve a reasonable and 

representative balance o f  the factors that  might b ias  the measure- 
ment s t a t i s t i c s .  A National Sampling Scheme was utilired for 

selecting schools and school dis t r ic ts  in an attempt to p r o v i d e  a 
random sampling sf chi1 d ren  from rural and suburban areas. 

Racial differences i n  man have been observed i n  body size  and 

proportions as we17 as among ethnic groups of different national 
ancestry within a single race. W i t h  regard t o  race, the f i n a l  

sample was in excellent agreement with estimates from the  U.S. 

Department o f  Health, Education and We1 fare, National Center for 
Health Statistics, in that 11% was identified as  black (Negroid), 1.0% 

Oriental (Mongoloid) including 0.1% American Indian, 86.5% as white 

(Caucasoid), and 1.5% as "Other", a category which included those 

individuals which were o f  unknown racial affiliation, usually a 
mixture. I t  should be pointed out ,  however, that since there is a lack 
of precise genealogical and biological information on each subject 

racial designations can only be approximate. Within the 1 ?mi  tat ions 
presented by the HEN racial proport ions,  i t  is  bel ieved that this 
study is  racially representative of the U. S ,  popuTation. 

Graphical ly, the s a w 1  e was distributed throughout t h e  can- 
terminous Uni ted States, uti 7 i zjng the Nationa? Sampf ing Scheme, 
which took i n t o  consideration census and demographic data. Since 

so* segfons chosen by this design could not be used, an attempt was 
made to substitute comparable a1 ternate locations. The sample in- 

cluded both  rural and urban popuf ations as we17 as varf ed socio- 

economic factors. An attempt was made t o  cross-check pertinent 
criteria by periodic evaluation o f  the questionnaires, and obser- 

vations by the measurers. However, the school locations within a 

particular city, town, or area were chosen t o  provide a sample w i t h  

varied socio-economic backgrounds, and where par t icular  schools 
selected by the nationat design could not be used, an e f f o r t  was 

made to substitute a school with in the area consist ing of a similar 
socio-economi c background. This involved assistance from the 1 ocal 
school administratibns, w h i c h  often had very detailed breakdowns of 



the makeup of each schoolsi populat ion.  

No matter how "good" o r  sophisticated a sampling design may be 

-in theory, bias  may occur in practice, particularly where subjects 
must volunteer. I t  was found, f o r  example, t h a t  i n  jun ior  h i g h  and 

high school, teenagers were more self conscious o f  ghysa'ca? charac- 
terist ics,  and t h a t  t he  athlet ic  o r  more physically mature i n d i v i -  

duals may tend t o  participate more readiry than lesser endowed 

Sndividuals.  While every attempt was made to discourage th is  type 

o f  bias  (e.g. ,  having schools offer acadern4c credi t  incentive to 
students who participate) i t  i s  difficult to remove or measure a17 
possibf e biases due t o  these factors. 

B. Results w f t h  Respect t o  Age 

Since it is common t o  t h i n k  o f  children's physical dimensions 

as related to  age, it is log ica l  t o  present the data as a function 
o f  age. In both the previous study and this one, subject age was 
considered the primary independent variable For most of the data 
presentation. easurement s t a t i s t i c s  cafcufated for subjects i n  

selected age i n t e r v a l s  and graphical displays were used w3th  age as 

the horizontal axis  (abcissa). Several points can be noted about 

the data presented in this way. 

f~om.tRe scatter plots  and tabular data i t  i s  seen t h a t  the 

spread or variance o f  the measurements increase with age. This is 

as expected since the  cumulative e f f e c t s  o f  varying growth rates 
become greater. 1 t is a1 so observed i n  many measurements, however, 

t h a t  the spread o r  variance increases more after age 14 for  tables 
and plots where data for ma1 es and females are presented together. 
Again, this i s  expected and i s  due t o  the divergence i n  the measure- 
ments o f  the sexes. This can be  observed on many o f  the  scatter 
plots where u n t i l  age 14 the females (x's) and males (+k) are 
jointly randomly d i s t r i b u t e d ,  and after age 14, the males t e n d  to 
separate above the females. This is seen for both height and weight 

type measurements since l'n the teen years males tend to be both 



t a l l e r  and heavier than females. This i s  also quite apparent i n  many 
of t h e  head, face and hand measurements where one might n o t  expect 

such differences. For step height ,  the large variances relative t o  
the measurement range reflect the f a c t  t h a t  subject mot iva t ion  and  
interpretation o f  instructions may a l so  influence t h e  resuf ts,  

On the scatter plots o f  some measurements (e. g., w r i s t  breadth,  
f inger diameter), i t  will b e  noted t h a t  t he  points t end  t o  c luster  
o r  s t rat i fy rather t h a n  be randomly d i s t r t ' bu ted .  There are two 
reasons for this. First, i f  the t o t a l  range o f  the plot v a h e s  is 

small as 3s the case for  wrist breadth, the clustering is due  to the 
f a c t  that a l l  measurement values have been rounded off t o  the nearest 
mi 17 imeter. For hand cl earance and finger diameters the cf ustering 

is due t o  the f a c t  t h a t  only discrete measurement values corresponding 
t o  the hole sizes In the measurement boards were recorded. 

With regard t o  weight and other measurements related t o  weight  

such as wa i s t  circumference, i t  i s  also interesting t o  note t h a t  the 

bottom edge of the s c a t t e r  p l o t  is usually qui te  smooth wht'le the 
top edge shows a wide scattering o f  data p o i n t s .  This  s c a t t e r i n g  
becomes most apparent above an age of about 8 and indicates the ten- 

dency for the population to be skewed toward heavier individuals.  

Another way o f  stating this is that there is an apparent minimum limit 

in body weight, but the maximum limit is indefinite. T h i s  skewness is  
n o t '  observed for stature or h e i g h t  measures where t h e  measurements 
are primarily influenced by skeletal size. 

Concerning center o f  gravity measurements, i t  was again ob- 

served t h a t  as a percent o f  stature, the center o f  gravity i s  nearly 
constant a t  56-58 percent a l t h o u g h  a slight decrease from age 2 t o  
18  i s  seen. Seated center o f  gravity as a percent of s i t t i n g  he igh t  

decreases from about 35 percent a t  2 years t o  27 pe~cent  a t  78 years 
while as a percent o f  buttockknee length it is again nearly can- 

stant at about 42 percent, 

C. - Sivariate Measurement Relationships. 

In the bivariate plots shown in Section D o f  Chapter I i I  several 



i n t e r e s t i n g  points  can be observed. In the weight versus stature 
scatter p l o t  for 2-18 years,  the non-linearity o f  the relationship 
i s  obvious. For persons o f  larger stature the relationship has a 

steeper s l o p e  than for persons o f  small stature. Whif e these are 
cross-sectional data and n o t  l ongi t u d i  nal growth da ta ,  the imp1 i - 
cation would seem t o  be t h a t  as a person gets closer t o  h i s  mature 
stature h i s  weight continues to increase due to growth in other 
directions or  a f i l l i n g  out o f  body mass. At .low statures corres- 

ponding to young c h i l d m  and for  infants, the r e l a t i onsh ip  i s  nearly 

1 inear, indicating t h a t  weight  gain is  a constant funct ion o f  stature 

gain, 

In other bivariate relationships, i t  w i l l  be noted t h a t  those 
length measurements p?o t ted  w i t h  stature are quite linear and the 

variance is nearly constant throughout the curve. Those plotted with 
weight, however, show a more curved ref a t i onsh ip  and an increasing 
variance w i t h  f arger weights. I t  i s  a f s b  interesting t~ note t he  

separation o f  the data points into two groups for some measurements 
l ike  maximum hip breadth or maximum t h i g h  breadth versus weight. From 
the regression coefficients fo r  males and females i t  i s  seen t h a t  these 
groups correspond t o  changing relationships a f  the measurements between 

sexes. Fernal es tend t o  have broader h ips ,  f o r  example, per given 

weight af ter  50 kg than males. This divergence o f  the sexes probably 

accounts f o r  the increasing variance on the weight curves even when 
the separation is not apparent (e.g., shoulder breadth  or thigh 
clearance w i t h  wei ght) . 

D, Use of Sumry S t a t i s t i c s  

In this study, as is traditionally done in anthropometric sur- 
veys, t h e  s u m r y  statistics including mean, standard deviat ion, 5 t h ,  

50th, and 95th percentiles and minimm and maximum vaS ues have been 

g4ven for each measurement and for various subject groupings by age 

and sex. In addi t ion ,  every da ta  poin t  has been pf stted i n  a 
measurement versus age scatter plot along with each table in order 

to indicate visual 7y the relationship w i t h  age and the variabi 1 i t y  

of the bandw-idth . 



With regard t o  the  minimum and maximum values, i t  can be seen 
in scanning vaf ues for  most measurements, tha t  there are some mi nor 
f luctuations up and down as age increases. On t h e  scatter plots 
one can observe the  scattering of extreme data pojnts  from w h i c h  

these f luctuat ions result. In f a c t ,  i f  one were t o  shift the  

age groups one o r  two months either way, t h e  pattern o f  minima 

and maxima wou%d also shift.  Thus, the minimum and maximum values 
shown are merely extremes of the particular sampled popuf ation and 

are subject t o  the limitations imposed by chance, sample size,  and 

criteria fo r  subject  groups. 

Engineers and product designers may f i n d  t h e  5 t h  and 95th 

percentile vaf ues most useful, since i t  i s  these values w h i c h  bracket 

the dimensions into which 90% o f  t h e  population can be expected to 

lie. The user should be cautioned, however, i n  the use and 7imi- 
tat ions o f  percentiles t o  describe an ind iv idua l  o r  class o f  ind i -  

viduals. As Daniels ( 3 )  has demonstrated i t  is virtually impossible 

t o  f f n d  an individual  who i s  "average" in more than a few body 

measurements. Similarly, no one person i s  5th or 95th p e r c e n t i l e  
i n  more than a few dimensions. Anthmpometricalfy, while the  human 

body is  the same i n  q u a l i t a t i v e  appearance within the species, there 
are considerabf e differences i n  the quantitative measures o f  the  body. 

In statistical terms, there are relatively few dimensions t h a t  are 
highly correlated ("r" >. 70) which means that  the  system varies in 
dimensional description within the same body and popuf ation.  

A good example of how the correlation coefficient between anth-  
ropometri c dimensions a f fec ts  the designs of a workspace i s  found 

in a two-part art icle by Moroney (8) and S m i t h  (17). Thirteen dimen- 

sions traditionally used as the workspace anthropometry were selected 

t o  demonstrate the effect of designing a workspace for those i n d i v i - .  

duals who were outside t h e  5th and 95th percentiles fir  these dimen- 
sions. I f  an ind iv idua l  had any measured dimension t h a t  was smal ler 

than the 5th percentile o r  greater t h a n  the 95th percentile f o r  any 

o f  -the I 3  dimensions, he or  she was excluded from the popu la t ion  for  



which the  workspace was be ing  designed. O f  an or ig ina l  sample 
size  o f  7,547, 814, o r  52.62%, were excluded. 

A77  this is t o  say t h a t  one cannot define or construct a 5 t h  

o r  95th percentile human by adding together a l l  t he  5 t h  and -95th per- 
centile dimensions. For example, one does not obta in  a person of  
5th percenti le  stature by adding together 5 t h  percentile 2 inkage 

lengths. Such a task is further complicated by the complexity o f  the 
human anthropometric system whose dynamic spatial geometry cannot be 

predicted easily from s t a t i c  dimensional anthmpometry. For example, 
one cannot actual ly predict the functional reach of the forearm i n  

the  horizontal pl ane by adding together t he  lengths s h o d  der-el bow, 

elbow-wrist and hand l e n g t h  since these measurements do not consider 
the joint 1 inkage systems involved. 

E. Statistical Comparisons 

As mentioned a t  the beginning o f  Chapter 311, a s ta t i s t i ca l  
cornparisan (analysis of variance) between measurement means fo r  

selected corn measurements f w m  the three subsamples Ci . e., three 
data sets) taken in this study showed no significant di f ference 

between these subsamples at the .05 f eve1 sf significance. A similar 
comparison was made between results taken by automated and standard 
measurement techniques in t h i s  study and between results fo r  this 
study and the  previous CPSC study completed in 1975 by comparing 
selected core measurements. 

Table 4 shows the results obtained by using a Student's t-test 
to compare means for selected core measurements taken by automated 

and standard techniques. As indicated i n  the l a s t  column there was 

a significant difference a t  the .05 level in several instances. If 

one excludes the first two age groups, however, I t  is  observed that a 
statistically s ign i f i can t  djfference fn the mans occurred in only 6 

out o f  30 cases and that these were randomly distributed amng the 







certain practical constraints previously discussed necess i t a t ed  the 
use o f  standard equipment  a t  times, i t  can be seen from Table 4 

t h a t  70% of t he  subjects aver 6 years were measured by automated 
equipment. T h u s ,  differences caused by use o f  standard instrument 
techniques on the overall results are reduced by t h e  relative 
sampf e sizes. 

Table 5 shows the results obtained by using a Student's t - t e s t  

to compare population means for se l ec t ed  measurements taken i n  the  

7975 study with the same measurements taken in t h e  present study. 

A t  f irs t  glance a number o f  cases where a s t a t i s t i c a l l y  s i g n i f i c a n t  
difference exists are  observed. On cf oser inspection , however, i t  

i s  seen t h a t  the actual differences are probably not functiona77y 
important from a design application viewpoint. Simi 1 a r  t o  the re- 
sults for 2-4 and 4-6 year of ds in Table 4, many o f  these differences 
may be a t t r ibuted  t o  differences o f  age distribution between the 

studies w i t h i n  the age groups compared. For example, fo r  infants 
l e s s  than 6 months ( - 5  yea r s ) ,  the 1975 study mean values are con- 
s is ten t ly  smaller than the 1977 study mean values ~ e f l e c t i n g  the fact 
that a larger number a f  the infants in the 1975 study were measured 
a t  l'nfant cl in- ics where most i n f a n t s  are less than 3 months. S'limilarly, 

t h e  1%-2 year olds show consistentfy larger mean values in the  1975 
study reflecting differences in sanrp7ing and age 6.istribution in the 
two studies. Two other factors which may b e  reflected in these 
s t a t i s t i c a l  differences include differences i n  geographic d i s t r i b u t i o n  
and differences i n  anthropometrists, 

The f a c t  tha t  these differences appear t o  exist between two 
studies conducted under such simi lar ci rcumstances only serves to 

point out the magnitude o f  the problem one has i n  combining o r  using 

anthropometric data taken i n  two or  more independent studies. I t  does 

not  a l t e r  the fact t h a t  the combined results a f  these two studies 

represent the most accurate, consistent, and complete body o f  U. S .  

infant, c h i l d  and youth anthropometric data ava i lab le  today for 

application to consumer product design. 



Table 5. Sta t i s t i c a l  Comparisons o f  Selected faeasuscment 
Means for 1975 and 7977 CPSC Child Measurement Studies 

WEIGHT (kg) 

Age Mean Value 
(Vrs) -7975 ( N j  1977 ( N f  

0-.5 5.4 (189) 6.9 ( 62) 
.5-2.0 8.4 f 99) 8.6 ( 50) 

7.0-1.5 10.0 ( 50) 10.2 ( 38) 
3.5-2.0 11.7 ( 52) 11.3 { 33) 
2.0-5.0 15.9 (803) 15.9 (578) 
5.3-7.0 20.5 (647) 20.6 (483) 

7.0-10.0 27.5 (772) 28.4 (715) 
STATURE (cm) 

SHOULDER BREADTH (cm) 

- ERECT SITTING HEIGHT f cm) 

0 - - 5 3 8 . 5  (202) 42.0 ( 7 9 )  
.5-7.0 45.0 ( 91) 46.6 ( 57) 

1.0-1.5 47.8 ( 41) 49.2 ( 39) 
1.5-2.0 51.3 ( 52) 51.1 ( 43) 
2-0-5.0 56.7 (7359) 57.0 (569) 
5.0-7.0 62.1 (793) 63.2 (477) 

7.0-70.0 68.5 f816) 59.3 (7101 

WEE-HEIGHT (cm) 

HEAD CIRCUMFERENCE (cm) 

Di f f  erence 
1975-1977 

-1.5 
-.2 
-.2 

.4 

.O 
-. 1 
-.9 

-4.8 - -9  
-1.3 
1.8 

- 7  
- . 7  - -8 

-1.6 
-. 6 

- 1  
-5 

- 4  2 
-.4 
- . S  

-3.6 
-1.6 
-1.4 

.2 
- "  3 

-1 .-I 
-.8 

-7.7 
-.4 
- .2 
.7 
- 2  

-.5 
-.7 

-1 -6 
- 4  
.I 

1.2 
.4 
.5 

r\ 
- 3  

Sig .  D i f f . .  @ 
-05 level 

Yes 
No 
No 
No 
No 
No 

Yes 

Yes 
No 

Yes 
Yes 
Yes 
No 

Yes 

Yes 
Yes 
No 
No 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 

Yes 
Yes 

Et 0 
Yes 
No 

Yes . 
Yes 

Yes 
No 
No 

Yes 
Yes 
Yes 
Yes 
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APPENDIX 

MEASUREMENT LOCAT1 ONS BY GEOGRAPW 1 C AREA 

NEW ENGLAND 

MASSACHUSETTS 

Westborough Junior High School, Westborough 
Treasure Valley Boy Scout Camp, Paxton 
Fi  v ing  and Learning Centers, Boston Area 

CONNECTICUT 

Windham filland 4H Camp, Abington 
Camp Sf oan YMCA, Lakevi 1 l e  

NEW HAMPSHIRE 

Camp Andover-kal d m ,  Meredith Center 

MIDDLE ATkANTf C 

NEW YBRK 

Roslyn High School, Rosfyn 

NEW JERSEY 

YMCA Day Camp, Scotch Plains 
4 Seasons Outdoor Center, Lebanon 

PENNSYLVANIA 

R i  v e r v i  ew H i  gh School , Oakmont 
Riverview Junior High, Oakmont 

MARYLAND 

B l  ack Rock YMCA, Butler 

Hi ghway Safety Research Ins t i  tute, Ann Arbor 
Chi 1 dren ' s PI ay School, Ann A r b o r  
F i t t f  e Farms Nursery, Ann Arbor 
S t .  kukes Nursery, Ann Arbor 
Litt le Red School House, Ann Arbor 
Community Day Care Center, Ann Arbor 



MICHIGAN (continued) 

Little Angels Murswy, Ann Arbor 
Meadowbrook Farms Nursery, Ann Arbor 
Perry School Nursery, Ann Arbor 
He1 3 Baby Cf  i n i  c, University Hospi ta l  , Ann Arbor 
St. Paul s Lutheran Elementary School 
Dr. Donnefly's Pediatric Clinic, Pontiac 
Oakland University f addler Center, Oakfand 
C h i  1 dsen' s Center Montessori, Detroit 
Do Re Me Nursery, Detroit 
Sugar ' N  Spice Nursery, Detroit 
East Middle, Ypsi f an t i  
Ypsilanti High School 
West Middle, Ypsilanti 
Estabrook Elementary, Ypsi lant i  
Ponti ac Central , Pontiac 
Whitfief d Elementary, Pontiac 
Franklin Elementary, Pontiac 
Erickson Elementary, Ypsilanti 
George Elementary, Ypsif ant i  
Woodruff El ementaany , Ypsilanti 
Manchester High, Manchester 
South Lyon Elementary, South Lyon 

Mt. Vernon High, Mt. Vernon 
Wiggin St. Elementary, Garnbier 
Fredericktown Nigh 
Fredericktown Intermediate 

SOUTH ATLANTIC 

FLORIDA 

M i  I kinson E l  ernentary, Sarassta 
Bradenton Middle School , Bradenton 
Gocio €1 ementary, Sarasota 

Mini-School System, Atlanta Area 

Rayne High School, Rayne 
Crow1 ey Junior H i  gh School , Crow1 ey 



MISSISSIPPI 

Mendenha1 1 Attendance Center 
Magee Attendance Center 
West Union Junior High School, Pinola 
Magee Junior High School 

TEXAS 

Robert E. Lee High School 
Pumphrey Elementary 
Baytown Junior High School 
Sugar ' N Spice Nursery 
Little friends Day Care Center 

CENTRAL 

COLORADO 

Sterl i n g  High Schoo? 
Cafiche High School, I l i f f  
Campbef 7 El emen tary, Sterl i ng 
Aunt Betty's Playschool, Sterling 
N.E. Cof fege Day Care Center, S t e r l i n g  

Spoede Elementary, St. Louis 
West Ladue Junior High, St. Louis 

West High, Haterloo 
McKinstry Junior High, Waterloo 
Orange E l  ementary , Water1 oo 
k t e r f o o  Day Care Center 

WEST 

OREGON 

Dune Elementary, Eugene 
Church i  l l H i  gh, Eugene 
Patterson Comunt ty School , ~uiene 
Towne Carousel1 Day C a m ,  Eugene 
Rainbow Valley Day Care, Eugene 

Pi. CALIFORNIA 

Ridgeview Junior High, Napa 
Vintage High ,  Napa 



N. CALIFORNIA (Cont'd) 

Amijo High, Fa i r f i e ld  
Fairfield High 
Amy Blanc Elementary, fa? rfiel d 
Crystal Intermediate, S u i s u n  

SOUTHWEST 

S. CALIFORNIA 

Go1 denbert School - Over1 and, Westwood 
The Murtery, Los Angeles 
hos Angel es family School 
Go1 denberg School - Brentwood 

ARIZONA 

Greenway Mi ddf e School, PRoeni x 
Desert Cove E l  ementarry, Phoenix 

628. 
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