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CHAPTER I 

INTRODUCTION 

A. I n t r o d u c t i o n  

I n  1975, t h e  Biomedical  Department of  t h e  Highway S a f e t y  Research 

I n s  t i  t u t e  (HSRI) under t h e  sponsorship o f  t h e  Consumer Product  S a f e t y  

Commission (CPSC) completed an anthropometr ic  survey o f  i n f a n t s  and 

c h i l d r e n  t o  age 12 ( 2 2 ) .  I n  t h a t  s tudy,  41 measurements chosen f o r  

t h e i r  f u n c t i o n a l  a p p l i c a t i o n  t o  des ign o f  c h i l d r e n ' s  p roduc ts  were 

ob ta ined  on a  sample o f  ove r  4000 i n f a n t s  and c h i l d r e n  r e p r e s e n t a t i v e  

o f  t h e  c u r r e n t  U.S. p o p u l a t i o n .  The p resen t  s tudy  i s  a  c o n t i n u a t i o n  

and ex tens ion  o f  t h i s  survey and i s  an a t tempt  t o  p r o v i d e  a  more 

complete source o f  u s e f u l  an thropometr ic  data  on c h i l d r e n  and youths  

th rough age 18. I n  t h i s  c o n t i n u a t i o n  study,  da ta  on 87 measurements 

have been o b t a i n e d  on over  4100 a d d i t i o n a l  sub jec ts  two weeks through 

18 yea rs  o f  age, r e p r e s e n t i n g  as n e a r l y  as p o s s i b l e  t h e  U. S. p o p u l a t i o n  

w i t h  r e g a r d  t o  race,  demographic, and socio-economic f a c t o r s .  T h i s  

r e p o r t  desc r ibes  t h e  procedures and p resen ts  t h e  r e s u l t s  o f  t h i s  s tudy.  

Chapter I con ta ins  two a d d i t i o n a l  sec t i ons .  Sec t i on  B  p rov ides  

a  b r i e f  d e s c r i p t i o n  o f  r e 1  a t e d  anthropometr i  c  background m a t e r i a l  and 

S e c t i o n  C p resen ts  t h e  o v e r a l l  i n v e s t i g a t i o n  o b j e c t i v e s .  

Chapter I 1  discusses t h e  methods and procedures i n c l  ud ing  t h e  mea- 

surement and sampl ing s t r a t e g y  designed t o  p r o v i d e  a  maximum amount o f  

da ta  on a  sample r e p r e s e n t a t i v e  o f  t h e  U n i t e d  S ta tes  Youth 0-18 yea rs  o f  

age. I n  a d d i t i o n ,  a  complete d e s c r i p t i o n  o f  t h e  measurement equipment 

i s  i nc luded .  

The main body o f  t h e  r e p o r t  i s  found i n  Chapter I 1 1  which i s  d i v i d e d  

T h i s  s tudy was a n n u a l l y  reviewed by, and conducted under standards es- 
t a b l i s h e d  by  t h e  U n i v e r s i t y  of Mich igan Medical  Center, Committee t o  r e -  
view Grants f o r  C l i n i c a l  Research and I n v e s t i g a t i o n  I n v o l v i n g  Human Beings, 
and conforms t o  t h e  q u i d e l i n e s  o f  t h e  I n s t i t u t i o n a l  Guide t o  Department o f  
Hea l th ,  Educat ion  and Wel fare  P o l i c y  on P r o t e c t i o n  of Human Sub jec ts .  



i n t o  s i x  sec t ions  of r e s u l t s .  Sec t ion  A descr ibes t h e  f i n a l  sample 

by sex, age, race  and geographical  l o c a t i o n .  Sec t ion  B con ta ins  t h e  

measurement r esu l  t s  f o r  2-1 8  year  01 ds. Each measurement i s  presented 

separa te ly  a long w i t h  a  measurement desc r i p t i on ,  photograph, ill us t ra -  

t i o n ,  and resu l  t s .  These r e s u l  t s  a re  presented us i ng  bo th  t ab l es  o f  

summary s t a t i s t i c s  by age group (one year  i n t e r v a l s )  and s c a t t e r  

p l o t s  o f  t h e  ac tua l  data  p o i n t s  versus age f o r  combined sexes, and 

males and females separa te ly .  I n  Sect ion C t he  t a b u l a r  r e s u l t s  f o r  

2-18 yea r  o l d s  a re  presented i n  measurement groups accord ing t o  body 

reg ion  w i t h  one age group per  t a b l e .  I n  Sect ion D t he  r e l a t i o n s h i p s  

between se lec ted  f unc t i ona l  measurements and he igh t  and we igh t  a re  

descr ibed us ing  b i v a r i a t e  s c a t t e r  p l o t s  and t ab les  o f  reg ress ion  and 

c o r r e l a t i o n  c o e f f i c i e n t s .  I n  Sec t ion  E t h e  r e s u l t s  f o r  i n f a n t s  a re  

presented us ing  t a b u l a r  and g raph ica l  p resen ta t ions  a long  w i t h  measure- 

ment desc r i p t i ons ,  photographs, and ill ust ra t ions ,  w h i l e  Sect ion F 

i s  a  g lossary  o f  anatomical  and anthropometr ic  terms used i n  t h e  

measurement desc r i p t i ons .  

Chapter I V  con ta ins  a  b r i e f  d i scuss ion  o f  these r e s u l t s .  

B. Related Background 

According t o  f i g u r e s  f rom the  Nat iona l  Center f o r  Hea l th  S t a t i s -  

t i c s ,  Hea l th  Serv ices,  and Mental Hea l th  Adm in i s t r a t i on ,  U.S. Depart- 

ment o f  Heal th ,  Educat ion and Welfare, over  52,000 i n f a n t s  under one 

year  o f  age and over  24,000 c h i l d r e n  f rom one t o  fou r teen  years  d i e d  

i n  1974 ( 9 ) .  Whi le t he  m a j o r i t y  o f  i n f a n t  f a t a l i t i e s  each year  a re  

due p r i m a r i l y  t o  endogenous f a c t o r s  d u r i n g  t h e  f i r s t  four pos t -na ta l  

weeks, t h e  deaths a re  i n c r e a s i n g l y  due t o  exogenous environmental  i n -  

f luences from f o u r  weeks on ( 1 ) .  A f t e r  age one year ,  acc idents  were 

t h e  l ead ing  cause o f  c h i 1  dhood deaths (5,6,10,24), account ing f o r  4,300 

o f  t he  11,548 repor ted  deaths i n  the  one- t o  four-year age group ( 9 ) .  

Regarding i n j u r i e s ,  r ecen t  data (1975) f rom t h e  Consumer Product 

Sa fe ty  Commission i n d i c a t e  t h a t  more than 2 m i l l i o n  c h i l d r e n  a re  i n -  



j u r e d  each y e a r  i n  acc iden ts  i n v o l  v i n g  toys ,  p layground equipment, 

b i c y c l e s ,  and o t h e r  c h i l d r e n ' s  and household p r o d u c t s ( l 5 ) .  It has 

a l s o  been es t ima ted  i n  tes t imony  by  t h e  U. S .  Department o f  

Hea l th ,  Educat ion  and We1 f a r e  (22)  t h a t  t o y s  a1 one a r e  respons i  b l  e  

f o r  i n j u r i e s  t o  700,000 c h i l d r e n  each y e a r  and t h a t  f rom 403,000 

( 2 )  t o  760,000 (14)  c h i l d r e n  r e q u i r e  medical  a t t e n t i o n  each y e a r  

from b i c y c l e  acc iden ts .  

Need1 ess t o  say, a  1  arge number o f  these i n j u r i e s  and deaths 

a r e  due t o  causes beyond t h e  c o n t r o l  o f  t h e  p roduc t  des igner .  Yet, 

w h i l e  most a c c i d e n t  r e p o r t i n g  procedures o f  t h e  p a s t  have used 

general  i zed c a t e g o r i e s  and vague t e r m i  no1 o g i  es t o  c l a s s i f y  causes 

o f  i n j u r i e s  and deaths i n  acc iden ts ,  ev idence i s  mount ing t o  suggest  

t h a t  a  l a r g e  number o f  acc iden ts  t o  i n f a n t s  and c h i l d r e n  a r e  a  r e -  

s u l  t o f  p o o r l y  o r  i m p r o p e r l y  designed commercial p roduc ts .  For  

example, communications w i t h  i n d i v i d u a l  p e d i a t r i c i a n s  and coroners  

suppor t  t h e  f a c t  t h a t  many cases o f  death and i n j u r y  t o  i n f a n t s  

have r e s u l t e d  f rom improper o r  dangerous des ign o f  i n f a n t  o r  juven-  

i l e  f u r n i t u r e .  

Whi le  t h e r e  a r e  many reasons why a  t o y  o r  household p roduc t  

may be p h y s i c a l l y  unsafe (e.g., sharp edges, p o i n t s  and p r o t r u s i o n s ,  

f a u l t y  mechanisms, e t c .  ), a  p r imary  f a c t o r  which has general  appl i- 

c a t i o n  t o  a lmost  a l l  p roduc ts  i s  concerned w i t h  t h e  p h y s i c a l  dimen- 

s ions  and fea tu res  of t h e  p roduc t  and i t s  components as they  r e l a t e  

t o  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  o f  t h e  user  o r  o t h e r  i n d i v i d u a l s  

who may come i n  c o n t a c t  w i t h  t h e  product .  For  example, how l a r g e  

o r  smal l  shou ld  ho les  and spacings i n  toys ,  f u r n i t u r e  s l a t s ,  r a i l i n g s ,  

and a p p l i a n c e  v e n t i l a t i o n  covers  be so t h a t  i n f a n t s  and c h i l d r e n  do 

n o t  g e t  t h e i r  heads, f i n g e r s ,  and hands s tuck  o r  i n j u r e d ?  How shou ld  

s t r o l l  e rs ,  h i g h  c h a i r s  and t r i c y c l e s  be designed t o  p reven t  acc iden ts  

due t o  i n s t a b i l i t y ?  Or, what shou ld  be the  dimensions o f  b i c y c l e s  

and b i c y c l e  hand brakes,  school  desks, school bus seats ,  p layground 

equipment, e t c .  designed f o r  use by  c h i l d r e n  o f  s p e c i f i c  ages and/or  

body s i z e s ?  Answers t o  these and many o t h e r  ques t i ons  r e q u i r e  t h a t  



a  compl e t e  and r e 1  i a b l  e  source of  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  o f  

i n f a n t s ,  c h i 1  dren, and you th  be a v a i l  a b l e  t o  des igners ,  eng ineers ,  

and o t h e r  groups concerned w i t h  e s t a b l i s h i n g  guide1 i n e s  and s tan-  ' 

dards  f o r  t h e  manufacture of  these p roduc ts .  As o f  1972, however, 

such a  source o f  r e l i a b l e  and c o n s i s t e n t  da ta  p r o v i d i n g  measure- 

ment s t a t i s t i c s  f o r  bo th  t r a d i t i o n a l  and f u n c t i o n a l  an th ropomet r i  c  

measures f o r  a  sample r e p r e s e n t a t i v e  of  t h e  i n f a n t s ,  c h i l d r e n ,  and 

y o u t h  i n  t h e  U n i t e d  S t a t e s  was n o t  a v a i l a b l e .  

I n  1972 t h e  Biomedical  Department o f  t h e  U n i v e r s i t y  o f  M i c h i -  

gan 's  Highway Safe ty  Research I n s t i t u t e  completed a  1  i t e r a t u r e  

survey o f  an th ropomet r i c  s t u d i e s  o f  i n f a n t  and c h i l d  measurements. 

The r e s u l t s ,  which c o n s t i t u t e  a  comprehensive rev iew o f  c h i l d  and 

i n f a n t  measurements9 a r e  presented i n  Source Data o f  I n f a n t  and 

Chi  1 d Measurement: I n t e r i m  Data 1972 (18)  which re fe rences  over  

800 s t u d i e s  p r o v i d i n g  c h i l d  measurement da ta .  Wh i le  t h i s  compre- 

hens ive r e v i e w  o f  t h e  l i t e r a t u r e  on c h i l d  and i n f a n t  anthropometry 

data  revea led  t h a t  a  l a r g e  number o f  s t u d i e s  had been conducted, 

t h e  data  u r g e n t l y  needed f o r  a  number o f  c u r r e n t  s a f e t y  a p p l i c a t i o n s  

were n o n - e x i s t e n t .  A l a r g e  number o f  these s t u d i e s  were l o n g i t u d i n a l  

( r a t h e r  than  c r o s s - s e c t i o n a l )  surveys designed t o  s t u d y  t h e  growth 

o f  a  f i x e d  p o p u l a t i o n  o v e r  a  p e r i o d  o f  t i m e  u s i n g  o n l y  a  few b a s i c  

measures such as h e i g h t  and weight .  A l l  t h e  s t u d i e s  were l i m i t e d  

i n  t h a t  t h e y  e i t h e r  used s p e c i f i c  popu la t i ons ,  s e l e c t e d  age ranges,  

o r  o n l y  a  few measurements, and d i d  n o t  c o n s i d e r  d i f f e r e n c e s  due t o  

r e g i o n  o f  t h e  coun t ry ,  race,  and o t h e r  environmental  and soc io -  

economic f a c t o r s  l i k e l y  t o  a f f e c t  t h e  s i z e s  o f  c h i l d r e n .  Even i f  

these  f a c t o r s  had been cons idered and i f  a l l  t h e  measurements 

necessary had been taken i n  one s tudy  o r  another ,  d i f f e r e n c e s  due t o  

measurer techn ique,  d e f i n i t i o n s  i n  measurements, and d i f f e r e n c e s  i n  

age group ings would make i t  i m p o s s i b l e  t o  compi le  these data  i n t o  

one common source o f  re1  i a b l  e  and c o n s i s t e n t  i n f o r m a t i o n .  A d d i t i o n -  

a l l y ,  many growth s t u d i e s  as r e c e n t l y  as Marsha l l  and C a r t e r ,  1975 (7) 

See r e f e r e n c e  22 f o r  a  b r i e f  d i s c u s s i o n  o f  these s t u d i e s .  



have found t h a t  c h i l d r e n  today a r e  t a l l e r  and l a r g e r  than  c h i l d r e n  

t h e i r  same age i n  p a s t  genera t i ons .  S ince  o n l y  o n e - t h i r d  o f  t h e  

35 most complete s t u d i e s  encountered had been made s i n c e  1960, i t  

i s  q u e s t i o n a b l e  how r e p r e s e n t a t i v e  much o f  these d a t a  may be o f  

t h e  c u r r e n t  p o p u l a t i o n  o f  U. S, c h i l d r e n .  

I n  1972, as a  r e s u l  t o f  t h e  c l e a r  need f o r  more usefu l  and 

c u r r e n t  c h i l d  measurement da ta  f o r  p roduc t  s a f e t y  design,  t h e  Con- 

sumer Product  Safe ty  Commission c o n t r a c t e d  w i t h  t h e  U n i v e r s i t y  o f  

M ich igan  t o  under take t h e  t a s k  o f  p r o v i d i n g  these  data.  The s t u d y  

wh ich  r e s u l t e d  was completed i n  March, 1975 and t h e  da ta  were r e -  

p o r t e d  i n  t h e  pub1 i c a t i o n  Phys ica l  C h a r a c t e r i s t i c s  of  C h i l d r e n  as 

Re la ted  t o  Death and I n j u r y  f o r  Consumer Product  Safe ty  Design ( 2 2 ) .  

A t o t a l  o f  41 body measurements were taken  on ove r  4,000 i n f a n t s  

and c h i l d r e n  r e p r e s e n t i n g  t h e  U.S.  p o p u l a t i o n  from 2 weeks th rough  

12 yea rs  o f  age. An i m p o r t a n t  aspect  o f  t h i s  s tudy  was t h e  des ign,  

f a b r i c a t i o n ,  and use o f  a  p o r t a b l e  min i -computer  system f o r  auto-  

m a t i c  r e t r i e v a l  o f  measurement da ta .  Standard anthropometers,  

c a l i p e r s ,  and tape  dev i ces  were mod i f i ed  t o  o u t p u t  e l e c t r i c a l  

s i g n a l  s  t o  t h e  computer and p ressu re  t ransducers  were u t i  1  i zed t o  

s t a n d a r d i z e  measurements on s o f t  t i s s u e .  Devices were a1 so des i  gned 

f o r  f a s t  and r e 1  i a b l  e  measurements o f  whole-body c e n t e r s  o f  g r a v i t y  

i n  t h e  s t a n d i n g  and seated p o s i t i o n s  and f o r  o b t a i n i n g  a  number o f  

f u n c t i o n a l  measurements such as hand c lea rance ,  g r i p  s i z e ,  and 

f i n g e r  d iameters .  

C.  O b j e c t i v e s  

The o v e r a l l  o b j e c t i v e  o f  t h e  p r e s e n t  s tudy  was t o  p r o v i d e  a  com- 

p l e t e  source of an th ropomet r i c  da ta  on U. S .  c h i l d r e n  f o r  consumer 

p r o d u c t ( s )  des ign,  hazard  assessment and guidance i n  e s t a b l i s h i n g  

requ i remen ts  o r  recommendations i n  s tandards .  I n  c a r r y i n g  o u t  a  

s t u d y  o f  t h i s  comp lex i t y ,  i t  was necessary t o  s u b d i v i d e  t h e  e f f o r t  

i n t o  t h e  f o l l o w i n g  tasks .  
1. Develop a  l i s t  o f  t r a d i t i o n a l  and f u n c t i o n a l  

an th ropomet r i c  measurements most u r g e n t l y  



needed on i n f a n t s ,  c h i l d r e n  and you th  f rom 
2 weeks t o  18 years  f o r  broad appl i c a t i o n  t o  
p roduc t  s a f e t y  design.  

2. Determine a  measurement s t r a t e g y  and sampl i ng 
procedure t h a t  would e f f i c i e n t l y  and a c c u r a t e l y  
c o l l  e c t  these da ta  on a  sample r e p r e s e n t a t i v e  o f  
t h e  t o t a l  U. S .  p o p u l a t i o n  o f  i n f a n t s ,  c h i l d r e n ,  
and youth .  

3. Make necessary m o d i f i c a t i o n s  t o  e x i s t i n g  an th ro -  
pomet r i c  i ns t ruments  and assemble a  second po r -  
t a b l e  computer system f o r  c o l l e c t i n g  these 
anthropometr ic  da ta .  

4. C o l l  e c t ,  reduce, and ana lyze t h e  r e q u i r e d  
dimensional  data.  

5. Tabula te  and p resen t  t h e  d a t a  i n  a  format  o r  
formats most u s e f u l  t o  persons concerned w i t h  
des ign ing  o r  e s t a b l i s h i n g  g u i d e l i n e s  and s tan -  
dards f o r  c h i  1  d r e n ' s  products ,  t a k i n g  i n t o  
c o n s i d e r a t i o n  t h e  p o t e n t i a l  f u n c t i o n a l  a p p l i  - 
c a t i o n s .  



CHAPTER I 1  

METHODS AND PROCEDURES 

A. Study Design 

As s t a t e d  i n  t h e  o b j e c t i v e s ,  t h e  purpose o f  t h i s  s t u d y  was t o  

p r o v i d e  an th ropomet r i c  da ta  o f  b o t h  a  f u n c t i o n a l  and t r a d i t i o n a l  

n a t u r e  t o  d e s c r i b e  t h e  s i z e s  o f  i n f a n t s ,  c h i l d r e n  and you ths  f r o m  

0 t o  18 y e a r s .  I n  o r d e r  t h a t  t h e  s tudy  sample r e p r e s e n t  as 

c l o s e l y  as p o s s i b l e  t h e  c h i l d r e n  and y o u t h  o f  t h e  48 conterminous 

Uni  t e d  S t a t e s ,  t h e  c o o p e r a t i o n  and consul  t a t i o n  o f  t h e  U n i v e r s i t y  

o f  M ich igan  B i o s t a t i s t i c s  Department was ob ta ined .  From an e x t a n t  

l i s t  o f  p u b l i c  schoo ls  a v a i l a b l e  from t h e  t h i r d  round (1975) o f  a  

s t u d y  o f  y o u t h  f i t n e s s  completed i n  t h e  Department o f  Phys i ca l  

Educat ion  a t  t h e  U n i v e r s i t y  o f  Michigan,a sub-sampl e  was s e l e c t e d  

f o r  t h i s  s tudy .  

The s e l e c t i o n  procedure  used i n  t h e  Youth F i t n e s s  Study i s  

d e s c r i b e d  i n  d e t a i l  i n  R e i f f ,  K i sh  and H a r t e r  ( 1 6 ) .  I n  b r i e f ,  t h e  

Survey Research Center ,  U n i v e r s i t y  of  M i  c h i  gan, m a i n t a i n s  economic, 

demographic, and s o c i o l o g i c a l  i n f o r m a t i o n  on a  n a t i o n a l  sample 

r e p r e s e n t a t i v e  o f  t h e  U n i t e d  S t a t e s  p o p u l a t i o n  c o n s i s t i n g  of  74 

p r i m a r y  sampl ing u n i t s  (PSU's) wh ich  a r e  made up of  one o r  more 

c o u n t i e s .  These PSU's i n c l u d e  t h e  12 1  a r g e s t  s tandard  m e t r o p o l i t a n  

s t a t i s t i c a l  a reas (SMSA's) p l u s  62 o t h e r  PSU's wh ich  a r e  d i v i d e d  

i n t o  two groups b o t h  r e p r e s e n t a t i v e  o f  t h e  p o p u l a t i o n  o u t s i d e  t h e  

12 l a r g e s t  SMSA's. The sampl ing  frame u t i l i z e d  i n  t h e  Youth F i t n e s s  

Study was s e l e c t e d  f rom t h e  12 SMSA's i n  one o f  t hese  ha lves ,  and 

c o n s i s t e d  a t  t h e  f i r s t  s tage  o f  t h e  12 l a r g e s t  c e n t r a l  c i t i e s ,  22 

suburban c o u n t i e s  s e l e c t e d  from these 12 SMSA's and t h e  31 c o u n t i e s  

o u t s i d e  t h e  12 SMSA's. 

I n  t h e  Anthropometr ic  Study o f  t h i s  r e p o r t ,  8 o f  t h e  12  

c i t i e s  were randomly s e l e c t e d  and 10 c o u n t i e s  n e i g h b o r i n g  t h e  chosen 

8 c i t i e s  and 15  o f  t h e  rema in ing  31 c o u n t i e s  were then  o b t a i n e d  



by a random process. W i t h i n  each o f  the  chosen areas one school d i s -  

t r i c t  was randomly se lected.  

Next, w i t h i n  each d i s t r i c t  a l e v e l  o r  l e v e l s  of schools [ e l e -  

mentary school ( u s u a l l y  K-6), i n te rmed ia te  school ( u s u a l l y  7-9) and 

h i gh  school ( u s u a l l y  10-1 2 ) ]  were se lected.  Schools were se lec ted  

randomly f r om  among those w i t h  a g iven grade range and grade l e v e l s  

were se lec ted  randomly so t h a t  t he  r e s u l t i n g  sample was balanced i n  

t h e  r a t i o  2 elementary t o  1 i n t e rmed ia te  t o  1 h i gh  school .  

Un fo r tuna te ly ,  s e l e c t i o n  o f  a school d i s t r i c t  o r  school by t h i s  

sampling scheme d i d  n o t  guarantee i t s  p a r t i c i p a t i o n  i n  t he  study, 

Refusals o f  school boards, school super in tendents ,  o r  p r i n c i p a l s ,  and 

p r a c t i c a l  1 i m i t a t i o n s  o f  school b u i l d i n g s  such as space a v a i l a b l e  

made i t  necessary t o  s e l e c t  a l t e r n a t i v e  d i s t r i c t s  o r  schools as 

schedul ing progressed. Thus, t he  i d e a l  o f  adher ing r i g i d l y  t o  t he  

o r i g i n a l  sampl ing scheme cou ld  n o t  be r e a l i z e d  and i t  was impera t i ve  

t o  remain f l e x i b l e .  I n  each case where s u b s t i t u t i o n s  were necessary, 

however, every e f f o r t  was made t o  make t h e  s u b s t i t u t i o n  f rom the  

same c i t y ,  county o r  geographic area. It should be noted t h a t  t h e  

Ann Arbor Area was inc luded  i n  a d d i t i o n  t o  sampling d i c t a t e d  by t h e  

Nat iona l  Sampl i ng Scheme. 

0 .  Measurements and Measurement S t ra tegy  

1. General 

T r a d i t i o n a l  l y ,  anthropometr ic  measurements have been devised 

s o l e l y  t o  descr ibe  human v a r i a t i o n  i n  body morphology, body propor-  

t i o n s ,  and changes i n  s i z e  a t t r i b u t e d  t o  growth, race, and o t h e r  

va r i ab l es  o f  i n t e r e s t  t o  an th ropo log i s t s  . These dimensions were 

taken t o  descr ibe t he  1 i n e a r  d is tance  between two landmarks (he igh ts ,  

breadths and depths) o r  around a body segment a t  a p resc r ibed  l e v e l  

( c i r cumference) .  I n  t oday ' s  wor ld,  however, t h i s  c l a s s i c a l  approach 

t o  anthropometry i s  n o t  s u f f i c i e n t  t o  answer quest ions r e l e v a n t  t o  

t he  i n t e r a c t i o n  o f  man w i t h  a m u l t i t u d e  o f  man-made environments. 



While the  t r a d i t i o n a l  anthropometry measures a re  s t i  11 impor tan t  as 

they  descr ibe  d i f f e rences  between i n d i v i d u a l s  and popula t ions,  t he  

d i f f e rences  must a l s o  be considered as a  p a r t  of a  "man-machine 

system". Thus, i n  anthropometr ic  s tud ies  today, f u n c t i o n a l  measure- 

ments which descr ibe  phys i ca l  c h a r a c t e r i s t i c s  i n  r e l a t i o n  t o  man's 

performance i n  h i s  environment must be considered as w e l l  as t he  

more t r a d i t i o n a l  t ype  measurements. 

2, Ages 2-18 Years 

With a  systems approach t o  anthropometry as a  general 

gu i d i ng  p r i n c i p l e  and w i t h  t h e  r e c o g n i t i o n  o f  the  need f o r  a com- 

p l e t e  and cons i s t en t  data bank o f  both c l a s s i c a l  and f u n c t i o n a l  an- 

thropometry on U. S.  c h i l d r e n  and you th  f o r  a p p l i c a t i o n  t o  product  

design, t h e  process o f  s e l e c t i n g  measurements f o r  t h i s  s tudy was 

i n i t i a t e d .  Cons iderat ion was a l s o  g iven t o  t he  f a c t  t h a t  another 

s tudy o f  t h i s  magnitude would n o t  be l i k e l y  i n  the near f u t u r e  and 

i t  was thus e s s e n t i a l  t o  p rov i de  t he  maximum amount o f  i n f o r m a t i o n  

poss ib l e  w i t h i n  the  t ime and budget l i m i t a t i o n s  and t o  i d e n t i f y  those 

measurements t h a t  would be o f  most i n t e r e s t  and usefu lness t o  t he  

g rea tes t  number o f  people (e .  g. , s a f e t y  engineers , medical doctors ,  

human f a c t o r s  s p e c i a l i s t s  and o the rs ) .  

The r e s u l t  o f  these cons idera t ions  was t he  l i s t  o f  87 func- 

t i o n a l  and t r a d i t i o n a l  measurements shown i n  F igure  1. T r a d i t i o n a l l y ,  

a l l  measurements i n  anthropometr ic  surveys a re  made on every  sub jec t  

i n  t he  survey sample. It was r e a l i z e d  a t  t he  ou t se t ,  however, t h a t  

n e i t h e r  the  c h i l d r e n  o r  the  schools would pe rm i t  the  t ime f o r  87 

measurements on each sub jec t .  Previous exper ience had i n d i c a t e d  t h a t  

15-20 minutes i s  a  maximum t ime i n t e r v a l  f o r  bo th  o f  these f ac to r s ,  

which a l lows  about 40 measurements t o  be taken. Thus, an a l t e r -  

n a t i v e  measurement s t r a tegy  was needed. 

I n  essence, t h i s  new s t r a t e g y  d i v i d e s  t he  measurements i n t o  

f o u r  groups as i n d i c a t e d  i n  F igure  1  . One group of  22 measurements 

(Group I ) ,  c a l l e d  core measurements, was taken on every sub jec t .  The 
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o t h e r  t h r e e  groups of  measurements c a l l e d  body shape (Group 11),  

1  inkage and c e n t e r - o f - g r a v i  t y  (Group I I I), and head, face  and 

hands (Group I V )  were taken s e q u e n t i a l l y  a long  w i t h  t h e  c o r e  

measurements on every  t h r e e  s u b j e c t s .  Thus, on any one s u b j e c t  

o n l y  42-45 measurements were taken.  Whi le t h e  sample s i z e  f o r  t h e  

c o r e  measurements i s  equal t o  t h e  t o t a l  number o f  s u b j e c t s  i n  t h e  

s tudy,  f o r  t h e  o t h e r  t h r e e  da ta  s e t s  t h e  sample s i z e  i s  o n l y  one 

t h i r d  t h e  t o t a l  sample s i z e .  

The key f a c t o r  i n  t h i s  approach i s  i n  t h e  cho ice  o f  t h e  co re  

measurements wh ich  have been c a r e f u l l y  s e l e c t e d  t o  i n c l u d e  measure- 

ments h i g h l y  c o r r e l a t e d  w i t h  each o f  t h e  measurements i n  t h e  o t h e r  

t h r e e  da ta  s e t s .  S ince t h e  co re  measurements a r e  taken on eve ry  

s u b j e c t  and each o f  t h e  o t h e r  measurements i s  c o r r e l a t e d  w i t h  one 

o r  more o f  t h e  co re  measurements, comparison o f  t h e  co re  measurements 

assoc ia ted  w i t h  t h e  t h r e e  o t h e r  measurement groups p rov ides  a  pro-  

cedure f o r  check ing t h e  c o m p a r a b i l i t y  and rep resen ta t i veness  o f  t h e  

sample f o r  t h e  separa te  measurement s e t s .  

I n  o r d e r  t o  a v o i d  t h e  sys temat i c  a s s o c i a t i o n  o f  measurements 

w i t h  s u b j e c t s  f o r  a  p a r t i c u l a r  r e g i o n  o f  t h e  c o u n t r y  o r  age group, 

a l l  measurement s e t s  were taken e q u a l l y  a t  a l l  measurement s i t e s .  

To accompl ish t h i s ,  t h e  combinat ion  o f  measurement s e t s  ( co re  + 
shape, co re  + 1  inkage,  c o r e  + head, f a c e  and hands) was sequenced 

i n  t h e  computer program. 

I n  summary, then,  t h e  measurements i n  t h i s  s tudy  were s e l e c t e d  

t o  p r o v i d e  maximum i n f o r m a t i o n  f o r  t h e  maximum number o f  p o t e n t i a l  

users .  T h i s  was accomplished b y  a new measurement s t r a t e g y  wh ich  

takes  advantage o f  t h e  s t r o n g  r e l a t i o n s h i p s  between c e r t a i n  an th ro -  

pomet r i c  measurements, t he reby  p e r m i t t i n g  a  l a r g e  number o f  measure- 

ments t o  be taken on a  l a r g e  c r o s s - s e c t i o n a l  sample w i t h  a  minimum 

amount o f  t i m e  p e r  s u b j e c t .  

3. I n f a n t s  (0-24 months) 

S ince i n f a n t s  a r e  n o t  capable o f  p e r f o r m i n g  most o f  t h e  



f u n c t i o n a l  measures and do n o t  have mature s k e l e t a l  and muscular 

systems, many o f  t h e  measurements taken on 2-18 yea r  o lds  cannot 

be taken on i n f a n t s .  For t h i s  reason, a separate l i s t  o f  34 

measurements was compiled f o r  i n f a n t s  and i s  i l l u s t r a t e d  i n  F igure  2. 

Weight 
Crown-Sol e Length 
Crown-Rump Length 
Head C i  rcumference 
Head Breadth 
Head Length 
Shoulder Breadth 
Shoulder-El bow Length 
Upper A r m  C i  rcumference 
E l  bow-Hand Length 
Forearm Circumference 
W r i s t  Circumference 
Hand Length 
Hand Breadth 
Minimum Hand Clearance 
Maximum F i s t  Breadth 
Thumb D i  ameter 

Midd le  F inger  Diameter 
Chest Circumference 
Chest Breadth 
Wai s t  C i  rcumference 
Wai s t  Breadth 
Rump-Sole Length 
Rump-Knee Length 
Hip  Circumference 
Hip Breadth 
M i  d-Thi gh Circumference 
Mid-Thi gh Depth 
Knee-Sole Length 
C a l f  Circumference 
Ankle C i  rcumference 
Ankle Breadth 
Foot Length 
Foot Breadth 

F igure  2. I n f a n t  Measurement L i s t  

C.  Data C o l l e c t i o n  Procedures 

1 . Measurement Teams 

Measurements were taken by two teams o f  anthropometr is ts ,  one 

c o n s i s t i n g  o f  two females, t he  o t h e r  o f  two males. Each team member 

was chosen p r i m a r i l y  on t h e  bas i s  o f  exper ience i n  work ing w i t h  c h i l d r e n  

and teenagers. Dur ing  the  i n i t i a l  phase o f  t he  s tudy the  measurers 

underwent an ex tens ive  t r a i n i n g  p e r i o d  i n  s k e l e t a l  anatomy and anthro-  

pometry techniques. P r i o r  t o  conduct ing any f i e l d  measuring t he  teams 

underwent one month o f  c lose ly -superv ised  p r a c t i c e  measuring a t  HSRI 

so t h a t  they were comparable i n  how they handled the  equipment and 

took t h e  measurements. A f i f t h  team member had pr imary r e s p o n s i b i l i t y  

f o r  coo rd i na t i ng  and schedul ing measurement l o c a t i o n s  b u t  was a l s o  

t r a i n e d  a long  w i t h  the  measurement teams t o  take a l l  measurements and 



cou ld  be used as a s u b s t i t u t e  i n  the  absence of a team mehe r .  

2. Measurement S i t e  Schedul ing 

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

t h e  U. S. p u b l i c  school system i n  accordance w i t h  the  sampling scheme 

discussed p rev i ous l y .  The schedul i ng process gene ra l l y  i nvo l ved  con- 

t a c t i n g  t h e  super in tendent  o f  a chosen school system by l e t t e r ,  and 

a week o r  so l a t e r  f o l l ow ing  up w i t h  a telephone c a l l .  In fo rmat ion  

concerning the  purpose and procedures o f  t he  p r o j e c t ,  a long w i t h  

est imates o f  t he  number of s tudents  needed and expected l e n g t h  o f  

s t a y  i n  the school d i s t r i c t ,  were then sent  o u t  and t h e  p r o j e c t  was 

brought  be fo re  the  school board f o r  cons idera t ion .  I f  approved, the 

names and addresses of se lec ted  elementary, secondary, and h i gh  

schools i n  t h e  d i s t r i c t  were ob ta ined  and i n d i v i d u a l  p r i n c i p a l s  con- 

tac ted .  I n  many cases, t he  team coo rd i na to r  v i s i t e d  the  chosen 

schools and made a p resen ta t ion  of the  s tudy t o  t he  teachers and 

students.  I n  t h i s  regard,  an 18 minute c o l o r  movie produced i n  the 

prev ious CPSC measurement s tudy was an i nva luab le  a i d .  Of ten i t  was 

s u f f i c i e n t  t o  send t he  movie alone t o  a p a r t i c u l a r  school i n  o rde r  

t o  descr ibe t h e  s tudy t o  students and teachers.  

I n  general ,  i f  t he  s tudy was approved by t he  school board and 

super intendent,  the  i n d i v i d u a l  p r i n c i p a l s  were u s u a l l y  w i  11 i n g  t o  

a l l o w  t h e  s tudy t o  be conducted i n  t h e i r  school .  While every a t tempt  

was made t o  adhere t o  those schools chosen by the  s t a t i s t i c a l  sampling 

scheme, t h i s  was n o t  always poss ib l e  due t o  inadequate space, phys ica l  

l a y o u t  o f  t he  b u i l d i n g  ( i . e . ,  cou ld  t he  computer be e a s i l y  moved i n  

and ou t  o f  the  school ) ,  and the  coo rd i na t i on  o f  ou r  measuring schedule 

w i t h  school a c t i v i t i e s  (e .  g., exams, ho l i day  programs, e t c . ) .  

Once i t  had been decided t h a t  a school would be used i n  the 

study, the  forms and l e t t e r s  i l l u s t r a t e d  i n  Figures 3, 4, and 5 were 

d i s t r i b u t e d  t o  t he  s tudents .  These cons i s t  o f  a l e t t e r  o f  exp lana t ion  

t o  the  parents ,  a consent form and a ques t ionna i re  o f  demographic 

i n f o rma t i on  about the  c h i l d  and c h i l d ' s  fami l y .  Since i t  would be 





QUESTIONNAIRE FORM 

1. Name of School 

2.  Name of Teacher Hour Grade- 

3 .  Ci ty  S t a t e  

4. S u b j e c t ' s  Name 

a .  Sex: F M - 
b. B i r t h  Date :  - Month nay - Year 

c .  Race: Black American Ind ian  

White O r i e n t a l  

Other ( ~ p e c i f ' y )  

d .  Right  nanded - L e f t  Handed - Both - 
e .  Number of  B o t h e r s  S i s t e r s  

f'. Twin: Yes no 

g .  What i s  t n e  b i r t t ~  o r d e r  of  his c h i l d  i n  r e l a t i o n  t o  
b r o t h e r s  and s i s t e r s ?  
 h or example: l-o;dest , '-second o l d e s t ,  e t c .  ) 

h .  Has c h i l d  been under t r e a t m e n t  f o r  any s e r i o u s  i l l n e s s ?  

5 .  I fo ther ' s  Occupation 

6 .  F a t h e r ' s  Occupation 

7.  P o t h e r ' s  Education F a t h e r ' s  E d u c ~ t i o n  

( P l e a s e  check one)  

Elementary - - 
J u n i o r  High - - 
S a ~ i i o r  High - - 

- Col lege  - 
- Other - 

( P l e a s e  s p e c i f y )  

8. How l o n g  have you l i v e d  i n  t h i s  community ( y e a r s )  

 o or O f f i c i a l  Use Only TI 

Figure 5 ,  Subject  Ques t ionna i re  Form 



economical ly p r o h i b i t i v e  t o  d i s t r i b u t e  forms t o  a l l  students i n  a l l  

the  schools v i s i t e d ,  a p l an  f o r  d i s t r i b u t i n g  the forms t o  c e r t a i n  

c lasses cover ing  the  age ranges o f  i n t e r e s t  was worked o u t  w i t h  

each school p r i n c i p a l .  I n  a few cases, the  school p r i n c i p a l  i n -  

c luded a l e t t e r  o f  h i s  own w i t h  t h i s  package, acknowledging h i s  

approval o f  t he  study and encouraging p a r t i c i p a t i o n .  I f  t h i s  was 

done, t h e  s tudent  and parent  responses were usual l y  very  favorab le .  

I f  a school board d i d  n o t  approve t he  p r o j e c t  an a l t e r n a t i v e  

school d i s t r i c t  was se lec ted  v i a  a sampling scheme developed by t he  

U n i v e r s i t y  o f  Michigan B i o s t a t i s t i c s  Department o r  a d i s t r i c t  i n  

c lose  p r o x i m i t y  t o  the  o r i g i n a l  d i s t r i c t  was approached. 

The complete process o f  ob ta i n i ng  approval ,  making preparat ions 

t o  measure i n  i n d i v i d u a l  schools, and g e t t i n g  forms back f rom students 

and parents  gene ra l l y  took about 2 months. Because o f  t he  p o s s i b i l i t y  

o f  unan t i c ipa ted  problems (e.g., f l u  epidemics, teacher s t r i k e s )  i t  

was a l so  necessary t o  remain somewhat f l e x i b l e  i n  s e t t i n g  f i r m  

measurement dates w i t h  schools and t o  have a1 t e r n a t i v e  measuring 

s i t e s  a v a i l a b l e .  Thus, cons iderab le  e f f o r t  i n  p lann ing  and schedul ing 

was needed i n  o rde r  t h a t  the measuring teams cou ld  cont inue from 

l o c a t i o n  t o  l o c a t i o n  i n  a smooth and coord inated manner. 

b. Summer Schedule. Because pub1 i c  schools a re  c losed 

f o r  2 -3  months du r i ng  t he  summer i t  was necessary t o  change the 

schedul ing procedure somewhat dur ing  t h i s  per iod .  Overnight summer 

camps were a l o g i c a l  a l t e r n a t i v e  and e f f o r t s  were d i r e c t e d  toward 

schedul ing and measuring a t  these f a c i l i t i e s .  While the re  was l ess  

d i f f i c u l t y  i n  o b t a i n i n g  approval f rom camp d i r e c t o r s  t o  conduct the  

study, o the r  problems created a l ess  des i r ab le  s i t u a t i o n  f o r  measuring 

than i n  the  p u b l i c  schools. The phys ica l  f a c i l i t i e s  a t  camps were 

usua l l y  n o t  as conducive t o  us ing  the automated system, e i t h e r  due 

t o  s t a i r s ,  inadequate space, o r  inadequate power. Also, s ince the  

parents  a re  o n l y  a t  camp t o  b r i n g  t h e i r  ch i l d ren ,  i t  was necessary t o  

exp la i n  t he  p r o j e c t  and get paren ta l  approval du r i ng  the f i r s t  day o f  

camp. Despi te  these drawbacks, which r e s u l t e d  i n  a decrease i n  t he  



r a t e  of measuring, camps were t h e  pr imary  source o f  sub jec ts  over  

6 years o l d  d u r i n g  the  summer months. 

c. Preschool Measuring. Whi le 5 through 18 y e a r  o l d s  

were measured i n  p u b l i c  schools, t h e  pr imary  sources f o r  c h i l d r e n  

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

w i t h  the  camps, i t  was g e n e r a l l y  e a s i e r  and f a s t e r  t o  o b t a i n  approval 

f o r  measuring than i n  p u b l i c  schools.  Because these preschool  f a c i l i  

t i e s  g e n e r a l l y  have 50 o r  fewer c h i l d r e n ,  i t  was o f t e n  necessary t o  

move and s e t  up the equipment two o r  t h r e e  t imes a week. Perhaps 

t h e  g r e a t e s t  problem i n  measuring 2-5 y e a r  o l d  c h i l d r e n  was due t o  

t h e  u n w i l l  ingness o f  many o f  them t o  be measured. It was thus n o t  

i n f r e q u e n t  t h a t  a nursery  school would have a good response o f  

p a r e n t a l  consent, b u t  fewer c h i  1 dren cou ld  ac tua l  l y  be measured. 

d. Measuring a t  HSRI and I n f a n t  C l i n i c s .  Since 2-3 

year  o l d s  were o f t e n  u n w i l l  i n g  t o  be measured and s ince  t h e r e  a re  

r e l a t i v e l y  few 2-3 year  o l d s  i n  t h e  preschool centers ,  an a1 t e r -  

n a t i v e  source f o r  these c h i l d r e n  was needed. One procedure which 

was found use fu l  f o r  i n f a n t s  and t o d d l e r s  was t o  o b t a i n  names o f  

c h i l d r e n  born on se lec ted  dates f rom newspapers a t  t h e  l o c a l  l i b r a r y .  

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

c h i l d  o r  i n f a n t  t o  HSRI f o r  measuring. Whi le t h e  process was ted ious  

and t ime  consuming, a number o f  sub jec ts  aged 2 weeks t o  & years  

were ob ta ined  i n  t h i s  way. Two o t h e r  pr imary  sources f o r  measuring 

i n f a n t s  were t h e  U n i v e r s i t y  o f  Michigan We1 1 Baby C l i n i c  and a pedia- 

t r i c i a n ' s  c l i n i c  i n  Pont iac,  Michigan. 

D. Measurement Equi pment and Procedures 

1. Computer Systems 

The bas ic  process o f  c o l l e c t i n g  anthropometr ic data  was 

automated t o  a l a r g e  e x t e n t  by use o f  a p o r t a b l e  computer system 

i l l u s t r a t e d  i n  F igu re  6. Th is  system inc ludes  t h e  NOVA 1220 computer 

w i t h  24 K o f  memory, two tape d r i v e  u n i t s ,  16 channels o f  A / D  i n p u t ,  

a s i g n a l  c o n d i t i o n i n g  and power supply package f o r  process ing i n s t r u -  



ment s i g n a l s  and a c t i v a t i n g  dev i ce  t ransducers ,  and an i n t e r a c t i v e  

d i s p l a y  system c o n s i s t i n g  o f  t e r m i n a l  , keyboard and v ideo  d i s p l a y .  

F igu re  7 shows a  t y p i c a l  se t -up o f  t h e  automated measuring process.  

S ince two teams opera ted independent ly  and s imu l taneous ly ,  o f t e n  

i n  d i f f e r e n t  1  oca t i ons  , two automated systems were needed. One 

sys tem had been developed i n  t h e  p rev ious  CPSC c h i  1  d  measurement 

s tudy  ( 2 2 ) ,  w h i l e  a  second system was cons t ruc ted  e a r l y  i n  t h e  

p resen t  s tudy.  

F igu re  6. Computer System Used f o r  Anthro-  
pomet r i  c  Data A c q u i s i t i o n  

2. Automated Anthropometr ic  Devices 

Four d i f f e r e n t  automated measuring dev ices  were i n t e r f a c e d  

w i t h  t h e  NOVA computer system and u t i l i z e d  i n  t h e  measuring process.  

For  measur ing 1  i n e a r  d i s tances  ( i  .e., b readths ,  l eng ths ,  depths, 

h e i g h t s )  t h e  automated c a l i p e r s  o r  anthropometer was used. These 

ins t rumen ts  a r e  i l l u s t r a t e d  i n  t h e  drawings o f  F i g u r e  8 and have 



been previously described (11-1 3, 20-22). GPM (Siber  Hegner & Co. 
Ltd) anthropometers and ca l ipers  were modified t o  provide e l e c t r i c a l  

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

POSIT'ON SIGNAL 

Figure 8. Drawings of Modified Calipers ( l e f t )  and Anthropometer 
( r i g h t )  I1 1 us t ra t ing  Potentiometer, Pully and Cable 
System, Pressure Transducer and Switch. 



readou t  of l e n g t h  by  means of  a  1 0 - t u r n  p o t e n t i o m e t e r  connected t o  

t h e  moving b l a d e  by a  p u l l e y  and c a b l e  system. A  m i n i a t u r e  p ressu re  

t ransducer  (Koni  gsberg Model P21) mounted i n  t h e  s p e c i a l  p l  e x i  g lass  

b l a d e  p r o v i d e d  a  means o f  s t a n d a r d i z i n g  measurements on s o f t  t i s s u e .  

F i g u r e  9 shows t h e  a c t u a l  i ns t rumen ts  a long  w i t h  s e t s  o f  removable 

p o i n t e d  ex tens ions  o f  v a r y i n g  l e n g t h  f o r  t a k i n g  body l i n k a g e  and 

head, face  and hand measurements. A  b u t t o n  i n  t h e  s t a t i o n a r y  b l a d e  

i s  used t o  a c t i v a t e  t h e  measur ing process on each dev i ce .  

F i g u r e  9. Mod i f i ed  Cal i p e r s  ( l e f t )  and Anthropometer ( r i g h t )  w i t h  
Removable P o i n t e d  Blades and Anthropometer Extens ions.  

F i g u r e  10 shows a  t h i r d  automated dev i ce  used f o r  measuring 

v a r i o u s  body c i rcumferences.  T h i s  c o n s i s t s  of a  s tandard  s t e e l  

measur ing tape  wrapped around a  p u l l e y  wh ich  i s  a t t a c h e d  t o  t h e  

s h a f t  o f  a  1 0 - t u r n  po ten t i omete r .  The tape i s  wrapped about  t h e  p a r -  

t i c u l a r  body segment be ing  measured and c l i p p e d  back on t h e  t i p  o f  

t h e  aluminum tape  gu ide.  Tension i s  p r o v i d e d  by  a c o i l  s p r i n g  l o c a t e d  

i n s i d e  t h e  p u l l e y  and t h e  measurement i s  sensed b y  t h e  computer upon 

depress ing t h e  p l a s t i c  b u t t o n  w i t h  t h e  thumb o r  i n d e x  f i n g e r .  

A  f o u r t h  dev i ce  used t o  measure t h e  c e n t e r  o f  g r a v i t y  i s  il l u s -  

t r a t e d  i n  F i g u r e  11. T h i s  dev i ce  c o n s i s t s  o f  a  p l a t f o r m  suppor ted 



by three precisely calibrated load ce l l s .  The subject i s  placed on 
the platform in e i the r  a supine standing o r  supine s i t t i n g  position 

with the fee t  or  buttocks firmly against a reference plane. O u t -  
puts of the load transducing ce l l s  are  amp1 i f ied  before entering 
the AID u n i t  of the computer and dur ing execution of the center 
of gravity measuring routine, load cell  sampling i s  in i t i a ted  by 
depressing a keyboard key. In order t o  eliminate er ror  caused by 
subject movement, each transducer i s  sampled 1600 times i n  about a 

Figure 10. Modified Tape Device 

1-second time interval and the average A/D readings computed. Since 

the transducers have been precisely calibrated,  the weight and lo- 
cation of the subject ' s  center of gravity w i t h  respect to the 
reference plane can be calculated from load cell  readings taken with 
and without the subject on the platform. By reading the load ce l l s  
w i t h  the platform t i l t e d  15 degrees to  the horizontal as shown i n  

Figure 1 2 ,  one can i n  theory compute the location of the subject ' s  
center of gravity above the platform as well as along the platform. 
In practice, however, small measurement errors introduced in measuring 
the center of gravity between the load ce l l s  become magnified i n  com- 
puting the center of gravity above the platform and make f i e ld  measure- 



F igure  11. Center o f  G rav i t y  Device w i t h  Subject  i n  Supine 
Standing (upper)  and Supine S i t t i n g  Posi t i on (1ower ) .  

ments o f  v e r t i c a l  ( a n t e r i o r - p o s t e r i o r )  cen te r  o f  g r a v i t y  i n  t he  

supine s tand ing  p o s i t i o n  u n r e l i a b l e .  I n  t h i s  study, the re fo re ,  t he  

cen te r  o f  g r a v i t y  above the  p l a t f o r m  i s  repor ted  on l y  f o r  the supine 

s i t t i n g  p o s i t i o n .  Dur ing the  cen te r  o f  g r a v i t y  measuring sequence 

t he  computer program advances through t h e  sequence o f  e i g h t  p o s i t i o n s  

shown i n  F igure  13 sampling the  l oad  c e l l s  i n  each p o s i t i o n  when a 



Figure 12. Center of Gravity Device Ti1 ted t o  15". 

Standing Ti 1 ted 
Standing Horizontal 
Empty Horizontal 
Empty Ti 1 ted 
Seated Ti1 ted with Leg Support 
Seated Horizontal with Leg Support 
Empty Horizontal with Leg Support 
Empty Ti1 ted with Leg Support 

Figure 13. Sequence of Center of Gravity Device Position 

keyboard key i s  depressed. Upon completing the se r ies ,  the computer dis-  

plays the results  and compares the calculated weight with the value 

of the scale weight previously entered. I f  a s ignificant  difference 

in the two weights ex i s t s ,  the computer rejects  the center of gravity 

data and displays a request to  repeat the measurement. 

During the center of gravity measuring process, the supine 



s t a n d i n g  h e i g h t  and s i t t i n g  h e i g h t  a r e  measured w h i l e  t h e  s u b j e c t  i s  

l y i n g  on t h e  p l a t f o r m .  The p l a x i g l a s s  dev i ce  shown i n  F i g u r e  14 i s  

a l i g n e d  w i t h  t h e  measur ing tape  a t tached  t o  t h e  C.G.  p l a t f o r m  and 

F i g u r e  14. P l e x i g l a s s  Oevice f o r  Measur ing Supine S t a t u r e  and 
S i t t i n g  H e i g h t  A l i g n e d  w i t h  Tape on C.G.  P l a t f o r m  

p laced  a g a i n s t  t h e  t o p  o f  t h e  s u b j e c t ' s  head. The tape r e a d i n g  a t  

t h e  i n t e r s e c t i o n  w i t h  t h e  p l e x i g l a s s  head p l a t e  i s  t yped  i n t o  t h e  

computer. These sup ine measures a r e  used t o  d e s c r i b e  t h e  c e n t e r  

o f  g r a v i t y  r e s u l t s  as a  pe rcen t  o f  s t a n d i n g  and s i t t i n g  h e i g h t .  

The seated c e n t e r  o f  g r a v i t y  d i s t a n c e  above t h e  p l a t f o r m  ( a n t e r i o r /  

p o s t e r i o r )  i s  a l s o  presented as a  p e r c e n t  o f  bu t tock-knee l e n g t h .  

A f o o t  r e s t  e x t e n s i o n  shown i n  F i g u r e  15 i s  removable and i s  

used i n  t a k i n g  c e n t e r  o f  g r a v i t y  measurements on l a r g e  s u b j e c t s .  

By s h i f t i n g  t h e  c e n t e r  o f  g r a v i t y  f u r t h e r  toward t h e  end w i t h  two 

l o a d  c e l l s  ( i  .e.,  toward t h e  wheels)  and away f r o m  t h e  s i n g l e  l o a d  

c e l l  end, t h i s  d e v i c e  a l l o w s  h e a v i e r  s u b j e c t s  t o  be measured and 

f a c i l i t a t e s  t i 1  t i n g  o f  t h e  p l a t f o r m .  Be fo re  b e g i n n i n g  a  c e n t e r  o f  



Figure 15. Center of Gravity Foot Rest Extension 

gravity measurement sequence the computer requires an input as t o  
whether th i s  extension i s  being used. In t h i s  way the distance of 

the center of gravity from the foot reference plane can always be 

calculated. 

3. Instrument Calibration 

The transducing c e l l s  on the center of gravity devices 

were calibrated before f i e l d  measuring began and periodical ly checked 

when the equipment was returned to  HSRI. The other measuring devices 

including the anthropometers, s l iding cal ipers ,  and g i r th  devices 

were calibrated each day or each time the computer was turned on .  
Length was cal i brated by sequencing through a number of predetermined 

positions along the scale of each device. A t  each distance the po- 

tentiometer voltage was sensed when the device button was depressed. 

For the ca l ipers ,  f ive  points were taken and a l eas t  squares l inear  

regression f i t t e d  to the data. For the anthropometers and g i r th  

devices, two l inear  regressions were used. One, fo r  computing dis-  

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



15, 20, 25 and 35 centimeters.  The o ther ,  f o r  distances greater  

than 25 centimeters,  was f i t t e d  t o  s i x  points a t  20,  35, 50, 65, 

80 and 90 centimeters. The regression coeff ic ients  were stored 
and used f o r  converting A/D values t o  measurement distances during 

the measurement process. 

Pressure transducers were ca l ibra ted  by using a d ia l  pressure 

gauge and child s i ze  blood pressure bag as i l l u s t r a t e d  in Figure 16. 

The surface of the bag was placed evenly over the transducer and the 

bag in f l a t ed .  Pressure was then exerted on the bag with the f ingers 

o r  palm of the hand unti l  the d ia l  read the desired pressure. The 

Figure 16. Pressure Transducer Cali bration Procedure Using 
Dial Pressure Gauge and Child Size Blood Pressure Bag. 

in f l a t ion  of the  bag was maintained so tha t  only the a i r  pressure 

transmitted through the bag wall pressed against  the transducer. 

Three pressures a t  50, 30 and 0 mm Hg were used f o r  ca l ibra t ion  and 
a l inear  regression f i t t e d  t o  the data.  

Whi 1 e the computer program automati cal ly  sequences through the 

ca l ibra t ion  of a l l  the instruments when the data acquisi t ion program 



i s  begun, i t  i s  poss ib l e  t o  r e c a l i b r a t e  any ins t rument  a t  any t ime 

dur ing  t he  measurement process. Th is  was useful if an ins t ruments '  

c a l i b r a t i o n  was suspected o r  i f  any ins t rument  was rep laced due t o  

a  device f a i l u r e .  

4. Data Acqui s i  t i o n  Program 

a. General Descr ip t ion .  The process o f  c o l  l e c t i n g  

anthropometr ic and demographic data i s  c o n t r o l l e d  by a  f a i r l y  sophis- 

t i c a t e d  program c a l l e d  the  Michigan Anthropometri c  Processor o r  MAP. 

Th is  program conta ins r ou t i nes  f o r  c a l i b r a t i n g  equipment, sensing 

which measuring dev ice i s  be ing  used, e d i t i n g  and s t o r i n g  data on 

magnetic tape, sequencing through t he  measurements and demographic 

quest ions,  and in forming the  anthropometr is t  when a  measurement va l  ue 

seems i napp rop r i a t e  i n  r e l a t i o n  t o  t h e  sub jec t ' s  age, weight  o r  

s t a t u r e .  I n  add i t i on ,  the  program prov ides several  op t ions  t o  the 

i n v e s t i g a t o r  such as sk i pp ing  forward o r  back t o  a  p a r t i c u l a r  measure- 

ment, redo ing  a  measurement a t  the  end o f  t he  sequence, l i s t i n g  a l l  

data f o r  review, o v e r r i d i n g  the  use of an automated dev ice i n  case 

o f  a  device f a i l u r e ,  and d e l e t i n g  a  sub jec t  o r  se lec ted  measure- 

ments a t  t he  end o f  a  measurement sequence. The program a l so  se lec t s  

on a  r o t a t i n g  bas is  t h e  p a r t i c u l a r  measurement se t  (shape, l i nkage ,  

o r  head, face and hands) t o  be taken on each subject ,  thereby e l  i m i -  

n a t i n g  any measurer b i as  and i n s u r i n g  an equal number o f  sub jects  

a t  each l o c a t i o n  f o r  each data se t .  

b. Demographi c  In format ion.  The program au toma t i ca l l y  

assigns a  number t o  each sub jec t  based on t he  data tape number and 

t he  number of sub jects  a1 ready on the  tape. For example, the  

e leventh sub jec t  on data tape 130 would be assigned sub jec t  number 

130011. For  each new sub jec t  the  program i n i t i a l l y  requ i res  t he  

measurer t o  i n p u t  the  approximate age and he igh t .  The remainder o f  

t he  demographic data was usua l l y  typed i n t o  t he  computer upon com- 

p l e t i o n  o f  t he  measuring process, al though t he  op t i on  i s  a l so  prov ided 

f o r  do ing t h i s  be fo re  measuring. The date and l o c a t i o n  a re  i n p u t  on l y  

once each t ime t he  computer i s  s t a r t e d  up s ince  these w i  11 remain the  



same f o r  a l l  sub jec ts  measured a t  t h a t  t ime.  Upon i n p u t  o f  t h e  

s u b j e c t ' s  b i r t h d a t e ,  t h e  computer c a l c u l a t e s  t he  p rec ise  age o f  t he  

sub jec t  and compares t h i s  w i t h  the  approximate age p rev i ous l y  i n p u t ,  

thereby i n s u r i n g  t h a t  an accurate  measure o f  age i s  obtained. Where 

f eas ib l e ,  and i n  o rde r  t o  minimize e r r o r s  i n  t he  demographic data, 

i n f o rma t i on  i s  typed i n  us ing  words, and numerical  codes a re  assigned 

by t he  program. For  example, sex i s  entered as "Male" o r  "Female" 

and assigned codes 1  and 2 r e s p e c t i v e l y .  For each sub jec t  measured, 

a  number cor responding t o  t he  person t a k i n g  t he  measurement i s  a l s o  

typed i n .  

Upon complet ion o f  t he  i n t e r v i e w  r o u t i n e  , the  computer program 

asks f o r  any comments about t he  sub jec t  which may be use fu l  i n  

e d i t i n g  t he  data (e.g., very  l a r g e  f o r  age) o r  i n d i c a t e  a  f a c t o r  (e.g., 

se r i ous  i l l n e s s )  which cou ld  a f f ec t  the  c h i l d s  phys i ca l  s i ze .  I n  

a d d i t i o n  t o  w r i t i n g  t h i s  message, t h e  comments were coded i n  a  s i x  

d i g i t  number i n  which two ad jacen t  numbers comprise one comment code 

(e.g., 050300 i n d i c a t e s  a  heavy, t a l l  s u b j e c t ) .  I t  was thus poss ib l e  

t o  code t h ree  d i f f e r e n t  comments on a  sub jec t  which cou ld  be r e f e r r e d  

t o  d u r i n g  data e d i t i n g .  

c. Measurement In fo rmat ion .  With regard  t o  t h e  process 

o f  o b t a i n i n g  measurement data i t s e l f ,  t he re  a re  severa l  ways i n  which 

a  measurement may be taken. For a  few measurements such as weight,  

b i  t r a g i o n  breadth,  and f i n g e r  diameters, t h e  measurement i s  read 

manual ly ( i . e . ,  v i s u a l l y )  and typed i n t o  t he  computer. For a l l  

o t h e r  measurements. t he  measurement d is tance  i s  r e t r i e v e d  e l  e c t r o n i  - 
c a l l y ,  and i s  a c t i v a t e d  on the  p a r t i c u l a r  dev ice i n  use by depressing 

a  b u t t o n  on t he  measurement device.  

For  most o f  these automated measurements, t h e  e l e c t r i c a l  s i g -  

na l  i s  read a t  t h e  t ime t h e  b u t t o n  i s  depressed. For  some measure- 

ments, however, where s o f t  t i s s u e  i s  a  major f a c t o r  (e.g., shoulder  

b read th ) ,  the measurement s i gna l  i s  recorded a t  a  s p e c i f i e d  va lue o f  

pressure as measured by  t he  pressure t ransducer  i n  the  moving p l e x i -  

g lass b lade  o f  t he  c a l i p e r s  o r  anthropometer. I n  t a k i n g  these s o f t  



t i s s u e  measurements, the computer assumes t h a t  zero pressure i s  

app l i ed  a t  t h e  t ime the  device bu t t on  i s  depressed and uses the  

s lope o f  t h i s  regress ion l i n e  t o  determine the  app l i ed  pressure 

du r i ng  a  measurement "squeeze". By t h i s  procedure, v a r i a t i o n s  i n  

the  pressure due t o  t ransducer o f f s e t  s h i f t s  a re  e l im ina ted .  For 

each measurement "squeeze" on s o f t  t issue, 20 lengths a t  20 pressures 

a re  recorded f rom 0 t o  1  PSI. Only t he  d is tances a t  .I PSI ( l i g h t  

con tac t )  a re  repor ted  i n  t h i s  study. 

While f o r  most measurements the e l e c t r i c a l  s igna l  i n t o  an A I D  

channel i s  converted t o  a  measurement d is tance  us ing  c a l i b r a t i o n  

regress ion c o e f f i c i e n t s  determined f o r  each ins t rument  a t  the  be- 

g inn ing  o f  a  measuring session, i n  many cases some f u r t h e r  compu- 

t a t i o n s  a re  necessary. For example, f o r  c e r t a i n  measures such as 

thumb crotch-midd le  f i n g e r  l eng th  o r  thumb-middle f i n g e r  g r i p  length,  

the  d is tance  across the  anthropometer housing o r  t he  w id th  o f  t he  

ins t rument  blades comprise p a r t  o f  the  measurement d is tance.  These 

f i x e d  d is tances must be added t o  the  d is tance  between i n s i d e  sur -  

faces o f  t h e  blades as ca l cu l a ted  from the  e l e c t r i c a l  readout.  

For another group o f  measurements which a re  r e f e r r e d  t o  i n  

t h i s  s tudy as " t a r e "  measurements, the  d is tance  o f  i n t e r e s t  i s  n o t  

t h a t  between blades , b u t  r a t h e r  the  d is tance  between the  s l  i d i n g  

b lade and t he  extens ion end o f  t he  anthropometer. An example o f  

such a measurement i s  stature,where the ou t s i de  edge o f  t he  ,moving 

p l e x i g l a s s  b lade i s  p laced i n  con tac t  w i t h  t he  top  o f  the  s u b j e c t ' s  

head w h i l e  t h e  extens ion end of the  anthropometer i s  on t he  s tanding 

sur face.  Since t he  conputer rece ives an e l e c t r i c a l  s i gna l  propor-  

t i o n a l  t o  the d is tance between t he  paddle blades, a  c a l c u l a t i o n  must 

be made t o  determine the d is tance from the  bottom o f  the  moving 

b lade t o  t he  f l o o r .  Thus, t h e  l eng th  o f  the  instrumented p o r t i o n  o f  

the  anthropometer, the  th ickness o f  the moving paddle blade, and t he  

l eng th  and number o f  any extensions must be known and added t o  .the 

anthropometer. A1 1 o f  these d is tances a re  standardized and can there -  

f o r e  be f i xed  i n  the  computer program. To determine t he  number of 

extensions used i n  a  p a r t i c u l a r  " t a r e "  measurement, the  computer pro-  



gram r e l i e s  on t h e  approximate s u b j e c t  height, which i s  typed i n  

when a  new s u b j e c t  i s  begun, and t h e  h i g h  c o r r e l a t i o n  between 

s t a t u r e  (wh ich  i s  t h e  f i r s t  " t a r e "  measure taken)  and t h e  o t h e r  

" t a r e "  measurements. 

As each measurement i s  taken, i t  i s  checked a g a i n s t  a  t a b l e  

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

s u b j e c t .  If t h e  measurement i s  n o t  w i t h i n  t h e  range o f  t h e  t a b l e ,  

t h e  measurer i s  n o t i f i e d  on t h e  d i s p l a y  screen w i t h  a  s p e c i a l  message. 

The measurer then  has t h e  o p t i o n  o f  a c c e p t i n g  o r  r e t a k i n g  t h e  

measurement. A lso ,  a f t e r  any measurement i s  taken, t h e  measurer 

has t h e  o p t i o n  o f  r e t a k i n g  it, r e t a k i n g  a  p rev ious  measurement, o r  

d e l e t i n g  a1 1 measurements and s t a r t i n g  t h e  measurement sequence 

aga in .  Upon comp le t i ng  t h e  measurement s e t ,  t h e  measurer may l i s t  

a l l  t h e  measurements and d e l e t e  o r  repea t  any measurement t h a t  i s  

i n  e r r o r .  

As w i t h  sampl ing o f  t h e  c e n t e r  o f  g r a v i t y  t ransduc ing  c e l l s ,  

t h e  a c t u a l  s i g n a l  used f o r  measurement computations i s  an average 

o f  seve ra l  A/D read ings taken i n  a  s h o r t  t ime  i n t e r v a l  (app rox i -  

ma te l y  16 samples i n  1  msec). Th i s  i s  done t o  average o u t  h i g h  

f requency n o i s e  imposed on t h e  s i g n a l s  by  t h e  computer o r  o t h e r  

e x t e r n a l  e l e c t r i c a l  dev ices .  The r e s u l t  i s  a  measurement dev ice  

repea tab i  1  i t y  f a r  more accura te  than measurer repea tab i  1  i ty. 

5. Other  Measuring Equipment 

I n  a d d i t i o n  t o  t h e  automated dev ices  descr ibed above, 

seve ra l  o t h e r  measuring t o o l s  were used i n  t a k i n g  these anthropo- 

m e t r i c  data .  Thumb and f i n g e r  d iameter  measurements were taken u s i n g  

t h e  ho les  i n  a  d r a f t i n g  templa te ,wh i le  hand c lea rance  measurements 

were taken u s i n g  a  s e t  o f  h inged p l e x i - g l a s s  boards c o n t a i n i n g  va r ious -  

s i z e d  ho les  as i l l u s t r a t e d  i n  F i g u r e  17. I n  a l l  these devices t h e  

h o l e  dimensions were coded and t h e  code typed i n t o  t h e  computer a t  t h e  

t i m e  o f  measuring. S ince t h e  h o l e  s i z e  i n  a  d r a f t i n g  templa te  i s  n o t  

e x a c t l y  t h e  dimension w r i t t e n  on t h e  templa te  by  t h e  manufacturer 



Figure 17. Drafting Template and Hinged Plexi--glass Boards for 
Measuring Finger Diameters and Hand Clearance. 

( i . e . ,  the hole allows for pencil thickness), these holes were in- 
dividually measured in order t o  construct the conversion table. 

The grip bar attached t o  the pivoting extension rod shown i n  
Figure 18 was used for taking functional grip reach measurements. 
This device n o t  only helped the measurer t o  align (square) the 
position of the arm relative t o  the horizontal or vertical ,  b u t  
simplified the measuring of vertical arm reach on t a l l  subjects. 
Instead of measuring t o  the t o p  o f  the grip bar, the anthropometrist 
measures t o  the bottom of the extension rod and the computer program 
adds the fixed distance from the bottom of the rod to the t o p  of 
the grip bar. 

Other equipment which faci l i ta ted the measuring process con- 
s i  derably are the special ly constructed portabl e tabl e and adjus tabl e 
foot rest  platform shown in Figure 19.  These devices allowed the 
measurers to orient the subject in any position and a t  various levels 



Figure 18. Grip Bar and Pivoting Extension Rod Used for 
Functional Reach Measurements. 

Figure 19.  Portable Measuring Tab1 e ( l e f t )  and Adjustable Foot  
Rest ( r ight )  Used for Orienting Subjects in Desired 
Positions. 

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

ment. 

Two complete sets of a l l  equipment were assembled, including a 
standard spreading caliper for measuring bi tragion breadth, and 



c a r r i  ed a long  w i t h  t h e  automated i ns t rumen ts  i n  s u i t c a s e s  w i t h  

s p e c i a l l y  designed foam i n s e r t s  f o r  i n s t r u m e n t  p r o t e c t i o n .  I n  add i -  

t i o n ,  a t h i r d  s u i t c a s e  c o n t a i n i n g  an e x t r a  s e t  o f  automated dev ices  

was c a r r i e d  between t h e  two teams and used as backup i n  case o f  an 

i n s t r u m e n t  f a i  1 u re .  

A1 1 equipment, i n c l u d i n g  computers, t a b l e ,  anthropometers,  

c e n t e r  o f  g r a v i t y  dev ices ,  d i s p l a y  screens,  i n f a n t  and s tanda rd  

sca l  es and r e 1  a t e d  dev ices  was t r a n s p o r t e d  t o  measurement l o c a t i o n s  

by  two Dodge Maxi-Vans. The i n t e r . i o r  o f  t h e  vans were m o d i f i e d  f o r  

s e c u r i n g  a1 1 equipment i n  a s a f e  and s t a b l e  manner and s p e c i a l l y  de- 

s igned  1 i g h t  we igh t  ramps were u t i l i z e d  f o r  moving t h e  computers i n  

and o u t  o f  t h e  vans as i l l u s t r a t e d  i n  F i g u r e  20. 

F i g u r e  20. Computer Be ing  Unloaded From Dodge Maxi-Van 
Us ing S p e c i a l l y  Designed L i g h t  Weight Ramps. 

Standard Measur ing 

Fo r  t h e  case where an automated dev i ce  became non- 
f u n c t i o n a l  and a back-up dev i ce  was n o t  immedia te ly  a v a i l a b l e ,  t h e  



computer program a1 lowed f o r  o v e r r i d i n g  t h e  automated data s torage 

and f o r  accep t ing  data typed i n  v i a  t h e  keyboard. I n  these cases t he  

measurers cou ld  cont inue t o  use t he  mod i f ied  ins t rument  o r  cou ld  

sw i t ch  t o  a standard anthropometr ic  device.  I n  e i t h e r  case, however, 

t h e  measurement was read v i s u a l l y  o f f  t he  sca le .  Th is  p a r t i c u l a r  

s i t u a t i o n  happened on l y  i n f r e q u e n t l y  and was used on l y  as a temporary 

procedure t o  prevent  t he  teams f rom f a l l i n g  behind i n  t h e i r  measuring 

schedule. 

I n  o t h e r  cases, due t o  t he  cons t ruc t i on  o r  s i z e  o f  a p a r t i c u l a r  

f a c i l i t y ,  i t  was no t  poss ib l e  t o  use the  computer system a t  a l l .  I n  

general ,  these cond i t i ons  were avoided i n  t he  p u b l i c  schools,  bu t  

t h i s  was n o t  always poss ib le ,espec ia l l y  du r i ng  t h e  summer when a good 

deal o f  measuring took p lace i n  camps. I n  these instances, measure- 

ments were taken w i t h  standard anthropometr ic  ins t ruments  equipped 

a p p r o p r i a t e l y  w i t h  paddle and po in ted  blades, and measurements were 

recorded on prepared forms. 

7. Data Hand1 i ng ,  Ed i t i ng ,  and Analys is  Procedures 

Measurement and demographic data obta ined i n  t h e  f i e l d  

were recorded e i t h e r  on L i nc  magnetic tape by t he  computer system o r  

on measurement forms by hand i f  t he  computer cou ld  n o t  be used. The 

former technique was used i n  most l o c a t i o n s  and thus d i g i t a l  tapes 

c o n s t i t u t e  most o f  t he  data. A t  the  complet ion o f  each geographic 

l o c a t i o n  t h e  data were re tu rned  t o  HSRI f o r  t r a n s f e r  t o  a common f i l e  

on t he  Michigan Terminal Computer System (MTS). Tape data were f i r s t  

cop ied t o  a DEC tape which could  be read by t h e  HSRI PDP 11/45 computer 

system and t r a n s f e r r e d  t o  9 - t r ack  magnetic tape. These tapes cou ld  

then be read d i r e c t l y  by MTS. Hand-recorded data was keypunched onto 

IBM cards a t  HSRI and read i n t o  MTS d i r e c t l y .  P r i o r  t o  keypunching 

these data,  t he  demographic i n f o rma t i on  was hand coded i n  t h e  r i g h t  

hand column o f  t h e  ques t ionna i re  (see F igure  5 ) .  A sub jec t  number 

was assigned a t  t h i s  t ime beginn ing w i t h  300001 f o r  2 through 18 year  

o lds  and 450001 f o r  i n f a n t s .  Code numbers denot ing t h e  measurement 



s e t  and measurer were a l so  inc luded.  

While much e d i t i n g  of t he  data took p lace cont inuous ly  as data 

were c o l l e c t e d  by t he  MAP program o r  immediately a f t e r  t r a n s f e r  t o  

MTS, f i n a l  e d i t i n g  cou ld  no t  be accomplished u n t i l  a l l  measuring was 

completed and a1 1  data were in  common f i l e .  A t  t h i s  t ime  t h e  data 

were brought back t o  t h e  HSRI PDP 11/45 system f o r  e d i t i n g  by two 

procedures. 

A program c a l l  ed X-VAL, obta ined from an th ropo log is ts  a t  

Wright-Patterson AFB, was used t o  search f o r  extreme measurement values 

i n  designated age groups. Subjects were grouped by data se t ,  sex, 

and age i n t e r v a l s  o f  one year  each, and t he  program l i s t e d  t he  t en  

sma l les t  and t en  l a r g e s t  values f o r  each measurement a long w i t h  

s t a t i s t i c s  o f  t h e  d i s t r i b u t i o n  (e.  g., mean, standard dev ia t ion ,  

skewness). V isua l  i n spec t i on  of t he  data was then used t o  search 

f o r  sub jec t  numbers w i t h  unreasonable measurement values and a  com- 

p l e t e  l i s t i n g  o f  t he  data on these subjects ,  i n c l u d i n g  the  comments 

and comment code, was produced. From t h i s  l i s t i n g  a  dec is ion  cou ld  

be made as t o  whether t o  de le te  o r  leave t he  value i n  quest ion,  Sub- 

s t i  t u t i o n s  i n  t he  data were made o n l y  i n  instances i n  which t he  e r r o r  

was obv ious ly  a  t r a n s p o s i t i o n  o f  d i g i t s .  

A second procedure used t o  e d i t  t h e  data was m u l t i p l e  re -  

gress ion ana lys is .  Th is  invo lved  e s t a b l i s h i n g  a  l i n e a r  r e l a t i o n s h i p  

between one measurement v a r i a b l e  and several  o t he r  measurement v a r i -  

ables.  For example, one might at tempt t o  e s t a b l i s h  a  l i n e a r  r e l a -  

t i o n s h i p  o f  weight  w i t h  s t a tu re ,  chest circumference, and w a i s t  

c i rcumference [weight = f ( s t a tu re ,  chest c i r c . ,  w a i s t  c i r c . ) ] .  Once 

a  r e l a t i o n s h i p  was estab l ished,  measurement values which f e l l  ou t -  

s ide  t he  p red i c t ed  value, p l us  o r  minus s p e c i f i e d  e r r o r  to lerances,  

were e d i t e d  app rop r i a t e l y .  Th is  procedure a l lowed f o r  e d i t i n g  po in t s  

which were i n c o r r e c t  b u t  which s t i l l  f e l l  w i t h i n  two standard devia- 

t i o n s  of t h e  mean measurement value f o r  a  given age range ( i  . e m ,  they  

a re  n o t  extreme va lues) .  Because o f  t he  smal l  e f f e c t  o f  such po in t s  

on t h e  s t a t i s t i c s  o f  a  p a r t i c u l a r  age group and t h e  t ime requ i r ed  t o  



do t h i s  e d i t i n g ,  t h i s  procedure  was o n l y  used f o r  t hose  measure- 

ments i n c l u d e d  i n  t h e  b i v a r i a t e  a n a l y s i s  r e s u l t s  i n  S e c t i o n  D o f  

Chapter 111. The program used t o  compl e t e  t h i s  t a s k  was a l s o  

implemented on t h e  H S R I  PDP 11/45 computer system. 





CHAPTER I1 I 

RESULTS 

I n  t h i s  Chapter t h e  r e s u l t s  a r e  presented i n  f i v e  major  s e c t i o n s .  

I n  Sec t i on  A, a  breakdown o f  t h e  sample by demographic i n f o r m a t i o n  i s  

presented a long  w i t h  r e s u l t s  from s t a t i s t i c a l  comparisons o f  s e l e c t e d  

c o r e  measurements taken i n  t h e  t h r e e  measurement s e t  samples. Sec- 

t i o n s  B th rough D p r e s e n t  t h e  r e s u l t s  f o r  measurements taken on 2-18 

y e a r  o l d s  i n  t h r e e  ways t h a t  w i l l  be  u s e f u l  t o  p roduc t  des igners  and 

o t h e r  users o f  these data.  S e c t i o n  E con ta ins  t h e  r e s u l t s  f o r  i n -  

f a n t s  (0-24 months) and Sec t ion  F i s  a  g l o s s a r y  o f  anatomical  and 

an th ropomet r i c  terms used i n  t h e  measurement d e s c r i p t i o n s .  

A. D e s c r i p t i o n  o f  Sample and Comparison o f  Measurement Sets.  

1. D e s c r i p t i o n  o f  Sample 

Tab le  1  shows a  breakdown of  t h e  sample by sex and race.  

T h i s  c o n s i s t s  o f  a  t o t a l  o f  4127 s u b j e c t s  o f  which 2092 (50.7%) a r e  

male and 2035 (49.3%) a r e  female. O f  t h i s  4127, 3570, o r  86.5 pe r -  

c e n t  a r e  wh i te ;  452, o r  11.0 percent ,  a r e  b l a c k ;  37, o r  .9 percent ,  

a r e  o r i e n t a l  ; and 6, o r  .1  pe rcen t ,  a r e  American I n d i a n .  S i x t y  two, 

o r  1 .5  percent ,  were c l a s s i f i e d  as " o t h e r "  i n d i c a t i n g  e i t h e r  b i -  

r a c i a l  o r  unknown race.  These percentages a r e  n e a r l y  i d e n t i c a l  f o r  

males and females w i t h  t h e  excep t ion  o f  American Ind ians  where o n l y  

one o u t  o f  s i x  was female. Tab le  2  shows t h i s  r a c i a l  breakdown by  

age i n t e r v a l s  and demonstrates t h a t  these percentages a r e  c o n s i s t e n t  

across  t h e  age range o f  t h e  s tudy.  

Concerning geographic l o c a t i o n ,  Appendix A i s  a  l i s t  o f  those 

schoo ls ,  camps, n u r s e r i e s ,  c l i n i c s ,  and o t h e r  l o c a t i o n s  a t  which 

measuring took  p l a c e  ar ranged by  e i g h t  geographic reg ions .  A t o t a l  

o f  104 measurement s i t e s  were used i n  t h i s  s tudy,a l though some 

have been c o n s o l i d a t e d  i n t o  a  s i n g l e  name i n  t h i s  l i s t i n g .  Tab le  3 



- - -  TABLE 1 -- - - 

Numbers o f  Subjects and Percentages f o r  T o t a l  
Sample by Race and Sex 

Race Value Ma1 e Fema 1 e T o t a l  

White n 1817 1753 3570 

row % 50.9 49.1 100.0 

c o l  % 86.9 86.1 86.5 

Black n 225 22 7 452 

row % 49.8 50.2 100.0 

c o l  % 10.8 11.2 11 .O 

O r i e n t a l  n 18 19 37 

row % 48.6 51.4 100.0 

c o l  % 0.9 0.9 0.9 
- - 

American n 5 1 1 
I n d i a n  row % 83.3 16.7 l O O I O  

c o l  % 0.2 0.0 0.1 

Other n 2 7 3 5 62 

row % 43.5 56.5 100.0 

c o l  % 1.3 1.7 1.5 

T o t a l  n 2092 2035 41 27 

row % 50.7 49.3 100.0 

c o l  % 100.0 100.0 100.0 



Table  2 

Numbers o f  Sub jec ts  and Percentages f o r  T o t a l  
Sample by Age and Race 

American 
Age(yrs)  Value White B lack  O r i e n t a l  I n d i a n  Other  T o t a l  --- -- 

T o t a l  3570 452 3 7 6 62 4127 

% 86.5 11.0 0.9 0.1 1.5 100.0 
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shows t h e  d i s t r i b u t i o n  o f  t h e  sample by  geographic r e g i o n  and sex. 

Approx imate ly  equal numbers o f  males and females were measured i n  

each reg ion .  The l a r g e s t  number o f  s u b j e c t s  were measured i n  t h e  

midwest p r i m a r i l y  due t o  t h e  f a c t  t h a t  most i n f a n t s  and a  l a r g e  per -  

centage o f  p reschoo le rs  were measured i n  t h e  Ann Arbo r -De t ro i  t area.  

F i g u r e  21 shows an o u t l i n e  o f  t he  U n i t e d  s t a t e s  and i n d i c a t e s  t h i s  

geographic d i s t r i b u t i o n  o f  measurement s i t e s  more g r a p h i c a l l y .  

2. Comparison o f  Measurements Between Measurement Set  Popu- 
l a t i o n s .  

As mentioned i n  Chapter 11, t h e  measurement s t r a t e g y  pro-  

duced t h r e e  d i f f e r e n t  s e t s  o f  sub jec ts .  I n  o r d e r  t o  compare t h e  

t h r e e  separa te  measurement s e t  samples, an a n a l y s i s  o f  va r iance  t e s t  

was used on t h e  mean values of  seve ra l  o f  t h e  c o r e  v a r i a b l e s  measured 

on every  s u b j e c t .  Tests  were r u n  f o r  seven age i n t e r v a l s  (2-4, 4-5, 

6-9, 9-11, 11-13, 13-15 and 15-19) f o r  we ight ,  s t a t u r e ,  head c i rcum- 

ference,  w a i s t  c i rcumference,  shou lder  breadth ,  maximum h i p  breadth ,  

and e r e c t  s i t t i n g  h e i g h t .  For  every  t e s t  b u t  one (we igh t  f o r  2-4 

y e a r s )  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  between mean values o f  t h e  

measurement d i s t r i b u t i o n s  f o r  t h e  t h r e e  data  s e t s  a t  t h e  - 0 5  l e v e l  o f  

s i g n i f i c a n c e .  From these r e s u l t s  i t  can be concluded t h a t  measurements 

f rom t h e  t h r e e  s e t s  were from s i m i l a r  p o p u l a t i o n s  and can be combined 

f o r  purposes o f  da ta  p r e s e n t a t i o n .  

B. Measurement Resu l t s  Versus Age f o r  Sub jec ts  2-18 Years. 

I n  t h i s  s e c t i o n  t h e  measurement r e s u l t s  versus s u b j e c t  age a r e  

presented f o r  t h e  87 measurements taken on 2  th rough 18 y e a r  o l d s .  

The r e s u l t s  f o r  each measurement a r e  presented i n  a  4-page format .  

On t h e  f i r s t  page t h e  measurement name and d e s c r i p t i o n  a r e  g i ven  

a long  w i t h  a  photograph o f  t he  measurement and i l l u s t r a t i o n .  On 

t h e  second page, a  t a b l e  o f  summary s t a t i s t i c a l  r e s u l t s  f o r  16 age 

A l l  r e s u l t s  i n  t h i s  r e p o r t  a r e  g i ven  i n  m e t r i c  u n i t s  ( i . e . ,  cm., 
mm., kg ) .  To c o n v e r t  l e n g t h  i n  cen t ime te rs  t o  inches d i v i d e  by 
2.54. To c o n v e r t  k i lograms ( k g )  t o  pounds ( I b s )  m u l t i p l y  by  2.2.  





groups and a  s c a t t e r  p l o t 1  of t h e  measurement values versus s u b j e c t  

age f o r  males and females combined a r e  given.  The t h i r d  page con- 

t a i n s  t h e  t a b l e s  o f  summary s t a t i s t i c s  f o r  males and females sepa- 

r a t e l y  w h i l e  t h e  f o u r t h  page con ta ins  t h e  s c a t t e r  p l o t s  f o r  males 

and females separa te l y .  

I n  the  measurement d e s c r i p t i o n s ,  anatomical  and anthropometr ic  

terms have been used where necessary. Where a  b r i e f  d e f i n i t i o n  of  

these terms i s  poss ib le ,  t h i s  has been p laced i n  parentheses n e x t  t o  

t h e  t e c h n i c a l  term. More complete d e f i n i t i o n s  of  a l l  these terms 

can be found i n  t h e  g lossary  i n  Sec t ion  F  o f  t h i s  chapter .  

For  t h e  t a b u l a r  r e s u l t s ,  sub jec ts  have been d i v i d e d  i n t o  one 

y e a r  age groups centered about i n t e g e r  years  (e. g., 3%-4%, 44- 5%) 

except  f o r  t h e  f i r s t  and l a s t  groups which a re  f o r  1% years  each 

( i  . e n ,  2-&, 174-19). For each age group the  sample s i z e  ( N ) ,  mean, 

s tandard d e v i a t i o n ,  5 th ,  50th,  and 9 5 t h  p e r c e n t i l e s ,  and minimum 

and maximum values a r e  given.  P e r c e n t i l e s  a r e  c a l c u l a t e d  by  i n t e r -  

p o l a t i n g  between values o f  t h e  measurement which l i e  on e i t h e r  s i d e  

o f  t h e  p e r c e n t i l e  o f  i n t e r e s t .  For  example, i f  t h e  measurement 

values up t o  6.5 i n c l u d e  4.8 pe rcen t  o f  t h e  sample and t h e  n e x t  

h i g h e r  va lue o f  10.5 i nc ludes  5.3 pe rcen t  o f  t h e  sample, then  t h e  
5.0-4.8) = 6.5 + 5 t h  p e r c e n t i l e  i s  computed as 6.5 t (10.5 - 6.5) (5.3-4,8 

2 4  (-+) = 8.1. I f  t h e r e  a r e  l e s s  than 20 values i n  t h e  sample, t h e  

5 th 'and 9 5 t h  p e r c e n t i l e s  a r e  n o t  c a l c u l a t e d  and a s t e r i s k s  a r e  sub- 

s t i  t u t e d  i n  these c o l  umns. 

I n  s c a t t e r  p l o t s ,  each data  p o i n t  i s  p l o t t e d  u s i n g  t h e  symbol 

x f o r  females and + f o r  males. The measurements a r e  presented i n  

t h e  o r d e r  i l l u s t r a t e d  i n  F i g u r e  22 and d i v i d e d  i n t o  f o u r  groups 

accord ing  t o  measurement t y p e  and body reg ion .  Group A c o n s i s t s  o f  

weight ,  s t a t u r e  and s tand ing  and s i t t i n g  measurements; Group B i s  

measurements o f  t h e  head, face,  and neck; Group C c o n s i s t s  o f  

An e r r o r  i n  l a b e l i n g  the,  o r d i n a t e  axes o f  these p l o t s  has been made 
i n  t h a t  accuracy t o  two decimal p laces i s  i n d i c a t e d .  I n  f a c t ,  a l l  
measurement values have been rounded o f f  t o  t h e  neares t  s i n g l e  
decimal p lace .  



Group A .  Weight, Stature, Standing 
and S i t t i n g  Measurements 

Weight 
Stature 
V e r t i c a l  Gr ip  Reach 
Fronta l  Gr ip  Reach 
La te ra l  Gr ip  Reach 
Step Height 
Supine S ta tu re  
Standing Center o f  Gravi t y  
Erect  S i t t i n g  Height 
Eye Height (Seated) 
Maximum Hip Breadth (Seated) 
Maximum Thigh Breadth (Seated) 
Thigh Clearance 
Buttock- Knee Length 
Knee Height 
Supine S i t t i n g  Height  
Seated Center o f  G rav i t y  

Group B. Head, Face and Neck Measurements 

Head Circumference 
Head Breadth 
Head Length 
B i  zygomati c Breadth 
Fron ta l  Breadth 
Lower Face Height 
Face Height 
Head Height 
Tragion t o  Back o f  Head 
Tragion t o  Top o f  Head 
Ear-Sel l ion Depth 
B i  t r a g i o n  Breadth 
Mouth Breadth 
Nose Length 
Neck Circumference 
La te ra l  Neck Breadth 

F igure 22. Measurements f o r  2-18 Year Subjects i n  Order o f  
Presentat ion and Grouped by Body Region. 
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measurements of the shoulders, arm, and hands; and Group D contains 
measurements of the chest, torso, pelvis, legs and feet.  For purposes 
of simplifying the procedure of searching for a measurement or 
measurements on a particular body region, the results for measurements 
in these four groups are presented on different colored pages as 
l isted below. 

A .  Weight, stature,  standing and s i t t ing  measurements - blue 
B.  Head, face, and neck measurements - yellow 
C .  Shoulder, arm, and hand measurements - green 
D. Torso, pelvis, legs, and foot measurements - gold 

Corresponding colors are used on the index pages preceding these 
results (Figures 23-27) which i 1 lustrate the measurements along with 
the measurement numbers. These numbers are also displayed in paren- 
theses in the upper l e f t  or right hand corner of the pages of results 
in this section. 



Figure 23. Standing and , ing  Measurement I1 1 u s t r a t i  



m 
Figure 23 (continued) Standing and S i t t i n g  Measurement 11 l u s t r a t i o n s  









Figure 26. Hand Measurement I1 1 ustrations 











WEIGHT, STATURE, STANDING AND S ITT ING MEASUREMENTS 



WEIGHT 

Subject  stands on c l i n i c a l  sca les  dressed i n  b r i e f s  o r  b a t h i n g  s u i t .  
Weight i s  measured t o  t h e  neares t  t e n t h  o f  a k i l og ram and typed i n t o  
t h e  computer. 



i i E I G H T  (kg) 
(Yales  a n d  ~ e m a l e s )  

Agz (yrs) EJ   ye an s.d. M i n  5th 5 3 t h  9 5 t h  Yax 
2.0-3 .5  2 1 2  14 .1  1 .9  1 0 . 1  11 .3  1 4 . 3  1 7 . 1  21 .7  
3 . 5 - 4 . 5  2 2 8  16.2  2 . 1  11 .4  13 .1  1 6 . 0  1 3 . 5  2 3 . d  
4.5-5.5 2 7 1  18.3  2.5 13.7  1 5 . 1  17 .3  22.1 3 0 . 0  
5 .5 -6 .5  2 4 3  20.5 3 . 0  1 3 . 1  1 6 . 1  2 0 . 1  25.6 3 2 . 5  
6 . 5 - 7 . 5  2 3 1  23 .7  4 . 1  15.4  1 . 3  22 .3  3 1 . 1  43 .6  
7 . 5 - 8 . 5  1 9 7  26 .6  5 . 2  1 7 . 6  20 .4  2 5 . 5  36.3 5 4 . 2  
9 . 5 - 9 . 5  2 5 6  29 .7  5 .5  19 .6  22 .7  2 8 . 6  4C.9 5 0 . 3  

9 .5 -1d .5  2 5 e  33 .1  6 .6  22.2  2 4 . 8  31.9  4 5 . 5  0 3 . :  
1C.5-11.5 2 8 2  3 7 . 2  8 .2  2C.7 27.4 3 5 . 2  53 .2  3 C . C  
11 .5 -12 .5  2 t 7  40.3  8 .1  26 .1  23.3  3 . 1  5 4 . 7  7 7 . a  
1 2 . 5 - 1 3 . 5  3 1 5  45.7  9.C 2 6 . 5  33 .6  44 .2  62 .6  8 5 . 0  
1 3 . 5 - 1 4 . 5  2 7 1  5 2 . 3  9 . 2  29.8  3 7 . 7  5 3 . U 7 . 9  77 .3  
14 .5 -15 .5  2 6 4  5 5 . 5  10.0 32.7 u0.2 54.2  7 2 . 1  1C5.3  
1 5 . 5 - 1 6 . 5  1 9 8  6C.7 11 .5  3 3 . 0  44 .7  58.9 80 .1  1 ? 5 . 6  
1 6 . 5 - 1 7 . 5  2 2 1  6 2 . 2  11 .6  36 .4  U7.0 6 0 . 1  81 .1  1C5.2 
1 7 . 5 - 1 9 . 5  1 5 6  65 .7  1 3 . 1  41 .4  45.6  65 .4  8 6 . 5  1 1 2 . 3  
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I I I i 
6 10 12 14 16 10 

AGE (YEARS1 



WEIGHT' (kq) 
(Hales) 

Age (yrs) N Mean s a d .  R i n  5th 50th 
2.0-3.5 115 14.6 2.0 10.2 11.9 14.4 
3,594.5 118 16.2 2.1 12.3 13.1 15.8 
4.5-5,5 144 18.4 2. 3 13.7 15.2 18.2 
5.5-6.5 117 20.8 3.1 14.8 16.8 20.1 
6.5-7.5 1C6 24.0 3.9 1 18.9 23.0 
7.5-8.5 1C4 26.9 5 .0  18.2 20.9 25.7 
8.5-9.5 116 29.8 5.1 19.6 22.7 29.0 

9.5-10.5 1 2 4  33.5 6.7 23.3 25.1 32.0 
10.5-11.5 142 36.6 7 . 2  26.3 27.8 34.4 
11.5-12.5 154 40.0 7.9 27.8 30.3 38.1 
12.5-13.5 154 45.4 9.6 28.5 3 1 43.7 
13.5-1U.5 1 5 5  5 1  9.6 29.8 38.0 50.9 
14.5-15.5 131 5 7 . 5  11.2 35.6 39.5 5 6 . 6  
15.5-16.5 1CC 66.1 11.9 33,O 46.2 66.1 
16.5-17.5 114 69.1 10.5 46.8 54.2 67.4 
17.5-19.0 e e  73.2 11.0 43.9 55.2 72.2 

Aye (yrs) N 
3 . 5  97 

WEIGHT (kg) 
\.(Females) I 



STATURE 

Subject stands erect with head oriented in the Frankfort Plane, 
arms hanging a t  sides. With an automated anthropometer, measure 
the vertical distance from the standing surface to  vertex (top of 
the head). 



loo. W 

80.00 I+ : 
2 U 6 8 10 12 1U 16 18 

I 

AGE (YEFIRS1 

S T B T U R Z  (cm) 
( Y a l e s  a n d  Females) 

Age (yrs) N Mean sod. Y i n  5 t h  SCth 9 5 t h  :{ax 
2 .0 -3 .5  213 5 3 . 4  5 .0  1 3  8 5 . 7  9 3 . 3  1 0 9 . 8  1dY.5 
3 .5 -4 .5  228  1 0 1 . 4  4 .5  9 0 . 3  9 3 . 9  101 .4  109 .1  114.1  
4 .5 -5 .5  271 1 0 8 . 3  4 . 7  36 .5  1CS.6 108 .5  115 .3  123 .4  
5 . 5 - 6 . 5  242 1 1 4 . 6  5 , 1  96 .5  165.8  114.5  123.7  1 2 3 . 7  
6 . 5 - 7 . 5  227 1 2 1 . 2  5 . 5  136 .3  1 1 1 . 8  1 2 1 . 2  1 3 2 . 5  133 .d  
7 . 5 - 8 . 5  198 126 .9  5 .6  111.5 1 1 8 . 2  126.4 136.9  lG3.6 
8 .5 -9 .5  257 133.0  6.C 117.8  124.1 132.0  1 4 2 . 3  1 5 9 . 3  

9 .5 -10 .5  258 137.7  6 . 3  120 .1  127.1  137.6  148 .3  153 .0  
1 5 - 1 1 5  2.52 1 4 3 . 3  6.6 122.9 1 3 3 . 1  142.7 154 .6  1 5 1 . 1  
1 1 . 5 - 1 2 . 5  2E7 143 .8  7 . 2  132.8  1 3 7 . 5  148.6 169.4 172.4  
1 2 , 5 - 1 3 . 5  315 1 5 4 . 6  7 . 7  134 .1  142.1  154 .5  1 6 7 . 6  1 7 3 . d  
1 3 . 5 - 1 4 . 5  271 163 .1  8 , 2  135.4  147.2  159.4  173.6 183 .2  
1 4 . 5 - 1 5 . 5  204 16Q.2  8 .0  143.2  1 5 1 . 5  163 .6  1 7 7 . 5  1 3 0 . 7  
15 .5 -16 .5  198 158.4  9 . 3  147.1 153 .5  168.5  133.U 1 8 8 . 3  
1 6 . 5 - 1 7 . 5  221 1 6 8 . 3  e.9  149.1  154 .6  1 6 8 . 3  182.9 1 5 3 . 6  
17 .5-19 .0  156 173 .9  9 .5  1 4 9 , 9  156.4  171 .d  185.7 199.4  
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SlATORE (cm) 
(Males) 

ti Mean s a d a  !!in 5 t h  5 0 t h  9 5 t h  Max 
1 1 5  94 .5  5.0 81 .3  87.0 9 4 . 3  102.2 1 9 6 . 5  
118 1 0 1 . 3  4.5 90 .9  93 .8  1oo.a  i c 9 . o  113 .3  
144  108.6 4 . 7  96 .5  100.6 108 .9  115.5 124.4 
117  115.1 5 . 2  102 .9  106.1 114 .6  124.7 1 2 8 . 4  
1G5 122 .0  5.1 108.9 112.6  122.5 130.6 1 3 3 . 8  
1C4 1 2 7 . 8  5.6 111.9 119.9 126 .7  137 .7  143 .0  
117  133.4 6 .1  120 .0  123.8 133.4 142 .4  147 .3  
124  1 3 7 . 9  6.3 125 .2  127 .0  1 3 7 . 6  149 .2  1 5 5 . q  
1 4 2  142 .5  5.3 130 .7  133 .8  142 .1  151.1 100 .2  
154  1 4 8 . 4  7.4 1 3 2 . 8  138.1 147.4 161.3 172.4 
154  154 .1  8 .4  136.4 142 .1  153.4 169.5 1 7 9 . 8  
1 5 5  1 6 1 . 3  e .7  138 .8  147 .3  160 .6  175 .5  183 .2  
1 3 1  166 .4  8.7 146.0 149 .7  167 .0  179 .6  1 3 6 . 7  
1GG 1 7 4 . 5  7 .8  147 .3  161.1 174.6 185.2 185 .3  
1C4 175 .9  6.6 158 .4  165 .3  176 .2  1 8 4 . 3  183 .6  

88 177.1 6 . 8  157 .1  166.2 176 .9  187 .4  1 3 4 . 4  

N Mean 
9 b  92.1 

110 101.6 
l i 7  108 .9  
1 2 5  l l U . 2  
122  1 2 0 . 5  

94 1 2 5 . 3  
140  1 3 2 . 7  
134 137.5 
l4C 144 .2  
133  1 4 9 . 3  
1 0 1  155 .1  
116  1 5 8 . 4  
133  162 .0  
9 8  162. 1 

1 1 7  1 6 2 . 5  
6 163.6 

S T A T U R E  (cm) 
(Females) 



V E R T I C A L  G R I P  REACH 

Sub jec t  stands e r e c t  w i t h  f e e t  t oge the r ,  r i g h t  s i d e  a g a i n s t  w a l l ,  
g rasp ing  t h e  handle o f  t h e  g r i p  dev i ce  i n  r i g h t  hand, ex tend ing  
r i g h t  arm t o  maximum v e r t i c a l  reach. Wi th  t h e  p o i n t e d  b lade  o f  
an automated anthropometer,  measure t h e  v e r t i c a l  d i s t a n c e  f rom 
t h e  f l o o r  t o  t h e  most d i s t a l  p o i n t  on t h e  handle of  t h e  g r i p  
dev i  ce. 



VEZTICAL GRIP REACH (cm) 
(!!ales a n d  Females) 

Age (yrs) N llean s.d. ?!in 5 t h  5 C t h  9 5 t h  Yax 
2.G-3.5 61  1 0 7 . 3  7.C 9 6 . 8  9 7 . 5  1G5.9 121 .8  1 2 4 . 6  
3 . 5 - 4 . 5  76 1 1 6 . 6  6 . 7  1C4.4 107 .0  1 1 6 . 2  1 2 2 . 5  136.C 
4 . 5 - 5 . 5  7 3  1 2 6 . 1  7.C !08.9 113 .1  1 2 6 . 2  1 3 6 . 3  1 4 1 . 1  
5 . 5 - 6 . 5  76 1 3 5 . 6  7 . 1  1 1 8 , 4  1 2 4 . 1  1 3 5 . 3  1 4 7 . 2  1 6 3 . 9  
6 . 5 - 7 . 5  71 1 4 4 . 6  e . 3  1 2 7 . 5  1 2 9 . 5  144.C 1 5 8 . 5  1 6 4 , 2  
7 . 5 - 8 . 5  6 3  1 5 2 . 2  6 . 8  132.0 1 3 8 . 7  152 .1  163 .2  1 6 5 . 8  
8 .5 -9 .5  81 16C.8  e . 5  141 .2  146 .1  1 6 1 . 0  1 7 3 . 3  1 7 8 . 9  

9.5-1C.5 7 5  1 6 7 . 1  8 . 1  150.1  1 5 3 . 5  1 6 6 . 3  1 8 2 . 3  186 .2  
1 0 . 5 - 1 1 . 5  4 3  1 7 4 . 7  1C.2 1 5 3 . 6  156 .0  1 7 3 . 8  1 9 0 . 3  1 9 6 . 6  
1 1 . 5 - 1 2 . 5  9 3  181 .6  1 0 . 5  160 .1  1 6 5 . 4  185.6  1 9 8 . 5  215.2 
1 2 . 5 - 1 3 . 5  58  1 9 0 . 5  1C.6 166 .0  1 7 4 . 3  188 .9  208 .4  2 2 3 . 3  
1 3 . 5 - 1 4 . 5  7 9  1 9 5 . 3  1 0 . 9  166 .8  175.8  1 9 4 . 8  2 1 1 . 3  2 1 4 . 9  
1 4 . 5 - 1 5 . 5  € 7  1 9 9 . 8  9 . 5  1 8 0 . 9  1 8 3 . 2  1 9 9 . 7  215 .0  22C.3 
1 5 . 5 - 1 6 . 5  6 3  LC5.0 1 2 . 4  1 7 8 . 4  1 8 5 . 0  2 t 3 . 3  224.0 2 3 0 . 1  
16 .5 -17 .5  72  2 0 5 . 6  1 1 , 1  1 8 1 . 6  1 8 6 . 3  2 0 5 . 5  2 2 4 . 5  2 2 6 . 3  
17 .5 -19 .0  4 4  2 0 6 . 9  1 1 . 9  188.4  189 .9  2C5.8 227.0 233 .2  



L 
90,001 1 I , I i 

2 U 6 8 10 12 1 U 
16 18 

AGE (YEFIRS) 

I 

U 6 8 10 12 
1U 16 18 

AGE [YERRS) 



V E R T I C A L  GRIP REACH (a) 
(Bales) 

V E R T I C A L  GRIP REACH (Cl) 
(Females) 

N nean sad. 
28 106.9 6.3 
33 117.8 6.0 
39 125.4 6.9 
34 134.8 6.4 
38 144.3 8.3 
31 149.6 6.6 
48 160.2 8.5 
38 167.6 8.4 
46 177.4 11.0 
42 181.5 9.6 
48 190.6 10.2 
29 191.9 11.6 
48 197.3 8.9 
32 197.3 9.5 
36 190.1 7.3 
22 197.5 7.1 

Hin 5th 50th 35th Max 
97.5 98.2 105.6 115.9 124.6 

198.6 108.9 118.1 127.6 129.5 
110.2 111.7 125.6 137.3 141.1 
118.U 122.2 134.5 144.3 148.9 
128.3 130.2 143.7 159.0 164.2 
132.0 134.9 150.1 157.2 163.4 
141.4 146.2 160.2 174.0 178.9 
152.1 153.8 167.2 182.2 186.2 
153.6 156.4 177.6 19q.7 136.6 
162.3 165.2 183.2 196.6 200.8 
170.2 172.7 188.7 208.0 217.5 
166.8 167.9 191.1 211.0 212.8 
180.9 182.4 196.8 211.9 220.3 
178.4 180.7 194.5 211.7 221.3 
181.6 184.4 197.3 207.9 212,O 
188.4 188.4 196.4 205.6 218.6 



FRONTAL G R I P  REACH 

Subject  stands e r e c t  w i t h  f e e t  together ,  back t o  w a l l ,  grasp ing t h e  
handle o f  t he  g r i p  device i n  r i g h t  hand. The an th ropomet r i s t  ho lds 
the  s u b j e c t ' s  r i g h t  shoulder aga ins t  t he  w a l l  as the  sub jec t  extends 
r i g h t  arm t o  maximum h o r i z o n t a l  g r i p  reach. With t he  po in ted  blade 
o f  an automated anthropometer, measure t h e  h o r i z o n t a l  d i s tance  from 
the  w a l l  t o  the  most d i s t a l  p o i n t  on the handle o f  t h e  g r i p  device.  



30.00 r 
2 U 6 8 10 12 1U I6 18 

I 

AGE VEflRSl 

F 3 O N T A L  G F I P  RZACH (cm) 
(IYales and Fernaies) 

Age (yrs) N nean s.d. Y i n  5 t h  5 0 t h  9 5 t h  Yax 
2.C-3.5 6 2  39.7 3 .1  34 .7  35 .5  3 9 . 3  45 .4  4 8 . 1  
3 . 5 - q . 5  77 4 3 , 1  3 .6  3 6 , 3  3 7 . 8  4 2 . 5  4 9 . 7  5 2 . 9  
4 .5 -5 .5  74 45.4 3 .4  38.0 43 .4  4 5 . 2  5 1 . 5  5 5 . 3  
5 . 5 - 6 . 5  7 6  4 e . 5  2 . 9  4 1 . 6  44 .2  4 8 . 1  53 .3  5 7 . 4  
6 , 5 - 7 . 5  74  50 .7  3 . 2  43.2 46.2  59 .7  56 .1  61 .9  
7 . 5 - 8 . 5  6 4  5 2 . 9  2 . 7  46.5  47 .8  53.1  56 .8  5 9 . 3  
8 .5 -9 .5  E ~ I  5 5 . 5  4 . 1  4 a . 6  4 9 . 2  5 5 . 1  6 4 . 1  57 .0  

9 .5 -10 .5  7 4  57 .7  3 . 3  5 2 . 5  5 2 . 8  5 6 . 8  6 4 . 3  6 6 . 0  
1 0 . 5 - 1 1 . 5  9 4  59 .9  3 . 8  51.7 5 3 . 4  5 9 . 9  6 6 . 5  5 9 . 5  
11 .5 -12 .5  S1 62.1 3 .8  5 2 . 1  5 6 . 3  6 1 . 5  6 7 . 7  7 3 . 2  
12 .5-13.5  97 6 4 . 9  4 . 5  5 6 . 3  5 7 . 6  6 4 . 3  7 1  78 .1  
1 3 . 5 - 1 0 . 5  E O  67.0  4 .3  57 .4  59 .4  6 6 . 6  7 4 . 1  77 .9  
1 4 . 5 - 1 5 . 5  8 7  67 .7  3 . 8  59.2 6 1 . 3  6 7 . 6  7 3 . 4  75 .6  
1 5 . 5 - 1 6 . 5  6 3  69 .6  5 . 1  58.9 60.9  6 3 . 3  76 .4  8 9 . 2  
1 6 . 5 - 1 7 . 5  7 4  70.6 5.0 59 .6  62 .0  7 0 . 7  7 9 . 7  8 3 . 1  
1 7 . 5 - 1 9 . 0  4 4  7C,7 5.U 62 .8  6 3 . 3  7 0 . 2  8 0 . 3  5 2 . 1  
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F R O N T A L  GRIP REACH (cm) 
(Ha les )  

Age (yrs) N 
2.c-3 .5  3 3  
3.5-4.5 4 3  
4 .5 -5 .5  3 5  
5 .5 -6 .5  4 2  
6.5-7.5 3 3  
7 .5 -8 .5  3 2  
8 .5-9 .5  3 3  

9.5-10.5  37 
10 .5 -11 .5  4.8 
11 .5 -12 .5  5 2  
12 .5 -13 .5  50 
1 3 . 5 - 1 4 . 5  5 1  
14 .5 -15 .5  39  
15 .5 -16 .5  3 1  
16.5-17.5  38  
17.5-19.0  2 2  

Age (yrs) 
2  .C -3.5 

Mean 
4Q.3 
42.5 
45.3  
49.0  
5 1  .6 
53.6 
5 5 . 9  
57.8 
53.2  
62 .3  
65 .2  
68.0  
6d.9 
7 2 . 6  
7 3 . 4  
74 .3  

F R O N T A L  G R I P  REACH (cm) 
(Females) 

Mean 
39.0 
43.7  
45.5  
47.9  
5 0 . 1  
52.2  
5 5 . 2  
37.6 
69 .7  
6 1 . 8  
6 4 . 5  
65 .1  
66.7 
06.3 
5 7 . 6  
07 .c  

Min 
34.7 
3 8 . 9  
38.0 
41.6 
43.2  
46.5 
49.0 
52.5 
52.  r3 
5 2 . 1  
56 .9  
57 .4  
59.2  
5 8 . 8  
53 .6  
62 .8  



LATERAL GRIP REACH 

Sub jec t  stands e r e c t  w i t h  f e e t  toge the r ,  l e f t  shou lder  a g a i n s t  w a l l ,  
g rasp ing  t h e  handle o f  t h e  g r i p  dev ice i n  r i g h t  hand, and abducts 
extended r i g h t  arm t o  maximum h o r i z o n t a l  g r i p  reach.  Wi th  t h e  
p o i n t e d  b lade o f  an automated anthropometer, measure t h e  h o r i z o n t a l  
d i s t a n c e  f rom t h e  w a l l  t o  t h e  most d i s t a l  p o i n t  on t h e  handle o f  t h e  
g r i p  dev ice.  



w.004 
2 Y 0 8 10 12 1Y I6 

4 
18 

AGE (YEftRSI 

LA?EiiAL GKIP E9ACH (cm) 
(L4ale.s a n d  Females) 



WILES 

k': 
, n f l n m  6% n f l  

I rn ""y? 3 n: 

I I - > % " : i n 4  u ,,I I 

n u "  $ *  + #, uL #y*:nnI q, -.p %PA&': 
X : * d I I p m  I 

n 
\*nnm a p n  +# I 

I I I N  $*# yv 
'2='NJI, I 

n u  "I rC pj , I *  

n : n$q$#;I # n %  2f ~ 5 %  a: n 

C * X i ,  :'d,&=. 
I 
I I 

U 6 10 12 1 U 16 18 
AGE (YEARS) 



LATEFAL  G F X P  R E A C H  (cm) 
(Isles) 

Age (yrs) C1 !lean sod. P i n  5 t n  5 G t h  35th lax 
2.C-3 .5  31  5 3 . 3  3 .9  4 7 . 3  47 .7  53 .4  590rt 5 4 , s  
3 .5 -4 .5  4 3  55 .5  3 .8  4 7 . 3  49 .2  5 5 . 6  6 1 . 3  b5.1 
4 . 5 - 5 . 5  34 5 9 . 0  4 .2  51.9 5 2 . 2  5 3 . 2  56 .3  5 5 . 2  
5 , 5 - 6 . 5  4 2  6 3 . 9  4 . 4  5 5 . 9  57 .4  b 3 . 4  b 9 . 5  8 3 . 8  
6.5-7.5 33 67 .6  4 . 1  5 8 . 4  59 .9  6 7 . 7  74 .2  7 4 . 8  
7 .5 -8 .5  2 2  70 .9  3 . 1  65 .1  65 .3  7C.6 75 . ;  77.C 
d . 5 - 9 . 5  33 73 .7  Q . 7  6 4 . 1  6 4 . 8  7 3 . 7  B 6 . 3  8 1 . 5  

9.5-1C.5 37 76.4 3 .7  6 9 . 5  7C.6 7 6 . 2  83. '  3 4 . 8  
1 5 . 5 - 1 1 . 5  47 7 7 . 3  4.5 6 9 . 2  7C.7 7 7 . 3  8 4 . 5  3 7 . 3  
1 1 . 5 - 1 2 . 5  52  82 .5  5 . 9  72.3 7 3 . 6  8 1  3Q.5 35.3 
12 .5 -13 .5  5C 8 6 , 8  5 . 8  7H.2 79.C 5 0 * 3  37.1 1 ' 2 . 8  
13 .5 -14 .5  51  '40.3 5 . 5  75.5 8 1 . 0  90.C 37.8 l " 2 . 4  
1 4 . 5 - 1 5 . 5  34 9 2 , 9  4 . 9  9 2 . 1  8 4 . 0  93.5 3 3 . 3  1 \ ) 1 . 7  
1 5 . 5 - 1 6 . 5  3 1  97.8 5.7 RS.0 8 7 . 3  3 7 . 0  156.2 1:: 3. b 
1 6 . 5 - 1 7 . 5  38  39 .4  5 . 1  3 8 . 5  8 3 . 3  96 .5  136 .8  1 f d , 4  
17 .5 -19 .Q  2 2  l " 1 . 3  4 . 5  q3 .8  33 .9  133 .3  105 .4  1 1 9 . 5  

L A T E R A L  GRIP REACH (cm) 
(Feaales) 

Aye (yrs) N Mean sod. 
2 .0 -3 .5  2 9  52 .5  2 .6  
3 .5 -4 .5  32  5h.7 3.8 
4 .5-5 .5  38 59 .7  3.6 
5 . 5 - 6 . 5  34 6 2 . 3  3.3 
6 .5 -7 .5  40 66.4  4 .1  
7 . 5 - 8 . 5  32 69 .1  3 , 9  
8 .5 -9 .5  46 73 .6  4 . 3  

9 . 5 - 1 3 . 5  37  7 5 . 7  4.6 
10 .5 -11 .5  46 80 .7  5 .6  
1 1 . 5 - 1 2 . 5  39  8 2 . 1  4 .5  
12 .5 -13 .5  47 86 .3  5 . 1  
13 .5 -14 .5  ~9 87 .7  Q.5 
14 .5 -15 .5  4 e  90 .3  4 . 0  
1 5 . 5 - 1 6 . 5  32 90.3 4 .0  
1 6 . 5 - 1 7 . 5  36  91.1 3 . 9  
17.5-13.G i l  9C.4 3 . 7  



STEP HEIGHT 

Subject stands erect facing wall with palms of hands resting l ightly 
agaimt wall a t  shoulder level for balance. Subject raises right 
f o o t  to maximum height from floor. With the paddle blade of an 
automated anthropometer, measure the vertical distance from the 
floor to the ball of the foot. 
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S?EP HEIGHT (cm) 
(Males) 

Mean s.d. K i n  5 t h  5 0 t h  3 5 t h  b a x  
32.2 6 . 6  22.1 22 .2  32 .4  42.1 4 3 . 2  
39 .3  6.G 2 6 . 9  3 0 . 4  3 9 . 8  0 9 . 7  5 4 . 5  
43 .2  7.3 3C.8 32.0 4 1 . 7  53.8 5 7 e 3  
51.5 6 . 3  35.4 40 .7  5 6 . 9  613.4 69 .4  
55 .5  5 . 5  4 4 . 5  45 .7  5 5 . 7  6 3 . 3  6 4 . 5  
59 .0  6.6 47.2 48.C 59 .4  68 .1  75 .7  
58 .7  6 . 6  45 .8  47 .8  59 .1  6 9 . 1  7 2 . 3  
6C.O 6eC 46.7 4 9 , 9  59 .0  6 8 . 9  7 4 . 7  
6 1 . 8  6 . 6  45 .4  5 1 . 5  6 1 . 4  7  75.1 
6 3 . 5  8 . 9  46 .1  4 7 . 7  6 2 . 1  77.h 7 9 . 5  
64.1 5 . 8  5 2 . 6  5 3 . 9  6 3 . d  73.4 73 .3  
66 .3  5 .9  53 .3  56 .2  6 5 . 4  75.5 92.2 
66 .9  6 .4  55.2 55,3 5 7 . 3  7 6 . 9  8?.2 
68.8  10 .2  4 8 . 9  49 .2  6 7 . 9  83.5 9r.2 
72.1 8 + 3  57.0 59.5  70.5 88.4  9 4 . 2  
7 1 . 3  5 .8  5 8 . 3  5 8 . 7  71.C 79 .3  8 q . 5  

STEP HEIGHT (cm) 
(Females) 

Age {yrs) N Mean s o d .  Pin 5 t h  5 9 t h  
2.f'-3.5 24 3 4 . 3  6 . 9  23.2 2 3 . 7  3 2 . 6  
3 .5-4 .5  32 39 .9  7.0 30.5 31 .0  38.C 
4 . 5 - 5 . 5  01 42.7 5 . 8  3 1 . 3  3 1 , 8  42 .5  
5 . 5 - 6 . 5  32 49 .0  5 . 3  3 9 . 6  3 9 . 7  49 .0  
6 . 5 - 7 . 5  4 1  52 .3  7 . 7  33 .8  36 .2  4t3.9 
7 , s - 8 . 5  3 1  5 G . 6  5 . 6  4C.7 4 1 . 2  51 .4  
8 . 5 - 9 . 5  4 8  5 5 . 7  6 , 4  43.6 44 .4  5 6 . 1  

9 .5 -10 .5  38  57.9 7 . 9  39 .8  4 3 . 9  56.2 
10 .5 -11 .5  4 8  6 0 . 7  R e 3  4 4 . 4  4 6 . 8  6C.7 
11 .5 -12 .5  4 1  6 0 . 5  8,C 45.1 46 .1  59.C 
1 2 . 5 - 1 3 . 5  4 8  6 2 . 8  7 .6  47 .0  49 .8  61 .8  
1 3 . 4 - 1 4 . 5  27 6 5 . 1  6 . 6  51 .2  5 2 . 1  6 5 . 4  
1 4 . 5 - 1 5 . 5  4 9  6 1 . 6  8 .6  45 .6  4 7 . 8  6 2 . 9  
15 .5 -16 .5  31  6 4 . 5  7 + 5  5 1 . 6  5 1 . 8  64 .3  
16 .5 -17 .5  36  05 .5  7.6 5 2 . 8  53.0 6 4 . 5  
1 7 . 5 - 1 9 . 0  2 1  6 4 . b  6.6 53 .4  5 3 . 5  6 5 . 5  



SUPINE STATURE 

Subject  l i e s  on back on the CG dev ice w i t h  f e e t  firmly aga ins t  t he  
f o o t  re fe rence  plane, The arms a re  placed a t  t he  s ides w i t h  the  l egs  
s t r a i g h t .  Using the  b lock  and taue on t h e  CG device, measure the  
l o c a t i o n  o f  the  top  o f  t he  head. The measurement i s  typed i n t o  t h e  
computer and t he  d is tance  from the  f o o t  re fe rence  p lane t o  t he  top  o f  
t h e  head i s  computed. 



SUPINE S T A T U R E  (cm) 
(Yales and Females) 
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S U P I N E  STATURE (cm) 
(da les )  

Aye (yrs) N flean sod. f4 in  5 t h  5 0 t h  9 5 t h  l a x  
2.0-3.5 9 98 .0  5 . 2  93 .8  ** 96.8 ** 106.1  
3 e 5 - 4 . 5  1 5  1 0 1 . 3  4 , 8  94 .6  ** 99.6 ** 1 1 0 . 7  
4 .5-5 .5  10 1 1 2 . 7  3.5 1C5.5 ** 112.9  ** 117 .9  
5 . 5 - 6 . 5  3 5  1 1 7 . 1  4 .8  1C6.8 110 .2  117.1 125.5 1 2 7 . 7  
6 , s - 7 . 5  2 1  125 .n  6 .2  109 .7  110.1 125.6 133.7 133 .9  
7 .5-8 .5  27  1 3 0 . 8  5 . 2  122 .0  122 .3  l j C . 4  137 .8  1 4 0 . 1  
8 .5 -9 .5  2 7  137 .2  5.4 123.4 125 .5  138.5 144.6 145 .9  

9 .5-10 .5  2 1  1 3 9 . 1  7.4 1 2 7 . 7  127 .7  138 .5  149.2 1 5 7 . 3  
1C.5-11.5 26 143.8 5 .2  132.8 134.1 1 4 3 . 8  151 .1  154 .8  
11 .5 -12 .5  41 151 .1  7 .8  135 .1  140 .3  149 .5  163 .3  174 .8  
1 2 . 5 - 1 3 . 5  3 5  157 .4  8 .5  1 4 2 . 3  144 .7  1 5 5 . 5  170 .9  180.9  
1 3 . 5 - 1 4 . 5  35 163 .5  7.6 148 .3  151 .5  162.3  176.7 183 .0  
14 .5 -15 .5  32  1 6 7 . 7  7 . 3  1 5 1 . 3  154.1 1 6 7 . 0  177.9 183 .1  
15 .5 -1b .5  21  1 7 5 . 9  6.4 162 .4  162 .4  175.8 184 .2  154 .6  
1 6 . 5 - 1 7 . 5  26 1 7 4 . 8  6.0 160.2 161.4 176.0 182.4 1 8 2 . 7  
17 .5-19 .n  2O 1 7 9 . 9  6 .3  17f7,O ** 178.4  ** 1 9 2 . 5  

S U P I N E  STATURE (cm) 
(Females) 

Age (yrs) ti 
2.C-3.5 11  
3 .5 -4 .5  6 
4 .5 -5 .5  16 
5,5-b.5 32 
6 .5-7 .5  26  
7 . 5 - 8 . 5  19 
d .5 -9 .5  3C 

9.5-13.5 2 2  
1C.5-11.5 27  
11 .5 -12 .5  2 4  
12 .5-13 .5  3 1  
1 3 . 5 - 1 4 , s  2 2  
14 .5 -15 .5  27 
1 5 . 5 - 1 6 . 5  2 2  
16 .5-17 .5  19 
17 .5 -19 .n  13  

M i n  5 t h  5 C t h  9 5 t h  
90 .2  ** 97.0 ** 
94.8  ** 1 0 0 . 5  **  

106.7  ** 112.C ** 
98.2  1 0 2 . 2  115 ,  3 122 .6  

111 .7  112 .2  119 .7  129 .4  
116 .1  ** 125.2 ** 
123.0  124.2 13Ce1 140 .9  
1 2 8 . 8  123.1 1 3 7 . 3  1 4 6 . 8  
134 .3  134 .5  1 4 7 . 2  1 5 5 . 5  
1 3 4 . 3  1 3 5 . 3  1 5 1 . 1  161 .6  
141 .5  1 4 1 . 7  156 .2  169.1 
1 3 6 . 5  138 .0  1 6 1 . 3  171 .4  
152.2 152 .5  lb3.G 174.6 
154.1 154 .2  163 .3  1 7 4 . 3  
157.9 ** 1 6 4 . 4  ** 
157.7 ** 163 .1  ** 

Max 
1 3 5 . 8  
1 1 1 . 5  
113 .5  
122 .8  
1 3 5 . 3  
137 .5  
151 .4  
14.3.C 
160 .0  
1 6 1 . d  
173 .4  
177 .0  
1 7 6 . 5  
1 7 6 . 2  
1 7 5 . 2  
183 .6  



STANDING CENTER OF GRAVITY 

Sub jec t  l i e s  on back on t h e  CG dev ice  w i t h  t h e  f e e t  p laced firmly 
a g a i n s t  t h e  f o o t  re ference   lane. The arms a r e  p laced  a t  t h e  s ides  
w i t h  t h e  1 egs s t r a i g h t .  The h o r i z o n t a l  d i s t a n c e  of  t h e  c e n t e r  o f  
g r a v i t y  f rom t h e  re ference p lane  ( D l )  i s  computed. The d i s t a n c e  i s  
r e p o r t e d  as measured and as a  pe rcen t  of  sup ine s t a t u r e .  [ ( D l l s u p i n e  
s t a t u r e )  x l oo ) ] .  



S T A N D I Y G  CG (FRO!! F E Z ? )  (cm) 
(Yales and Females) I 

Age (yrs)  N Sean sod. 
2 . c - 3 . 5  26 5 5 . 3  2 .9  
3 . 5 - 4 . 5  21  5 9 . 4  2.7 
4 .5 -5 .5  26 6 4 . 5  2 . 3  
5 . 5 - 6 . 5  6 7  6 6 . 2  3 .1  
6 . 5 - 7 . 5  47 7 G . O  ? , 2  
7 . 5 - 8 . 5  46  7 2 . 8  3. 1  
8 . 5 - 9 . 5  57 7 6 . 3  3 . 3  

9 .5 -10 .5  4 3  7 8 . 1  3.5 
1 0 . 5 - 1 1 . 5  5 3  e i . 4  3 .5  
1 1 5 - 1 2 . 5  6 5  8 4 . 6  4 . 2  
1 2 . 5 - 1 3 . 5  66 8 7 . 7  4 . 5  
1 3 . 5 - 1 4 . 5  5 7  9 0 . 5  4 . 4  
1 4 . 5 - 1 5 . 5  5 s  9 2 . 2  4 . 2  
1 5 . 5 - 1 6 . 5  4 3  9 5 . 0  4 .9  
1 6 . 5 - 1 7 . 5  45  9 5 . 1  4 .5  
17.5-19.G 3 3  9 7 . 2  6.C 

5 t h  S C t h  9 5 t h  Yax 
** 5 6 . 2  ** 6 1 . 2  

5 4 . 9  59 .0  3 . 3  64.C 
6C.6 6 4 . 5  6 8 . 2  5 3 . 0  
6 0 . 5  6 5 . 3  7 1 . 2  73 .4  
6 4 . 5  6 3 . 9  7 5 . 1  7 7 . 6  
6 7 . 9  7 2 . 2  77 .4  7 8 . 4  
7 1 . 0  76 .6  8 1 . 6  3 2 . 8  
7 2 . 6  77 .6  9 4 . 1  3 7 . 2  
7 5 . 3  8 1 . 1  8 6 . 9  9 3 . 7  
78 .4  8 3 . 6  9 0 , 9  9 7 . 1  
8 0 . 9  8 7 . 6  9 5 . 3  1 3 1 . 3  
8 5 . 0  9 0 . 1  97 .1  1 0 3 . 6  
8 4 . 9  9 2 . 3  38.5 l (13.6 
36.9 9 5 . 4  1C3.0 1 Q 3 . 6  
3 7 . 5  93 .6  1 0 2 . 5  1 9 q . 5  
8 7 . 5  97 .1  1C6.1, 1.57.5 
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STANDING CG (FROM FEET) (cm) 
(Kales) 

Bye (yrs) h Mean sod. Iin 
2.C-3.5 9  5 6 . 4  3 .P  51.3 
3 .5-4 .5  1 5  59 .1  2.6 54.9 
4 .5 -5 .5  10 64 .7  2.C 60.  A 
5 .5 -6 .5  3 5  67 .2  2.8 6 1 . 3  
6 .5-7 .5  2 1  7 1 4  3.0 64.4 
7 .5-d .5  27 73.9  3.1 68.4 
8 .5-9.5  2 7  7 7 . 7  2 .9  70.8 

9 .5-10.5  2 1  7 8 . 8  3.8 72.2 
13 .5 -11 .5  2 6  80 .7  2.6 75.7 
11 .5 -12 .5  4 1  84.8  4 . 1  77.8 
12.5-13.5  35  a8.1 4.8 78.2  
1 3 0 5 - 1 4 e 5  35  91 .3  4.2 83.4 
1 4 . 5 - 1 5 . 5  3 2  93.4 4.1 83.8 
15.5-16.5  2 1  9 8 . 2  3.8 90.1 
1 6 . 5 - 1 7 . 5  26 97.9 3.5 90.9 
17.5-19.0  26 1 0 0 . 8  3.8 95.2  

Age (yrs) 14 
2.C-3.5 1 1  
3.5-4.5 6  
4 .5-5 .5  16  
5 .5 -6 .5  3 2  
6 .5-7 .5  26 
7 . 5 - 8 . 5  19 
P .5 -9 .5  3 C  

9.5-19.5 2 2  
19 .5 -11 .5  2 7  
11 .5 -12 .5  24 
12.5-13.5  3 1  
13.5-14.5  i 2  
1 4 . 5 - 1 5 . 5  27 
15 .5 -16 .5  i2 
1 6 . 5 - 1 7 . 5  19  
17 .5 -19 .0  1 3  

S T A N D I N G  C G  (PROM FEET) (cm) 
(Females) 

Min 
51.2 
54.9 
60.5 
56.5 
64.3  
66.9 
70.1  
72 .9  
74.8 
75.1 
79.0 
75.1 
84.0 
86.C 
85.8  
87.2 
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S T A N D I N G  C G  (I STATURZ)  
(Males a n d  Females) 

Age (yrs) N Yean s.d. Min  5 t h  
2 . r - 3 . 5  2C 57.6 1 .2  55 .3  ** 
3 .5 -4 .5  21 58 .1  1 . 1  5 6 , 2  56.2  
4 .5 -5 .5  L O  5 7 . 3  0 . 9  5 5 . 2  55.4  
5 .5 -6 .5  67 5 7 , 1  1 .0  53.5  55 .4  
6 .5-7 .5  47 57.0 0 .8  55.8  55.8  
7 .5 -8 .5  46  56.6  0 . 9  55 .0  55.1  
8 .5 -9 .5  57 56.6 0 . 8  54.7 55.1 

9 .5-10.5  43 56.3 0.8 5 0 , 3  5 4 . 8  
1C.5-11.5 53  56.0 0 . 7  54.7  54 .9  
1 1 . 5 - 1 2 . 5  6 5  56.1 0 . 8  54.3  5 4 , 6  
1 2 0 5 - 1 3 0  J 6 6  55 .8  0 . 7  5 4 . 2  54 .5  
13 .5 -14 .5  57 55.7 G.8 5 3 . 9  54.4  
1u .5 -15 .5  5 9  55.6 6 .7  54.2  54 .4  
75 .5 -16 .5  43 55.8  0.8 54 .1  54.3  
16.5-17.5  Q 5  5 5 . 8  0 . 8  54.3  54.4  
17 .5 -19 .9  33  5 5 . a  c . 7  54.2 54.4  

9 5 t h  Yax 
** 63 .1  

59 .3  6 2 . 7  
5 9 . 3  5 9 . 5  
53.6 5 3 . 2  
58.2 59 .4  
57 .8  58 .9  
57.7  5 s . a  
57 .6  57.9  
57 .2  57.6 
57.3  53 .1  
57.0  57.4  
56.9  5 7 . 6  
5b.7 57.4  
57 .1  5 7 . 8  
56.9  5 7 . 2  
56.3  57 .9  
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S T A N D I N G  CG ( X  STATURE) 
(Hales) 

Ags (yrs) N Mean sod. N i n  
2 . Q - 3 . 5  9 57 .6  1 . 3  55 .3  
3 .5 -4 .5  1 5  58 .3  1.2 56 .2  
4 .5-5 .5  10 57 .4  1 . 2  55 .2  
5 . 5 - 6 . 5  35 57.4 0 . 8  55 .9  
6 . 5 - 7 . 5  21 57 .1  1 . 0  5 5 . 8  
7 . 5 - 8 . 5  27 56 .5  0 .7  55.1 
9.5-9 .5  2 7  56 .7  0 .9  5 4 . 8  

9 . 5 - 1 0 . 5  21  56.7 0 . 7  55 .5  
1C.5-11 .5  ~6 5 6 . 1  C.7 5 4 . 9  
1 1 . 5 - 1 2 . 5  4 1  56 .2  0 . 8  54 .3  
1 2 . 5 - 1 3 . 5  3 5  5h.O 0 . 7  5 4 . 5  
- 1 4 . 5  3 5  55 .9  0 . 8  53.9 
14 .5 -15 .5  3 2  5 5 . 7  0 . 5  54.7 
1 5 . 5 - 1 6 . 5  L1 5 5 . 8  0 . 7  54 .5  
1 6 . 3 - 1 7 . 5  iE 50 .0  0 . 7  5 4 . 5  
1 7 . 5 - 1 9 . t  ;iC 5 . 1  0 . 4  55.5 

S T A N D I N G  CG (R STATURE) 
(Females) 

Mean 
57.6 
57.5 
57 .2  
56 .7  
5 6  . 9 
56 .7  
56 .5  
56.0 
55 .9  
56 .0  
5 5 . 5  
55.4 
55. u 
55 .7  
5 5 . 4  
55 .5  

Max 
5 3 . 7  
6 3 . 7  
5 9 . 5  
5 9 . 2  
59 .4  
57 .9  
5 8 . 8  
5 7 . 9  
5 7 . 1  
5d .  1 
57 .4  
57 .6  
5 6 . 8  
5 7 . 1  
57 .2  
5 7 . 1  



ERECT S I T T I N G  HEIGHT 

Subject  s i t s  e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  Plane, arms 
hanging a t  s ides.  Wi th  t he  paddle b lade o f  an automated anthro-  
pometer, measure t h e  v e r t i c a l  d i s tance  f rom the  s i t t i n g  sur face 
t o  ve r t ex  ( t o p  o f  t h e  head). 



E B E C T  S I T T I N G  H E I G t i T  (cm) 
(Males a n d  Females) 

Age ( y r s )  N Yean s.d. M i n  5 t h  5Gth  3 5 t h  ? a x  
2 .3 -3 .5  2C9 5U.4 2 . 7  3 6 . 8  55.2 5 4 , 5  5 3 . 8  6 3 . 4  
3 . 5 - 4 . 5  224 57 .6  2 . 5  5C.5 5 3 . 7  5 7 . 5  6 1 . 5  5 5 . 4  
4 .5 -5 .5  265  6 0 . 5  2 . 7  5 2 . 5  5 6 . 0  6 0 . 5  6 4 . 9  7 3 . 3  
5 . 5 - 6 . 5  241 63.4 2 . 9  53.2 53.1 6 3 . 3  6 7 . 7  71 .7  
6 . 5 - 7 . 5  230 5 5 . 8  3.0 56.6 6 0 . 7  6 5 . 7  7 0 . 3  7 3 . 5  
7 .5 -8 .5  lC7 68 .2  2 . 8  59 .7  6 3 . 3  6 8 . C  7 3 . 3  75 .0  
8 . 5 - 9 . 5  2 5 4  7 0 . 3  3 . 0  61 .2  6 5 . 3  7C.3 7 5 . 2  7 3 . 5  

9.5-10 .5  255 7 2 . 1  3 . 1  6 4 . 5  6 6 . 7  7 2 . 1  7 6 . 3  5 1 . 6  
1 3 . 5 - 1 1 . 5  276  7 4 . 5  3 .5  6 5 . 2  6 9 . 3  7 4 . 2  8 0 . 7  84 .5  
1 1 . 5 - 1 2 . 5  284 76 .7  3 . 7  6 7 . 1  7 1 . 2  7 6 , 3  9 3 . 2  9 7 . 7  
1 2 . 5 - 1 3 . 5  312 79 .7  4 .3  69 .8  7 2 . 9  7 9 , 7  8 7 . 2  3 2 . 5  
1 3 . 5 - 1 4 . 5  270 8 2 . 4  4 .4  7C.8 7 4 . 8  8 2 . 3  9 .  3 3 . 4  
1 4 . 5 - 1 5 . 5  2 6 2  a 5 . 2  4 . 5  7 2 . 2  7 8 . 3  (34.3 9 2 . e  38 .9  
1 5 . 5 - 1 6 . 5  196 e7 .7  4 . 7  71 .4  8 0 . 2  37 .6  3 5 . 1  3 3 . 7  
1 6 . 5 - 1 7 . 5  221 83 .5  4 . 2  74 .8  82 .0  8 8 . 4  9 5 . 3  97 .9  
17 .5-19 .C 1 5 6  9 9 . 4  U . 4  7 8 . 9  8 1 . 8  9 9 . 3  9 6 . 5  9 3 . 6  
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ZRECT S I T X I N G  HEIGHT (cm) 
(Vales) 

Aye (yrs) N Yean sod. 
2.C-3 .5  1 1 3  55 .3  2 . 7  
3 . 5 - 4 . 5  116 57 .9  2 .3  
4 . 5 - 5 . 5  14C 6 1  2 . 7  
5 . 5 - 6 . 5  116 63 .6  2 . 7  
6 . 5 - 7 . 5  1C5 6 6 . 3  i . 0  
7 . 5 - 8 . 5  1C3 68 .7  2 . 9  
8 . 5 - 9 . 5  117  7 f . 4  3.2 

3 .5 -10 .5  121  72 .3  3.C 
1 5 . 5 - 1 1 . 5  139  7 4 . 1  3 .1  
11 .5 -12 .5  152  76.3 3 . 5  
11 .5-13 .5  1 5 i  78.8 4 . 4  
1 3 . 5 - 1 4 . 5  15Q 8 2 . 3  4 . 8  
1 4 . 5 - 1 5 . 5  1 3 1  6 5 . 5  5 . 3  
15 .5 -16 .5  5 8  Y0.1 4.8 
16 .5 -17 .5  1C4 91 .5  3.1 
17 .5-19 .C E E  91.9  3.6 

E E X ?  S I T T I N G  HEIGHT (cm) 
(Females) 

Mean 
53 .4  
5 7 . 3  
63 .0  
63.2 
65 .4  
6 7 . 7  
7 0 . 2  
7 1 . 9  
74.  d 
77 .1  
9 8 . 6  
8 2 . 5  
8 4 . 8  
8 5 . 4  
8 5 . 9  
86 .3  

5Cth 9 5 t h  Yax 
5 5 . 2  5 9 . 5  b3 .4  
57 .6  61 .4  6 4 . 5  
6 0 . 9  65 .2  7 3 . 3  
6 3 . 4  6 8 . 2  7 5 . 7  
6 6 , n  7 1 . 1  7 3 . 2  
6 6 . 5  7 3 . 2  75.G 
7 0 . 4  7 5 . 3  77 .5  
72 .1  7 7 . V 7 . 5  
7 3 . 3  79.Q 83.0 
75.9  82 .6  8 7 . 7  
7 8 . 3  8 7 . 2  3 2 . 6  
82.0  93.5 9 3 . 4  
8 5 . 2  9 3 . 4  a 3 . 9  
90 .5  9 6 . 3  9 3 . 7  
91 .3  35.3 3 7 . 8  
92 .5  97 .3  33 .6  



EYE HEIGHT (SITTING) 

Subject  s i t s  e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  Plane. With 
t h e  p o i n t e d  b lade o f  an automated anthropometer , measure t h e  v e r t i c a l  
d i s tance  f rom t h e  s i t t i n g  su r face  t o  t h e  e x t e r n a l  canthus ( o u t e r  
co rner )  o f  t h e  r i g h t  eye. 
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E Y E  H E I G H T  (SITTING) (cm) 
(Yales a n d  Females) 

Age (yrs) 
2 . C  -3 ,5  
3 .5 -4 .5  
4 . 5 - 5 . 5  
5 . 5 - 6 . 5  
6 , 5 9 7 . 5  
7 . 5 - 4 . 5  
8 .5 -1 .5  

9 . 5 - 1 0 . 5  
1 t . 5 - 1 1 . 5  
1 1 . 5 - 1 2 , 5  
1 2 . 5 - 1 3 . 5  
1 3 . 5 - 1 4 . 5  
1 4 . 5 - 1 5 . 5  
15 .5 -16 .5  
1 6 . 5 - 1 7 . 5  
17 .5 -19 .0  

Y a x  
5 0 . 3  
5 2 . 9  
56 .9  
5 2 . 2  
5 2 . 3  
6 3 , 3  
6 6 . 3  
6 7 . 3  
7 3 . 2  
7 5 . 7  
7 9 . 9  
8 3 . 4  
33.4  
135.a 
35 .4  
85.5 



4 
8 8 10 12 Irl 16 18 

AGE IYEARSl 

30.00 
I 

U 6 10 12 16 18 2 
AGE (YERRS) 



EYE H E I G H T  (SITTING) (cm) 
(Hales) 

Mean 
44 .7  
4 7 . 1  
50 .0  
5 1 . 8  
5 4 . 3  
57 .0  
5 8 . 9  
6Q.  3 
01 .i 
64 .7  
6 7 . 2  
71 .1  
73.8 
7 8 . 5  
83 4  
7 9 . 8  

s,de f l i n  5 t h  5Cth 9 5 t h  d a x  
2.2 38.8 40.4 4 4 . 5  47 .7  4 8 . 3  
2.5 4 2 . 3  4 2 . 9  46.7 51 .3  52 .8  
3 .0  44.1 45 .4  4 9 . 7  55 .2  5 6 . 9  
2 .6  4 6 . 5  46 .6  52 .1  56.4 5 6 . 8  
2.7 47 .3  49.7 5 3 . 9  58.0 6 2 . 3  
2.7 51 .5  51 .7  57.0 61 .2  6 2 . 6  
3 .4  49.1 53 .3  5d .6  64 .8  66 .8  
3.0 54 .3  5 4 . 5  60 .2  64 .2  6 7 . 3  
2.6 5Q.6 55 .6  01 .1  64.9 66.0 
3.0 59 .1  60 .0  64 .6  68 .7  74 .8  
4.5 60 .4  61.1 6 6 . 1  75 .5  7 3 . 9  
4 .3  59.0 64.0 7 1 . 7  77 .9  Aq.4 
4.9 6 2 . 8  66.0 7 2 . 3  8 0 . 6  83.4  
4 . 5  61.0 69.8 7 8 . 5  84 .2  8 5 . a  
2 0 5 75.4  75 .4  80.2 84.4  85.4  
3.6 6 7 . 8  7 2 . 3  82.0 84 .8  d 5 . 5  

E Y E  H E I G H T  (SITTING) 
(Females) 

Mean 
4 2 . 8  
46.1, 
49.4 
52 .  1 
54 .4  
5 7 . 3  
5Q.8 
60 .7  
63 .8  
6 5 . 4  
6 9 . 2  
7 1 . 1  
74 .0  
7 3 . 9  
74 .3  
74 .8  

5 Q t h  9 5 t h  Yax 
4 2 . 3  45 .9  53.0 
46.G 5 1 . 5  52 .9  
4 9 . 9  5 2 . 9  5 3 . 1  
5 2 . 2  5 6 . 8  6 3 . 2  
54 .1  63.6 6 2 . 2  
5 7 . 0  62 .4  6 3 . 3  
60.0 6 4 . 7  6 6 . 9  
6G.d 65.0  67 .1  
6 3 . 2  69 .9  73 .2  
6 4 . 9  70.2 76 .7  
69 .6  7 4 . 8  7 5 . 5  
7 1 . 1  7 7 . 2  78 .0  
73 .9  73 .6  9 2 . 3  
7 4 . 4  77.9 7 9 . C  
7 3 . 6  79 .3  79.5 
7 5 . 4  79 .8  8 0 . 1 .  



MAXIMUM H I P  BREADTH, SITTING 

S u b j e c t  s i t s  e r e c t  w i t h  knees t o g e t h e r ,  f e e t  r e s t i n g  on a  p l a t f o r m  
a d j u s t e d  f o r  90° knee f l e x i o n .  W i th  t h e  padd le  b lades o f  an auto-  
mated anthropometer,  measure t h e  maximum b r e a d t h  across  t h e  h i p s  
p a r a l l e l  t o  t h e  seated s u r f a c e  a t  a  f i x e d  p ressu re  va lue .  
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AGE (YEFIRSI 

3AjiIiYUN HIE BREADTH (SEATED) (cm) 
(!ales a n d  Females) 

Age (yrs) N Ysan s.d. Yin 5 t h  5 3 t h  3 5 t h  ! ax  
2 .C-3 .5  210  1 9 , 1  1 . 3  1 6 . 1  1 7 . 1  1 9 . 0  2 1 . 3  2 3 . 5  
3 . 5 - 4 . 5  2 2 5  1 .  1 . 3  17 .2  1 7 . 8  1 1 . 8  2 1 . 3  2 3 . 3  
4 . 5 - 5 . 5  2 5 7  20 .7  1 . 3  17 .3  18.6  2 9 . 5  23.0 2 4 , 6  
5 . 5 - 6 . 5  214  2 1 . 5  1 . 6  1 7 . 9  1 9 . 1  2 1 . 3  2 3 . 3  2 7 . 7  
6 .5 -7 .5  2 2 5  22 .7  2 .1  18 .2  1 9 . 8  2 2 . 3  2 6 . 5  33.8 
7 . 5 - 8 . 5  1SC 2 3 . 3  2.C 1 9 . 6  21 .1  23 .5  29 .1  3 2 . 0  
8 .5 -9 .5  249  24 .9  2 . 3  1 9 . 6  2 1 . 6  2 4 . 6  2 3 . 2  34.G 

9 . 5 - 1 0 . 5  251  2 6 . 2  2 . 5  2 1 . 5  2 2 . 5  2 5 . 7  2 9 . 7  3 7 . 5  
l t . 5 - 1 1 . 5  276 27 .2  3 . 0  2 1 . 5  2 3 . 2  L6.d 3 2 . 3  4 q . o  
1 1 . 5 - 1 2 . 5  2 1 3  2 8 . 3  3.0 2 2 . 5  23.9 2 9 . 9  3 3 . 2  3 3 . 8  
1 2 . 5 - 1 3 . 5  311  2 9 . 3  3 . 1  2 2 . 5  2 5 . 1  2 9 . 0  3 5 . g  4 1 . 7  
1 3 . 5 - 1 4 . 5  2 6 3  31 .1  2 . 8  24 .1  26 .b  3 1 . 1  3 5 . 7  33 .1  
1 4 . 5 - 1 5 . 5  2 5 9  3 2 . 7  2 . 9  2 5 . 4  27 .7  3 2 . 5  3 7 . 1  q4.8 
1 5 . 5 - 1 6 . 5  1 5  3 3 . 6  2 . 3  2 6 . 7  2 9 . 8  3 3 . 5  3a.1: ~ 1 . 2  
1 6 . 5 - 1 7 . 5  2iC 3 4 . 2  2 . 6  2 6 . 7  3 0 . 5  3 3 . 3  3 3 . 3  4 3 . 8  
17 .5 -19 .C  156 3 4 . 6  2 . 5  2 9 . 0  3 1 . 1  3 4 . 2  3 1  4 3 . 2  
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M A X I M U M  HIF B 3 E A D T H  ( S E A T E D )  (cm) 
( h a l e s )  

Age (yrs) N Mean s. d. M in 
2 . 0 - 3 . 5  1 1 2  19.3 1 .2  16.3 
3 . 5 - 4 . 5  1 1 6  19 .e  1 .3  17 .2  
4 .5 -5 .5  139  L T . 5  1 .3  17.8 
5 . 5 - 6 . 5  1C6 2 1 . 4  1 .5  1 7 . 9  
6 .5 -7 .5  1C4 22 .4  2 .1  18.6 
7 . 5 - 8 . 5  9 7  23 .6  1.9 2 0 . 3  
8 . 5 - 9 . 5  1 1 2  2 4 . 5  2 . 1  20.3 

9 .5 -13 .5  lii 2 5 . 6  2.6 21.6 
1 0 . 5 - 1 1 . 5  1 3 7  26 .6  2 . 7  2 1.5 
1 1 . 5 - 1 2 . 5  7 5 C  2 7 . 4  2.6 2 2 . 6  
1 2 . 5 - 1 3 . 5  1 5 2  28 .7  2 . 7  22 .5  
1 3 . 5 - 1 4 . 5  1 5 3  3 n . l  2 .6  2 4 . 1  
1 4 . 5 - 1 5 . 5  1 3 1 . 7  2 .8  25 .4  
15 .5 -16 .5  9 7  3 3 . 2  2 .4  26 .7  
1 b . 5 - 1 7 . 5  1C4 3 3 . 6  2.3 30.0 
17 .5 -19 .C  € 8  3 4 . 3  2 . 3  29,O 

M A X I M U N  ill F BREADTH (SEATED) (cm) 
(Females) 

Age (yrs) N 
2.C-3.5 I t c  
3 . 5 - 4 . 5  1 1 9  
4 . 5 - 5 . 5  i i a  
5 .5 -6 ,5  1C8 
6.5-7.5 1 2 1  
7 . 5 - 8 . 5  9 3  
6 . 5 - 9 . 5  1 3 7  

9 . 5 - 1 0 . 5  1 2 9  
1 C . 5 - 1 1 . 5  1 3 9  
1 1 . 5 - 1 2 . 5  1 5 3  
1 2 . 5 - 1 3 . 5  1 5 9  
1 3 . 5 - 7 4 . 5  1 1 6  
1 4 . 5 - 1 5 . 4  1 3 1  
1 5 . 5 - 1 6 . 5  P e  
1 6 . 5 - 1 7 . 5  1 1 6  
17 ,5 -19 .G  b 8  

Mean 
1 9 . 0  
2C. i 
L?. 9 
21 .6  
2 2 . 9  
2 q . 3  
2 5 . 3  
626.4 
27 .  H 
2 9 . 2  
31.11 
32 .4  
3 3 . 6  
3 4 . 1  
34 .7  
3 4 . 9  

Min 
1 6 . 1  
1 7 . 2  
1 7 . 3  
19 .2  
1 8 . 2  
19 .6  
19.6 
2 7 . 8  
22 .1  
23 .3  
2 3 . 4  
2 6 . 7  
26 .6  
29.6 
26.7 
3 1 . 0  



MAXIMUM THIGH BREADTH SITTING 

Sub jec t  s i t s  e r e c t  w i t h  knees toge the r ,  f e e t  r e s t i n g  on a  p l a t f o r m  
ad jus ted  f o r  90° f l e x i o n .  Wi th  t h e  paddle b lades o f  an automated 
anthropometer, measure t h e  maximum b read th  across t h e  t h i g h s  a t  a  
f i x e d  pressure  value. 



iIBXIMU~I1 THIGH B R E A D T H  (SEBTSD) (cm) 
( i f a l e s  and  Females) 

Ago (yrs) 11 
2.C-3.5 0 3  
3 , s - 4 . 5  c 7  
s . 5 - 5 . 5  E5 
5 , 5 - 6 . 5  7 6  
6 . 5 - 7 . 5  8 7  
7.5-8 .5  6 5  
8 .5 -9 .5  I28 

9 5 - 1 5  8 4  
1 3 . 5 - 1 1 . 5  8 4  
1 1 . 5 - 1 2 . 5  S3 
1 2 . 5 - 1 3 . 5  9 5  
1 3 , 5 - 1 4 . 5  & O  
1 4 . 5 - 1 5 . 5  8 1  
1 5 . 5 - 1 6 . 5  7 6  
1 5 . 5 - 1 7 . 5  6 6  
1 7 . 5 - 1 9 . C  6 3  

Max 
2 3 . 7  
2 3 . 9  
2 5 . 8  
2 7 . 2  
3 3 . 7  
3 4 , s  
3 1 . 4  
3 3 . 3  
45 .2  
l r 3 . 2  
92. 5 
3 3 9 4  
4 3 . 9  
111.7 
49.7 
4 2 * 8  
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H A X I H U M  THIGH B R E A D T H  ( S E A T E D )  (cm) 
(Males) 

Age (yrs) N Mean sad. Min 5 t h  5 0 t h  9 5 t h  ?!ax 
2 .0 -3 .5  3C 13 .5  1 .6  17 .3  1 7 . 3  19 .1  21.8 23 .7  
3.5-4.5 33 19.9 1 .8  1 6 . 5  16 .7  1 9 . 5  23.3 23.9 
4 .5-5 .5  5 3  2C.8 1.4 1 8 * 4  1 8 , 5  2 0 . 5  2 2 . 8  25.8 
5 - 5 - 6 . 5  38 21 .2  1.6 5  1 8 6  21.1 23.6 27.1 
6.5-7.5 4 1  22 .1  2 . 2  17.5 18.8 1 24.3  30 .7  
7 - 5 - 8 . 5  35 23 .5  2 . 3  19.2 19 .8  2 2 * 9  27.2 30 .8  
8 . 5 - 9 - 5  39 24 .8  2.7 2 0 . 2  20.2  24.3 28.4 31.4  

9 .5-10 .5  39 26.G 3.3 2 0 * 5  21.5 25 .3  31.3 36.2 
10.5-11.5 40 25.6 2.2 22.1 2 2 . 4  25.3 28.8 31.8 
1 1 . 5 - 1 2 . 5  53  2 7 . 7  2.8 23.2 23.4  27.6 33.1 3 4 . 7  
1 2 m 5 - 1 3 m 5  50 28.7 2 .9  22.4 23 .3 .  2 7 . 3  33.9 35.4 
13 .5-14 .5  41 30.4 2.7 25.1 2 5 . 7  29.9 35.4 36.9 
14 .5-15 .5  42 36 .8  3,O 24.4 25 .7  30.8 35.2 38 .1  
15 .5 -16 .5  36 32 .5  2.3 28.2 28 .9  31.3 37 .2  33.8 
1 6 - 5 - 1 7 . 5  27 33.5 2.1  29 .8  29.9 3 3 . 2  3 6 . 0  39.0 
17.3-19.C 38  33.9 3.0 27.5 27.5 33.2 37.8 40 .7  

H A X I K U M  T H I G H  B R E A D T H  ( S E A T E D )  
(Females) 

Age (yrs) 8 Mean sad. #in 
2.C-3.5 33 18 .9  1.6 15.  3 
3 .5 -4 .5  34  19 .9  1 . 3  17.0 
4.5-5.5 32  2 1  1 .3  18 .9  
5 .5-6 .5  38 22 .1  1 .9  18.6 
6 .5-7 .5  4 6  2 3 . 3  2 .4  18.9 
7.5-8.5 3G 2 5 . 2  2 . 7  21.2 
8 .5-9 .5  4 9  26.2 2 .7  2C.1 

9 .5-19 .5  4 5  26 .8  3.4 22.0 
1C.5-11.5 44 28.1 4 .1  21.9 
11 .5 -12 .5  40  2 9 . 2  3 . 7  23.8 
12 .5 -13 .5  4 5  3  3.5 26 .1  
13 .5 -14 .5  39 3 2 . 9  3 . 3  24 .0  
14 .5 -15 .5  39 3 4 . 2  3 .2 2 6 . 3  
15 .5-15 .5  4 0  3 4 . 3  2 . 7  2 8 . 9  
1 6 . 5 - 1 7 . 5  39  3 4 . 9  2 . 7  3C.O 
17.5-19 .b  2 5  36.2 3 . 7  31.4 

5Cth  9 5 t h  Yax 
18 .7  21.4 21 .8  
20 .2  21.7 22 .3  
2 0 * 7  23.3 2 4 . 8  
2 2 . 3  24.2 2 7 . 2  
22 .b  2 8 . p  3 3 . 2  
24.4 3 3 . ?  3 4 , 5  
25 .7  30.6 31.C 
26 .8  31.2 38 .9  
2 7 . 5  32 .4  4 5 . 2  
2 8 . 5  34.7 4 9 . 2  
31 .5  37.9 4 2 . 5  
32.H 38 .8  39.4 
3 39.5 43,9 
33 .9  39 .3  '41.7 
3 4 . 3  39.4 40 .7  
34 .8  42 .3  4 2 . 8  



T H I G H  CLEARANCE 

Subjec t  s i t s  e r e c t ,  f ee t  r e s t i n g  t o g e t h e r  on a  p l a t f o r m  ad jus ted  
f o r  90° knee f l e x i o n .  With t h e  paddle blades o f  an automated 
anthropometer, measure t h e  v e r t i c a l  d i s tance  f rom t h e  s i t t i n g  
sur face t o  t h e  h i g h e s t  p o i n t  on t h e  s u p e r i o r  su r face  o f  t h e  
t h i g h  a t  t h e  abdomina l - th igh j u n c t i o n .  
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THIGH C L E A E E N C E  (cm) 
(Ha les  a n d  Fsmales) 

Age (yrs) N Xean s.d. Min 5 t h  5 0 t h  9 5 t h  : l ax  
2 .C-3 .5  6 7  8 . 1  1 . 2  4.7 5 . 7  8 . 1  9 .7  11 .0  
3 .5 -4 .5  7 5  8 . 4  1 . 2  5 .7  6 . 3  8 . 3  1 0 . 1  1 1 . 6  
4 . 5 - 5 . 5  8 5  8 . 9  1 . 1  6 . 0  6 . 7  9.C 10 .4  1 1 . 3  
5 . 5 - 6 . 5  7 8  9 . 6  1.G 7 . 5  7 .7  9 .4  1 1 . 1  1 2 . 4  
6 . 5 - 7 . 5  €!4 1 0 . 1  1 . 2  7 .2  8 . 3  1 0 . 0  1 2 . 1  1 4 . 0  
7 . 5 - 8 . 5  6 6  10.d 1 . 4  8 . 8  9 .1  1 . 5  1 3 .  1 5 . 5  
8 . 5 - 9 . 5  8 7  1 1 . 5  1 . 3  7 . 7  9 . 3  1 1 . 3  1 3 . 5  1 5 . 7  

9 . 5 - 1 3 . 5  8 3  1 1 . 9  1 . 5  9 .6  9 . 9  1 1 . 6  1 4 . 5  1 6 . 5  
1 3 . 5 - 1 1 . 5  8 5  1 2 . 1  1 . 3  9 . 2  1 0 . 1  1 1 . 9  1 3 . 9  1 7 . 5  
1 1 . 5 - 1 2 . 5  9 7  1 2 . 8  1 . 3  1 Q . 2  1 6  1 2 . 7  1 4 . 9  1 6 . 2  
1 2 . 5 - 1 3 . 5  1C5 1 3 . 1  1 . 5  8 . 9  10 .9  1 2 . 8  1 5 . 5  1 5 . 8  
1 3 . 5 - 1 4 . 5  E S  1 3 . 5  1 .4  9 . 9  1 1 . 4  1 3 . 7  6  1 7 . 2  
1 4 . 5 - 1 5 . 5  8 1  1 3 . 9  1.6 1C.O 1 1 . 1  1 3 . 9  1 6 . 9  1 7 . 7  
1 5 . 5 - 1 6 . 5  7 8  1 4 . 5  1 . 3  1 1 . 2  1 2 . 1  1 4 5  1 6 . 7  1 7 . 3  
16 .5 -17 .5  6 7  1 4 . 7  1 . 7  1 0 . 8  12 .0  1 4 . 5  1 7 . 7  1 9 . 1  
17 .5 -19 .C  6 3  1 5 . 5  1 . 8  11 .1  1 2 . 6  1 5 . 4  1 8 . 8  1 3 . 1  
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T t l I G H  C L E A R E N C E  (ca) 
(Flales) 

Age ( y r s )  h Mean sad. Min 
2 .0 -3 .5  32  8 . 4  1.C 5 .5  
3 . 5 - 4 . 5  3 5  8 . 5  1 .2  6 . 3  
4 . 5 - 5 . 5  5 5  9 . 0  1 .1  6.5 
5 .5-6 .5  37 9 . 4  C.9 7 . 5  
6 .5-7 .5  4 0  1C.2 1 . 3  7.5 
7 .5-8 .5  3 4  16.7 1 . 3  8.9 
8 . 5 - 9 . 5  38 1 1 . 3  1 .5  7 .7  

9 .5-18 .5  38 1 2 . 1  1 .5  9 .6  
1 0 . 5 - 1 1 . 5  41 11 .8  1.0 10 .  i) 
11.5-12 .5  5 5  12.8 1 . 2  1 0 . 2  
1 2 . 5 - 1 3 . 5  56 1 2 . 3  1 .4  8 .9  
13 .5 -14 .5  48  1  1 . 5  9 .9  
1 4 . 5 - 1 5 . 5  4 2  1 3 . 5  1.0 lC.O 
1 5 . 5 - 1 6 . 5  37 14.6  1 .4  11.2 
1 6 . 5 - 1 7 . 5  28 15 .4  1.6 1 1 . 5  
17 .5 -19 .0  38 1 6 . 1  1.7 12 .8  

Aye ( y r s )  b 
2.C-3.5 3 5  
3 .5-4 .5  4C 
4 .5 -5 .5  34 
5 .5 -6 .5  41 
6 .5 -7 .5  4 4  
7 . 5 - 8 . 5  32 
0 . 5 - 9 . 5  43  

9 . 5 - 1 0 . 5  45  
1 0 . 5 - 1 1 . 5  4 4  
11 .5 -12 .5  4 2  
12 .5 -13 .5  4 9  
1 3 . 5 - 1 4 . 5  4 1  
1 4 . 5 - 1 5 . 5  39 
15 .5 -16 .5  4 1  
1 6 . 5 - 1 7 . 5  39 
17 .5 -19 .0  25 

T H I G H  C L E A R E N C E  (cm) 
(Females) 

Mean 
7 . 8  
8 .4  
8.8 
9 .7  

10.1) 
1c .  9 
11.6 
11 .8  
1 2 . 3  
1 2 . 7  
13.2 
1 3 . 8  
1U.S 
14.4 
14.2 
1 4 . 5  

s . d .  Ein 5 t h  5 0 t h  9 5 t h  Max 
1.2 4 .7  5 .4  7.8 9 . 3  I J . ~  
1 . 2  5 .7  6.2 8 . 3  10 .1  1 1 . 6  
1 . 2  6.C 6 . 1  8 . 9  1 0 . 2  1 1 . 3  
1 . 1  7.6 7.7 9 . 5  11 .4  12 .4  
1 . 1  7 .2  8.1 9 . 9  11 .7  12 .7  
1 . 4  8 .8  9 . 2  1 Q . 5  12 .9  1 5 . 5  
1 .2  8.8 9.2 1 1  13 .5  13 .8  
1 . 5  9 .6  9 .8  1 1 . 4  14 .2  1 6 . 5  
1 .6  9 .2  19.0 12.  1 1 4 . 1  17 .6  
1 .4  1 0 . 5  10.6 1 2 . 5  1 5 . 4  1 6 . 2  
1 .6  1C.8 1 0 . 9  12 .8  15.7 1 5 . 8  
1 . 2  11 .1  11 .6  13 .6  15.4 1 6 . a  
1 . 6  10 .6  11.  1  1 4 . 1  16 .6  17 .0  
1 . 2  11 .9  1 2 . 3  1 4 . 3  16 .5  1 7 . 2  
1 .6  10 .8  11.8 13 .7  1 7 .  1Q.1 
1.5 1 1 . 1  11 .4  14 .4  1 6 . b  1 7 . 2  



BUTTOCK-KNEE LENGTH 

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



B U T T O C K - K N E E  L E N G T H  (cm) 
(Males  and Females) 

H i n  
2 4 , 2  
2 6 . 9  
2 8 . 4  
2 7 . 5  
3 3 * 1  
3 5.3 
3 7 . 2  
3 9 . 3  
4 0 . 3  
4 1 . 7  
4 5 . 0  
4 5 . 1  
4 7 . 3  
4 8 . 6  
43 .4  
4 9 . 4  
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U V T T O C K - K N E E  L E N G T H  (cm) 
(Males) 

Age ( y r s )  N 
2 . 0 - 3 . 5  113  
3 . 5 - 4 , 5  117  
4 .5 -5 .5  1 4 1  
5 . 5 - 6 . 5  117  
6 .Cl -7 .5  1G5 
7 .5 -8 .5  1C2 
H.5-9.5 1 7 7  

9 , s - 1 0 . 5  123 
1C.5-11.5 140 
1 1 . 5 - 1 2 . 5  153  
12 .5 -13 .5  154 
1 3 . 5 - 1 4 . 5  154  
1 4 . 5 - 1 5 . 5  131  
1 5 . 5 - 1 6 . 5  9 9  
1 6 . 5 - 1 7 . 5  114 
17 , s -19 .C  E8 

Pi 
$ 8  

I C b  
l i b  
1 ~ 4  
1L4 

5 4  
I40  
134  
138  
1 3 3  
16G 
1 1  ti 
132  

C 7 
116 

6 E 

Mean 
2 8 . 5  
3 1 r 3  
3 3 . 6  
36 .1  
39.C 
41 .2  
4 3 .  G 
4 5 . 7  
47.6  
4 9 . e  
5 1 . 9  
5 4 , s  
5 6 ,  1 
58 .5  
5 8 . 3  
5 9 . 5  

s o d .  M i n  5 t h  5 0 t h  35th 
1 . 9  24 .2  25 .1  2 8 . 5  31.4  
1 .9  2 6 . 9  2 . 4  3 0 . 8  34 .3  
1.9 28.4 30 .7  33 .5  36.6 
2 . 2  31 .1  3 2 . 8  3 5 . 8  39.5 
2 . 2  3 3 . 5  35 .7  38 .d  42 .6  
2.5  35 .3  3 7 . 7  4 0 . 7  45 .3  
2 . 0  3 7 . 2  39 .9  9 3 . 3  47 .2  
2.7 4O.C 41 .3  4 5 . 4  50 .1  
2 0  5 4 1 8  43 .8  47 .4  52 .1  
3.1 4 1 . 7  45 .0  4 9 . 5  5 4 . 5  
3 . 3  45 .0  4 6 . 3  5 1 . 4  57.5 
3 .3  4 5 . 1  48 .7  5 4 . 3  59.7 
3 .2  4 7 . 3  50 .7  5 6 . 3  6 0 . 3  
3 . 1  $9 .2  5 2 . 6  58 .7  6 2 . q  
2.8  53 .2  53 .9  5 d . 3  63 .6  
3 .0  52 .2  5 4 . 2  5 7 . 4  6 4 . 4  

D U T T O C K - K N E E  LFNGTH (cm) 
(Females) 

Yax 
3 3 r 5  
3 3 . 3  
4 1 . 2  
42.  3 
4 8 . 1  
U d . 2  
51.  o 
53 .4  
59.8 
6 ' * ! 3  
6 2 . 1  
5 2 , 5  
6 3 . 3  
6 1 . C  
6 1 . 8  
6 1 . 4  



KNEE H E I G H T  

S u b j e c t  s i t s  e r e c t ,  f e e t  r e s t i n g  on a  p l a t f o r m  a d j u s t e d  f o r  90° knee 
f l e x i o n .  W i th  t h e  padd le  b l a d e  o f  an automated anthropometer,  measure 
t h e  v e r t i c a l  d i s t a n c e  f rom t h e  f o o t - r e s t i n g  s u r f a c e  t o  t h e  t o p  o f  t h e  
r i g h t  knee, j u s t  i n  back and above t h e  p a t e l l a  (knee cap) .  
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KNEE HZIGHT (cm) 
(Yales aad  Females) 

Age (yrs) 3 
2.C-3.5 2C3 
3.5-4.5 2C6 
4.5-5.3 241 
5 . 5 - 6 . 5  214 
6.5-7.5 213 
7.5-8.5 I € 8  
8 . 5 - 9 . 5  249 

9.5-10.5 2 5 2  
10.5-11.5 279 
11.5-12.5 277 
12.5-13.5 247 
13.5-14.5 2 5 2  
14.5-15.5 259 
15.5-16.5 1 E 5  
16.5-17.5 212 
17.5-19.Q 151 

s. d. M i n 
2.C 22.5 
2.0 22.9 
2. C 28.1 
2.0 29.6 
2. 2 3 1.0 
2.3 33.1 
2.5 34.5 
2.6 37.6 
2.6 37.9 
2.7 4 0 . 9  
3.0 41.2 
3.3 42.1 
2 . 3  43.6 
3.9 44.3 
3.9 41 .6  
4.0 44.4 
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KNEE' H E I G t I T  (em) 
(Hales) 

Age (yrs) h mean sod. Yin 5 t h  5 0 t h  
2 . n - 3 . 5  111  27 .4  2.C 22 .5  24 .2  2 7 . 3  
3 .5 -4 .5  1C9 29 .7  2.0 22.0 26 .7  29 .7  
4 .5 -5 .5  135  32.4 2 . C  2 8 . 1  29 .1  3 2 . 2  
5 . 5 - 6 . 5  1C7 35 .3  2 . 2  30 .3  3 1 . 4  35 .2  
6 . 5 - 7 . 5  1C4 37.7 2.2 32.4 3 3 . 8  37 .3  
7 . 5 - 8 . 5  9 6  39.9 2.4 33.1 36 .6  3 9 . 5  
8 . 5 - 9 . 5  114 42.C 2 . 5  34 .5  38 .2  42.C 

4 .5 -13 .5  1 2 2  43 .8  2 . 8  37 .7  39 .1  43.6 
1C.5-11 .5  14C 45.4 2.2 4C.1 41 .8  45 .4  
11 .5 -12 .5  144 4 7 . 3  2 .8  4G.3 43 .6  4 7 . 3  
1 2 . 5 - 1 3 . 5  137 49.7 3 . 3  42.1 44.7 4 3 . 8  
13 .5 -14 .5  1 3 7  51.8  3 .3  45 .2  4 6 . 9  51 .0  
14 .5-15 .5  1L7 53 .1  3 .1  46 .4  47 .6  5 2 . 3  
1 5 . 5 - 1 6 . 5  k 7  5 5 . i  3.C 46.2  4 9 . 9  5 5 . 2  
1 6 . 5 - 1 7 . 5  9 5  55 .2  2 .9  48.8 43 .4  55 .5  
17 .5 -19 .0  8 3  55.6 3 . 0  48 .1  51 .0  55.3  

Yax 
31 . R  
3 5 , 8  
37 .8  
4 3 . 6  
42 .2  
4 5 . 7  
49 .5  
53 .4  
51.7 
5 Q e  3  
5 3 . 8  
c;L* 3 
6 3 . 2  
6 1 * 6  
6 2 . 6  
6 2 . 8  

K I E E  HEIGHT (cm) 
(Females) 

Fge (yrs) N Yean sod. K i n  5 t h  5 C t h  9 5 t h  ?lax 
? "  L . ; - 3 . 5  32 2 6 . 6  1 . 9  22 .5  2 3 . 4  2 6 . 4  29 .5  3 2 . 3  
3 . 5 - 4 . 5  97  3p.C 2 . 0  25 .5  2 6 . 7  30 .0  33 .3  35 .2  
4 .5 -5 .5  116 3 2 . 3  2.0 28.2  29 .1  32.i 35.7  38.L 
5 . 5 - 6 . 5  1L7 34.6 1 .9  29.6  31.6  34 .4  37 .7  33 .2  
6 .5 -7 .5  115 6 . 9  2 . 2  31,O 33.1  3b .6  40 .7  43 .6  
7 . 5 - 8 . 5  2 3 d . 8  2 . 2  34 .7  3 5 . 3  3 8 . 9  42.4 4 6 . 4  
8 . 5 - 3 . 5  135 41 .5  2.4 3 6 . 3  37.8 41 .1  4 5 . 5  4 6 . 7  

9 . 5 - 1 3 . 5  1 2 8  4 3 . 3  2 . 4  37 .6  3 9 . 5  43 .3  47.6 51 .1  
1 5 - 1 1 5  139  45 .7  3.0 37.9 4 1 2  4 5 . 5  5n.6 5 3 . 3  
11 .5 -12 .5  1 3 3  4 7 . 2  2.6 41 .5  4 3 . 1  4 7 . 2  51 .3  5 9 . 7  
12 .5 -13 .5  160 48.5 2 . 5  41.2 4 4 . 4  45.4 52 .4  5 4 . 8  
1 3 . 5 - 1 4 . 5  115  49 .3  2 .7  4 .  44 .9  4 9 . 5  5 3 . 6  5 b . 3  
14 .5 -15 .5  13L 50.C 2 .7  43.6 4 5 . 9  4 9 . 0  5 5 . 5  5 7 . 3  
1 5 . 5 - 1 6 . 5  C d  4 9 . d  2 . 6  4 4 . 3  4 6 . 0  4 9 . 3  5 4 . 6  5 5 . 8  
1 6 . 5 - 1 7 . 5  117 U 9 . 6  2.6 41.6 4 4 9 . 6  53.6 55.2 
1 7 0 5 - 1 9 . 9  68 4 9 . 8  2.4 4 4 . 4  40.1 49 .5  5 3 . 3  56 .5  



SUPINE SITTING HEIGHT 

Sub jec t  l i e s  on back on t h e  C G  dev i ce  w i t h  l e g s  p laced  ove r  t h e  ad- 
j u s t a b l e  suppor t  so t h a t  t h e  knees form a  90 degree angle,  t h e  
b u t t o c k s  a r e  f i r m l y  a g a i n s t  t h e  r e f e r e n c e  p lane,  and t h e  upper l e g s  
a r e  app rox ima te l y  90 degrees t o  t h e  t o r s o .  The arms a r e  p l a c e d  a t  
t h e  s ides .  Us ing  t h e  b l o c k  and tape  on t h e  CG dev ice ,  measure t h e  
l o c a t i o n  o f  t h e  t o p  o f  t h e  head. The measurement i s  t yped  i n t o  t h e  
cornouter and t h e  d i s t a n c e  from t h e  b u t t o c k s  r e f e r e n c e  p l a n e  t o  t h e  
too1 o f  t h e  head i s  computed. 
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SUPINE S I T T I N G  H E I G H T  (cm) 
(Males) 

Age (yrs) N ?lean s a d .  
2.0-3 .5  9 59 .1  2 . 4  
305 -4 .5  15  59 .6  2 .8  
4.5-5.5 11  63.4 2 . 9  
5 . 5 - 6 . 5  34 65 .0  3 . 1  
b .5 -7 .5  2 2  67 .9  3 .6  
7.5-8.5 26 7 1 . 1  3.2 
8 . 5 - 9 . 5  2 0  73 .5  3 .3  

9 . 5 - 1 0 . 5  2 1  7 3 . 2  3.8 
l C . 5 - 1 1 . 5  2 6  7 6 . 5  3 .4  
1 1 . 5 - 1 2 . 5  40  7 9 . 3  4 . 8  
1 2 . 5 - 1 3 . 5  34 82 .1  4 .3  
1 3 . 5 - 1 4 . 5  36 8 6 . 5  4.5 
1 4 . 3 - 1 5 o 5  32 88.8  5 .3  
1 5 . 5 - 1 6 0 5  20 9 4 . 1  4.G 
1 0 . 5 - 1 7 . 5  26 93.4 3 .7  
1 7 . 5 - 1 9 . 0  IS  94 .9  3 . 3  

Min 
55.0 
5 5 . 5  
58.1 
60 .4  
59 .0  
65 .6  
65 .9  
6 7 , 1  
71 .0  
68 .4  
7 5 . 8  
7 6 . 0  
7 6 . 3  
85 .6  
8 6 . 5  
8 9 . 5  

SUPINE S I T T I N G  H E I G H T  (cm) 
(Females) 

Age (yrs) N Mean s a d .  M i n  5 t h  
2 .C-3.5 ? C  57 .2  2 . 2  53.6 ** 
3.5-4 .5  6 6 0 . 3  2 .9  55.2  ** 
4 .5 -5 .5  16 63 .1  2 . 7  57.0 ** 
5 . 5 - 6 . 5  3 1  6 . 9  3 .3  55.2 5 7 . 3  
6.5-7.5 1 6  6 5 . 9  3 . 4  59 .8  6Q.G 
7 . 5 - 8 . 5  18  68 .5  2 .6  6 4 . 4  ** 
8 . 5 - 3 . 5  3C 7C.8 2 . 9  66 .0  6 6 . 5  

9 .5 -10 .5  i l  7 3 . 3  3 . 3  67 .6  6 7 . 7  
1 0 . 5 - 1 1 . 5  ~6  7 7 . 3  3 .6  7 0 . 8  71.2 
1 1 . 5 - 1 2 . 5  24 80.C 4.9  7 0 , 4  7 0 . 6  
1 2 . 5 - 1 3 . 5  3C 84 .6  5 . 9  73 .9  7 5 . 5  
1 3 . 5 - 1 4 . 5  21 8 5 . 8  4.7 7 3 . 6  7 3 . 8  
1 4 . 5 - 1 5 . 5  27 88.0 4 . 0  82.4 8 2 . 4  
1 5 . 5 - 1 6 . 5  2 2  88.6 3 . 3  32.7 82.9  
1 6 . 5 - 1 7 . 5  1 8  90.5 3.C 83 .8  ** 
17 .5 -19 .0  1 3  88 .9  3.4 8 3 . 8  ** 

50tn 35th Max 
5 8 . 4  ** 6 2 . 7  
5 8 . 7  ** 6 6 . 1  
6 3 . 0  ** 6 6 . 8  
6 4 . 4  7 0 . 3  7 3 . 5  
6 8 . 1  71.d 7 3 . 7  
7 1 . b  75.5 76 .7  
7 4 . 4  78 .0  8 0 . 5  
72 .4  79 .7  8 1 . 3  
7 6 . 2  5 1 . 2  32 .0  
7 8 . 5  89 .2  91 .3  
a 1 . 5  8 3 . 9  94 .2  
85 .3  94 .?  9 5 . 1  
8 9 . 1  96 .3  1 0 9 . 3  
94 .6  ** 9 9 . 7  
92.8 98.7 109.6 
94 .5  ** 102.6 



SEATED CENTER OF GRAVITY 

S u b j e c t  l i e s  on back on t h e  CG dev i ce  w i t h  l e g s  p l a c e d  o v e r  t h e  ad- 
j u s t a b l e  suppor t  so t h a t  t h e  knees f rom a  90 ang le ,  t h e  b u t t o c k s  a r e  
f i r m l y  a g a i n s t  t h e  r e f e r e n c e  p lane,  and t h e  upper l e g s  a r e  a p p r o x i -  
m a t e l y  90 t o  t h e  t o r s o .  The arms a r e  p laced  a t  t h e  s ides .  The 
h o r i z o n t a l  d i s t a n c e  o f  t h e  c e n t e r  o f  g r a v i t y  f rom t h e  b u t t o c k s  
r e f e r e n c e  p l a n e  (Dz )  and v e r t i c a l  d i s t a n c e  o f  t h e  c e n t e r  o f  g r a v i t y  
f rom t h e  CG p l a t f o r m  (D3) a r e  computed. The h o r i z o n t a l  d i s t a n c e  i s  
r e p o r t e d  as measured and as a  pe rcen t  o f  sup ine s i t t i n g  h e i g h t  [ (Dz /  
sup ine s i t t i n g  h t )  x 1 0 0 ) l .  The v e r t i c a l  d i s t a n c e  i s  a l s o  r e p o r t e d  
as measured and as a  pe rcen t  o f  bu t tock-knee l e n g t h  [ (D3 /bu t tock -knee  
L )  x l o o ) ] .  
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SEATED C G  ( A E O V E  SEAT) (cia) 
( f l ~ l e s  a n d  Females) 

Ags (yrs) N Yean sod. i n  5 t h  
2 .C-3 .5  19 2 1  1 . 1  18.9 ** 
3 . 5 - 4 . 5  21 20 .4  1 . 0  1 8 . 6  1 8 . 6  
4 .5 -5 .5  27 20 .6  1 , C  19.2  19 .2  
5 . 5 - 6 . 5  6 5  2 0 . 6  1 . 2  1 8 . 0  1 8 . 7  
6 . 5 - 7 , s  4 9  2C.4 1 . 3  1 7 . 1  18 .2  
7 .5 -8 .5  4 4  2C.7 1 . 1  1 8 . 5  1 8 . 9  
8 . 5 - 3 . 5  5 7  20.7 1 .2  1 8 , 2  1 8 . 8  

9 .5 -10 .5  91 20 .5  1 . 3  1 7 . 8  1 8 . 0  
1 0 . 5 - 1 1 . 5  53 21.0 1 . 3  18 .0  18 .4  
1 1 . 5 - 1 2 . 5  6 4  21 .4  1 .4  18.1 1 9 . 2  
1 2 . 5 - 1 3 . 5  6 5  22.C 1.6  1 9 . 5  19 .6  
13 .5 -14 .5  57  2 2 . 8  1 . 7  19 .3  1 9 . 8  
l i r . 5 -15 .5  5 9  2 3 . 2  1.8 17 .5  2 0 . 5  
1 5 . 5 - 1 6 . 5  4 2  2U.3 2.0 2 0 . 1  20 .4  
1 0 . 5 - 1 7 . 5  4 25.1 1 .6  2 2 . 1  22.2 
1 7 . 5 - 1 9 . 2  32  25 .1  1 . 9  21 .4  2 1 . 5  
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SEA'IEU CG ( A B O V E  SEAT) (cia) 
(Hales) 

Age (yrs) N Mean s.d. Min 
2.C-3.5 9 20.9 1.2 19.2 
3.5-4.5 15 20.7 1.C 18.6 
4 .5-5 .5  1 1  20.9 1.0 19.5 
5.5-6.5 3 4  21.0 1.1 18.7  
6 .5-7 .5  22  20.9  1.2 18.7  
7.5-8.5 26 2 1 0 1  1.0 18.9 
8 .5 -3 .5  27 21.3 1.2 19.3 

9 .5 -10 .5  2 1  20.7 1.3 17.8 
1C.S-11.5 26 21 .1  1.3 18.3 
11 .5 -12 .5  40 21.2 1.4 18.1 
12 .5 -13 .5  34  21.5 1.4 19.5  
1 3 . 5 - 1 4 . 5  36 23.0 2 .0  19.3 
14.5-15.5  32 23.3  2.3 17.5 
15.5-16.5  Z C  25.1 1.7 21.7 
16 .5 -17 .5  26 25.5  1 .8  22.6 
17.5-19.C 19  26.0 1.5 23.2 

SEATED C G  (ABOVE SEAT) (cm) 
(Females) 
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S E A T Z D  C G  (% S I I ? I l J G  HEIGHT) 
( Y a l e s  a n d  Females) 

Age (yrs) N 
2 . 0 - 3 . 5  1 9  
3 .5 -4 .5  2 1  
4 . 5 - 5 . 5  2 7  
5 . 5 - 6 . 5  6 5  
6 . 5 - 7 . 5  4 8  
7 . 5 - 8 . 5  U 4  
e .5 -9 .5  5 6  

9 . 5 - 1 0 . 5  4 1  
1 0 . 5 - 1 1 . 5  5 2 
1 1 . 5 - 1 2 . 5  € 4  
1 2 . 5 - 1 3 . 5  6 4  
1 3 . 5 - 1 4 . 5  5 7  
1 4 . 5 - 1 5 . 5  59 
1 5 . 5 - 1 6 . 5  4 2  
1 6 . 5 - 1 7 . 5  4 4  
17.5-19.G 3 2  
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SEATED CG (5 SITTING HEIGHT) 
(Hales) 

Ags (yrs) N Mean s a d .  
2 .0 -3 .5  3 35 .4  2 . 1  
3.5-4.5 1 5  34.7 1 . 6  
4 .5 -5 .5  11 33.6 2.4 
5 . 5 - 6 . 5  3 4  3 2 . 3  1 .1  
b .5 -7 .5  2 2  3 6 . 8  1.6 
7 . 5 - 8 . 5  LO 29.7 1 .3  
8 .5-9 .5  26 28.8 1 . 4  

9 .5 -10 .5  2 1  2 8 . 3  1 .4  
10 .5 -11 .5  2 6  27.6 1 . 4  
11 .5 -12 .5  40 26.d 1.4 
12 .5 -13 .5  34 26 .2  1 . 3  
13 .5 -14 .5  36 26.6 1 . 5  
1 4 . 5 - 1 5 . 5  32 26.2 1 . 3  
1 5 . 5 - 1 6 . 5  20 26.7 1.2 
1 6 . 5 - 1 7 . 5  26 27 .3  1 .3  
17 .5 -19 . f  19  27 .4  1 . 1  

Min 
33.4 
31 .7  
2 9 . 9  
29.9 
28 .0  
27.4 
26 .7  
26.2  
25 .3  
23.1 
2 2 . 8  
24.2 
22 .9  
24.7 
24 .9  
25.0 

SEATED CC ( X  SITTING HEIGHT) 
(Feaales)  

Age (yrs) N Mean sod. R i n  5 t h  
2 .P-3 .5  10 3 3 . 9  1 . 3  31.8 ** 
3 .5 -4 .5  6 3 2 . 8  0.7 3 2 . 1  ** 
4 . 5 - 5 . 5  1 6  3 2 . 3  1 . 2  29 .9  ** 
5 .5 -6 .5  31 31 .6  1 .7  28 .4  28.6 
6 . 5 - 7 . 5  26 30 .2  1 . 5  27 .9  27.9 
7 .5 -8 .5  1 8  29 .3  1 .4  27 .1  ** 
9 .5 -9 .5  30  2 8 . 7  1 . 2  25.9 26.1 

9 .5 -10 .5  20 27.6 1 . 2  25.3 ** 
1 6 . 5 - 1 1 . 5  20 2 6 . 3  1 .8  23 .4  2 3 . 8  
11 .5 -12 .5  24 2 7 . 1  1.1 24.8 24 .9  
1 2 . 5 - 1 3 . 5  30 26 .6  1 . 3  2 3 . 7  23 .9  
13 .5 -14 .5  2 1  2 6 . 3  0 . 9  24 .3  2 4 . 3  
1 4 . 5 - 1 5 . 5  2 7  2 6 . 3  1 . 0  24 .1  24.3 
1 5 . 5 - 1 6 . 5  L L  26.6 1.9 2 3 . 8  2 3 . 8  
1 6 . 5 - 1 7 . 5  l @  27 .1  0 . 9  24.7 ** 
17.5-13.C 13  26.8 1 .5  2 4 . 8  ** 





s*ml + I4C1LES 
FEMALES 

S E A T Z D  CG (FRCEI E A C K )  (cm) 
(Males a n d  Females) 

Age (yrs) N Mean s . d .  Ein 5 t h  50tn 9 5 t h  ;<zx 
2.C-3.5 15  1 3 . 1  1 . 7  1 . 6  ** 1 3 . 1  ** 1 7 . 9  
3 . 5 - 4 . 5  18 1 3 . 4  1 . 1  1 1 . 8  ** 1 3 . 2  ** 16.C 
4 . 5 - 5 . 5  25 1 4 . 0  2 . 1  \ 1 2 . 0  1 2 . 1  1 1 8 . 6  2 1 . 1  
5 . 5 - 6 . 5  55 15.3  2 . 1  10 .4  1 1 . 7  1 5 . 1  1 3 . 5  2 1 . 0  
6 .5 -7 .5  4 2  1 6 . 2  1 . 9  1 2 . 8  13 .6  1 5 . 8  1 9 . 4  20.5  
7 . 5 - 8 . 5  3 8  1 7 . 7  1 . 8  14 .0  1 4 . 3  1 7 . 4  2 0 . 5  2 1 . 8  
8 . 5 - 9 . 5  5 1  18 .1  2.0 1 4 . 4  14 .7  1 7 . 7  2 1 . 3  2 2 - 4  

9 .5 -10 .5  4 1  1 9 . 4  2 .0  1 5 . 9  1 6 . 1  19.9 22.6  2 q . 9  
1 0 . 5 - 1 1 . 5  5 2  2G.5 1 . 9  1 7 . 1  1 7 . 3  2 d . 6  2 3 . 1  2 b . 9  
1 1 . 5 - 1 2 . 5  6 2  2 1 . 2  2 . 1  1 6 . 8  1 7 , 6  2 3 , 3  2 5 . 5  2 3 . 7  
1 2 . 5 - 1 3 . 5  60 21 .8  2 .1  17 .8  13.C 2 1 . 5  2 5 . 8  2 7 . 8  
1 3 . 5 - 1 4 . 5  54 2 2 . 9  2 . 2  1 6 . 7  1 8 . 5  2 3 . 1  25 .2  29 .8  
1 4 . 5 - 1 5 . 5  6 0  2 3 . 3  2 .0  17 .6  1 9 . 9  2 3 . 1  2 6 . 3  2 7 . 6  
1 5 . 5 - 1 6 . 5  4 1  23 .8  1 . 8  19 .4  23 .4  2 3 . 6  2 6 . 6  29.0 
1 6 . 5 - 1 7 . 5  4 3  2 3 . 3  2 . 0  20 .8  21,Q 2 3 . 7  27 .9  2 9 . 8  
1 7 . 5 - 1 9 . 0  31 2 4 . 4  2 . 4  20 .7  2 1 . 2  2 3 . 8  2d .6  3 3 - 5  



HALES 

5.00-l 1 1 I 
2 U 6 8 10 12 1U 16 18 

AGE ITERR51 



S E A T E D  CG (FROM BACK) (ca) 
(Males)  

Age (yrs) N Mean sod. Min 5 t h  5 0 t h  9 5 t h  Max 
2.C#-3.5 6 1 4 0  2.0 1 1 . 8  ** 1 3 . 4  ** 1 7 . 8  
3 . 5 - 4 . 5  1 J  13.4 1 . 3  11 .8  ** 12 .7  ** 1b.O 
4 . 5 - 5 . 5  10 15 .1  2 . 7  1 2 . 0  ** 1 4 . 3  ** 21.1  
5 . 5 - 6 . 5  25  16 .0  2.1 12 .7  1 2 . 8  1 5 . 5  1  21 .0  
6 .5 -7 .5  1 8  17.4 1 . 8  1 3  ** 1 7 . 5  ** 20.6 
7 .5 -8 .5  2 1  18.4 1 . 6  1 6 . 4  16 .4  1d.C 21.  3 2 1 . 8  
8 . 5 - 9 . 5  2 3  18 .8  1 . 9  14 .9  15 .0  1 9  2 1 . 7  2 2 . 4  

9 . 5 - 1 0 . 5  21  20.C 2.C 16 .9  16 .9  13 .7  2 3 . 1  2 4 . 0  
1 0 . 5 - 1 1 . 5  2 6  2 0 . 3  1 .6  17 .4  17 .4  20 .7  22.Y 23 .2  
1 1 0 5 - 1 2 . 5  40 21 .7  1 . 9  3  19 .6  2 1 . 2  24 .5  25 .7  
1 2 m 5 - 1 3 0 5  3 4  21.9 2.1 17 .8  18.6 2 1 . 5  2 5 . 3  25 .7  
1 3 . 5 - 1 4 . 5  3 3  23 .2  2 .2  18 .8  19.0 2 3 . 4  2 5 . 2  2 9 . 8  
1 4 . 5 - 1 5 . 5  33 2 3 . 7  2 .0  17.6 1 9 . 8  2 3 . 7  27 .2  27.6 
1 5 . 5 - 1 6 . 5  2C 2  1  2.0 1 4  ** 2 3 . 7  **  23.0 
1 6 . 5 - 1 7 . 5  26 24 .6  2 .1  2 1 . 5  21 .6  2 4 . 3  23.C 23 .8  
1 7 . 5 - 1 9 . 0  1 8  2 5 . 5  2.4 22.0 ** 25.C ** 33.5 

SEATED CG (PROPI  EACK) (cm) 
(Females) 

Age (yrs) N Mean s.d. P i n  5 t h  5 0 t h  
2 .0-3 .5  9 1 2 . 5  1 . 2  10 .6  ** 1 2 . 1  
3 .5-4 .5  5 13.6 0 . 3  13.2 ** 13.4  
4 .5-5 .5  1 5  14 .6  1 . 7  12.5 ** 14 .4  
5 .5-6 .5  30 14 .7  1 . 9  10 .4  1 0 . 5  1 4 . 9  
6 .5 -7 .5  24 1 5 . 3  1 . 5  12 .8  12 .8  15 .2  
7 . 5 - 8 . 5  17  1 6 . 9  1 .6  1 4 . 0  ** 1 6 . 7  
8.5-9.5 L8 1 7 . 5  2.C 14.4 1 4 . 5  1 7 . 3  

'3.5-1C.5 20 18 .8  1.8 1 5 . 9  ** 18 .4  
1C.5-11.5 26  20 .7  2 .1  17 .1  1 7 . 1  2C.4 
1 1 . 5 - 1 2 . 5  2 2  2 3 . 3  2 . 1  16 .8  16.8 l q . 9  
1 2 . 5 - 1 3 . 5  30 21 .7  2.1 18 .2  1 8 . 7  21 .4  
1 3 . 5 - 1 4 . 5  21 22 .2  2 . 1  16.7 16 .8  22. 3 
1 4 . 5 - 1 5 . 5  27  2 2 . 8  1 . 5  19 .7  1 9 . 8  2 2 . 7  
1 5 . 5 - 1 6 . 5  2 1  23.6 1 . 5  21.4 21.4 23 .4  
1 0 . 5 - 1 7 . 5  17  22.d 1 . 2  2C.8 ** 2 2 . 3  
17 .5 -13 .9  1 3  22 .9  1 . 2  2C.7 ** 22 .6  

Max 
1 4 . 1  
1 3 . 3  
13 .1  
1Y. 2 
1 8 . 8  
1 9 . 0  
2 1 . 7  
2 2 . 6  
24 .  9 
2 5 . 1  
2 7 . 8  
25 .6  
26 .4  
26 .8  
25.0 
2 4 . 7  





25.00 4 
2 U 6 8 10 12 1'4 16 10 

I 

AGE (TERRSI 

SEATED CG ( X  BUTTOCK-KIUEE LZNGTH) 
(Hales  a n d  Females) 

Aga (yrs) I4 Eean s.d. Min 5 t h  5 C t h  9 5 t h  ? lax  
2.0-3.5 15 4 3 . 7  5.e 3 4 . 6  ** 4 3 . 7  ** 56.3  



25.004 
L n 4 

2 '4 6 0 10 12 1'4 16 18 
AGE (YEARS) 

2s. 00 4 .I 

2 U 6 8 10 12 16 18 
AGE (YEFIRS) 

85eoo.- 

Y 
I 

55e00.B 

a 
5 so.00.. 

C3 
US, 00 

n 
W 5 uoeoo-. 
V) 

35.00-- 

I 

* * 
* * . 

+ * *  * * 
-. # * * 

I * * * .  
. *  

s 

# * . 
I I I s n 

* * ( *  a s * 



S E A T E D  CG ( X  E U T T O C K - K N E E  L E N G T H )  1 '  

(Hales) 

S E A T E D  C G  ( %  B U T T O C K - K N E E  LENGTH) 
(Feaales) 

Max 
56.9 
56.3  
54.5 
56.6  
51.3 
54.5  
53.0 
51.6 
49.5 
48.3  
48.9 
4 9 . 3  
47.6 
45.1  
46.7  
48 .9  

l a x  
47.3  
46 .5  
55.C 
5 2 . 4  
47.5 
51.5 
'47.4 
46 .5  
4 7 . 3  
44.9  
q9 .4  
'45.7 
45.0 
47.3 
45 .4  
44.7 





HEAD, FACE, AND NECK MEASUREMENTS 



HEAD C IRCUMFERENCE 

S u b j e c t  stands e r e c t ,  arms hang ing a t  s ides .  W i th  an automated tape 
dev ice ,  measure t h e  c i r cumfe rence  o f  t h e  head a t  t h e  l e v e l  o f  t h e  
p lane  pass ing  above g l a b e l  l a  (most a n t e r i o r  p r o t r u s i o n  o f  fo rehead)  
and th rough  o p i  s t h o c r a n i o n  (most p o s t e r i o r  p r o t r u s i o n  f r o m  g l  abel  1  a  
on t h e  back o f  t h e  head), p e r p e n d i c u l a r  t o  t h e  m i d - s a g i t t a l  p lane .  



t HALES T x F m e s  

%:A3 C I P C I J ? l F Z 3 ? N C 2  (cn)  
(Ea1e.s a n d  F?males) 

.A j (yrs)  I Xean s .  d. " 2  5 t h  5:tn 3 5 t h  Laax 
2 , " - 3 . 3  2 1 1  U 3 . 5  1 .7  ~ 5 . 2  4 6 . 5  4 4 . 5  5 2 . ~  5 3 . 9  
3 . 5 - 4 . 5  2 2 6  5 9 . 2  1 . 4  4 6 . 2  4 7 . 7  5 . 1  5 2 . 7  5 3 . Q  
4 . 5 - 5 . 5  2 6 2  5 J . 7  1 .5  4 6 . 6  4 3 . 2  S i . 7  5 3 . 3  5 5 . 2  
5 . 5 - 6 . 5  2 1 9  5 1 . 1  1 . 6  4 7 . 1  4 5 . 5  5 1  5 3 . 7  5 7 . 2  
6 . 5 - 7 . 5  2 2 4  5 1 . 5  1 .6  h 7 . 5  4 3 , 7  5 1 . 3  5 3 . 2  5 5 . 5  
7 . 5 - 8 . 5  1  5 2 . 2  1 . 6  2 7 . 3  4 3 . 5  5 2 . 1  5 4 . 3  : 0 . ?  

8 . 5 - 3 . 5  25C 5 2 . 3  1 .6  4 8 . 0  4 9 . 4  5 2 . 4  5 4 . 3  5 7 . 2  
5 . 5 - 1 C . 5  2 b 9 5 2 . Y  1 . 6  4 8 , 3  4 9 . 8  5 2 . 3  5 5 . 2  5 7 . 2  

1 : . 5 - 1 1 . 5  2 t C  5 3 . 2  1 . 7  u8.6 5 0 . 3  5 3 . 3  5 0 . 2  5 8 . 2  
1 1 . 5 - 1 2 , 5  2 f 5  5 . 5  1 . 7  4 8 . 5  5 0 . 7  33 . ;  5 . 2  5 ? . 1  
1 ~ . 5 - 1 3 , 5  3 1 1  5 .  1 . 7  u a .  I 5 1 . 1  5 3 . 2  5 7 . 1 :  3 * J , ,  , - .  
1 3 . 5 - 1 4 . 5  2 7 1  5 4 . 5  1 . 8  5 2  5 1 . 7  5 3 . 3  5 7 . 5  5 2 . 7  
1 4 . 5 - 1 5 . 5  2 6 1  5 4 . 3  1 .8  5 0 . 5  5 2 . 1  5 4 . d  5 7 . 3  6 6 . 7  
1 5 . 3 - 1 6 . 5  1 9 6  5 5 . Q  2 . 1  5 C . 7  5 2 . 3  5 5 . 4  3 682.3 
1 6 . 5 - 1 7 . 5  22C 5 5 . 6  1 . 9  53 .6  5 2 . 2  5 5 . 0  5 3 . 5  6 1 . 2  
17.5-13 . ; )  1 5 4  5e.",.1 5 1 . 2  5 2 . 7  5 5 . 3  5 9 . 1  0 1 . 3  



U2.50 -- 

'40.00 - I 1 i 
2 1 6 8 10 12 111 16 18 

AGE (YEARS1 



t i E A U  C X I ? C U 3 F $ H E N C E  (cm) 
(Males) 

Age (yrs)  N Mean s . d .  Y l n  5 t h  S C t n  J 5 t n  Y 3 x  

2 . ; - 3 . 5  1 1 4  5C.2  1 . 6  4 5 . 9  4 7 . 7  5 9 . 3  5 2 . 7  5 3 . 3  
3 . 5 - 4 . 5  1 1 8  5 Q . 7  1 . 3  4 6 . 5  4 8 . 7  53.4 52 .3  54.4 
4 . 5 - 5 . 5  1 4 2  5 1 . 2  1 . 3  4 9 . 1  4 8 . 6  5 j . 9  5 3 . o  5 5 . 2  
5 . 5 - 6 . 5  i c a  5 i . f )  I . G  4 7 . 1  4 8 . 7  5 1 . 7  5 3 . 9  5 7 . 2  
0 . 5 - 7 . 5  1 C 4  5 1 . 9  1 . 6  4 9 . q  U d . 3  5 1 . 9  5 4 . 4  5 7 . 5  

c 7 . 5 - d . 5  5 5 2 . 6  1 . -  u 9 . 4  4 3 . 9  5 2 . 5  5 4 .  3 5 o . P  
6 . 5 - 9 . 5  1 1 4  5 ~ . 6  1 . 7  8 .  4 9 . 7  5  5 5 3 . 2  

- 1  1 ~ 4  5 2 . 9  1 . 4  4 4 . 1  5 3 . 5  5 2 . 3  5 5 . 1  5 5 . d  
1 - 1 1  1 4 1  5 3 . 6  1 . 5  5 r e +  5 1 . 1  5 3 . 4  5 5 . 9  7 7 . 5  
1 1 . 5 - 1 2 . 5  1 5 4  5 3 . 8  1 . 7  b 9 . 7  5 1 .  1  5 3 . L  5 3 . 1  
1 - 1 3  1% 454.3 1 . 7  4 3 . 3  51 .8  5 4 . 2  5 7 . 3  5 3 . 3  
1 3 . 5 - 1 4 . 5  1 5 5  5 4 . 8  1 . 9  5 b . 4  5 1 . 9  7 5 3 . 2  6 l . 7  
1 4 . 5 - 1 4 . 5  1 j 1  5 5 . 4  1 . 7  5 1 . 7  5 2 . 4  5 5 . 4  5 7 . 9  53.7 
1 5 . 5 - 1 6 . 5  1 C C  5 6 . 5  1 . 9  5 1 . 5  5 2 . 6  5 6 . 9  5 9 . 9  &'.9 
1 6 . 5 - 1 7 . 5  1L4  5 6 . 7  1 . 7  5 1 . 2  5 3 . 5  59. '  5 9 . 3  r ~ l . ?  
1 7 . 5 - 1 3 . ~  H H  5 7 . 2  1 . 6  5 3 . 2  54.5  5 7 . 1  5 3 . U  G 1 . 3  

I I F A C  C I E C U ? F E F F E I C Z  (om) 
(Females) 

5 2  (yrs)  h Yean s . d .  Pin 5 t h  S C t h  3 5 t n  I d  x 
2 . ' - 3 . 5  r 7  7  1 . 5  4 5 . 2  4 6 . 4  4 8 . 7  51 .1  5 1 . 7  
3 . 5 - 4 . 5  1  4 9 . 7  1 . 4  4 b . L  4 7 . 3  4 4 . 0  5 1 . 1  5 j . 1  
4.5-5.5 1L( j : . ~  1 . 5  4 6 . 0  4 7 . 5  5 ^ . 2  2 . 3  3 4 . 3  
5 . 5 - 6 . 5  1 1 1  5 6 . 5  1 . 4  4Y.3 4 6 . 4  4 5 2 . 2  5 3 . 6  
0 . 5 - 7 . 5  ~ L C  5 1 . 1  1 . 5  4 7 . 5  4 e . 6  5 1 . )  5 3 . 5  5 u . d  

7 . 5 - 8 . 5  9 3  5 1 . d  1 . b  4 7 . 6  43.: 5 1 . 7  5 4 . 1  5 h . 2  
Y . 5 - 3 . 5  1 3 6  52.C 1 . 6  QS.5 4 9 . 3  5 2 . 3  5 4 . 3  5 5 . 5  

1  1 i 5  5 2 . 7  1 . 7  4 9 . 3  4  52.0 3 5 . 4  5 7 . 2  
1 , . 5 - 1 1 . 5  13-2.P 1.Y 3 8 . 6  49 .8  5 2 . 3  56 .2  5 3 . 2  
1 1 . 5 - 1 2 . 5  1 3 1  5 3 . 1  1. t  J 8 . 5  4 5 3 .  1 5 " 7 . "  
1 ~ . 5 - 1 3 . 5  1 5 7  7  1 . 8  b e . 1  5 c . 7  ~ 3 . ~  5 ~ .  f ~ . ~  

1 3 . 5 - 1 4 . 5  1 1 6  4 .  1 . 5  5 C . 2  5 1 . 5  5 3 . 3  5 6 . 5  :7.*3 
1 4 . 5 - 1 5 . 5  13C 5 4 . 3  1 . E  5G.5  5 1 . 7  5 4 . 1  q7.7 . ' . 5  
1 5 . 1 - 1 6 . 5  G b  4 1 . 6  5 C . 7  5 2 . 5  5 4 . 1  6 .  5 7 . 7  
l t . 5 - 1 7 . 3  1 1 0  5 4 . 6  1 . 6  5'2.5 5 1 . 8  5 5 7 . 3  f P . 2  
1 7 . 5 - 1 9 . C  b 6  5 u . 3  1 . b  5 1 . 2  5 1 . 9  5 3 . 3  0 4  J 3 . L  



HEAD BREADTH 

S u b j e c t  s i t s  e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  Plane,  arms 
hanging a t  s i d e s .  Wi th  t h e  padd le  b lades o f  an automated s l i d i n g  
c a l i p e r ,  measure t h e  maximum b r e a d t h  o f  t h e  head above and beh ind 
t h e  ea rs .  



10.004 
2 4 6 8 10 12 1U 16 18 

1 

AGE (YERRSI 

H Z A D  BREADTH (cn) 
( Y a l e s  and F e n a l e s )  



HEAD BREADTH ICM) 



H E A D  B R E A D T H  (cm) 
(!?ales) 

Age (yrs) Ej ; j e d i l  s .  J .  ? l l n  5 t h  5 2 t h  - P 5  1 1 3  1 3 . 6  0.6 1 2  12 .7  1 3 . 5  
3 . 5 - 4 . 5  1 1 0  1 3  C . 6  1 2 . 8  13 . i l  1 3 . 7  
!4 ,3-5,5 139  1  C , 5  13.C 1 3 . 2  13. (1  
5 . 5 - 6 . 5  1  1 4 . 1  G . 5  2 1 3 . 3  1U.J 
5 . 5 - 7 . 5  1C4 1 4 . 2  5 . 5  1 3 . 3  1 3 , s  1 4 .  1 
7 . 5 - 5 . 5  9 7  1 4 . 3  C . 5  1 3 . 2  1 3 . 7  1 4 . 2  
8.5-9.5 114 1 4 . 3  p . 5  1 3 . 2  1 3 . 3  1 4 . 2  

5 . 5 - 1 0 . 5  1 ~ 3  1 4 5  C.4 1 3 . 5  1 3 . 7  1 9 . 4  
1 - 1 1  1 L 1  1 4 . 6  C,5  1 3 . 3  1d .d  1 4 . 5  
1 1 . 5 - 1 2 . 5  1 ' 4  1 7  (2.5 13 .3  1 3 . d  1 4 . 5  
1 2 . 5 - 1 3 . 5  1 5 3  1  C.5 1 j . Q  1 3 . 9  1 Q . 7  
1 j . 5 - 1 4 . 5  154 111.9 5 . 5  1 3 . 3  1 3 . 9  1 4 . 1  
1 4 . 5 - 1 5 . 5  135 1 5 . 1  5 . 6  1 3 . 3  1 4 . J  15.  1 
1 - 1 5  F E  1 5 . 3  !?.C 1 3 . 3  1  1 5 . 2  
1 6 . 5 - 1 7 . 5  1CQ 1 5 . 4  C , 5  1 4 . 3  1 4 . 5  1 5 , j  
1 7 . 5 - 1 9 , "  k 2  1 5 . 4  C . 6  1 4 . 1  1 4 . 5  1 3 . 4  

4 3 2  (yrs)  t 
i,: - 3 . 5  5.7 
3.5-4,i l r 9  
u . 5 - 5 . 5  I l k  
5 . 5 - 0 . 5  1 1 1  
6 . 5 - 7 . 7  1 l d  
7 . 5 - 8 . 5  $ 3  
6 . 5 - 9 . 5  134  

4 .5 -1C.5  1 i 4  
1  . 5 - 1 1 . 5  1 3 6  
1 1 . 4 - 1 L . 3  1 2 5  
1 ~ ~ 5 - 1 3 . 5  1 5 5  
1 3 , 5 - 1 4 . 5  7 1 ~  
1 - 1  131 
1 5 , 5 - 1 0 . ' 1  4 b  
1 ~ . 5 - 1 7 . ?  1 1 7  
1 7 . 5 - 1 9 . "  t 7  

r i 3 A D  B F E A i l T d  (cm) 
(Females) 

Xean s. d .  ? i n  
I j . 2  C.5 1 1 . 3  
7 3 . 6  12.5 1 2 . 4  
1 3 . 7  f2.5 1 2 . 5  
1 .  Q . 4  1 2 . 7  
1 4 . i  5 . 6  l i . 7  
1 4  C.4 1 3 . 1  
1 4 . ~  C.5 1 3 . 0  
1 4 . 2  '3.5 1 2 . 7  
1 4 . -  2 . 5  1 3 . 2  
1 4 . 1  C.5 1 3 . 3  
lU.6 0 . 5  1 3 . 5  
1 u . 7  P . 5  1 3 . 2  
1 4 . 7  r . 5  1 3 , 1  
1 4 . 9  C.5 1 3 . 5  
1 4 . 3  c . 5  13 .b  
1  P . 6  1 3 . 6  



HEAD LENGTH 

S u b j e c t  s t a n d s  e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  P lane .  W i t h  
t h e  p a d d l e  b l a d e s  o f  an au tomated  an th ropome te r  o r  s l i d i n g  c a l i p e r ,  
measure t h e  d i s t a n c e  f rom t h e  g l a b e l l a  (most  a n t e r i o r  p r o t r u s i o n  o f  
t h e  f o r e h e a d )  t o  o p i s t h o c r a n i o n  (mos t  p o s t e r i o r  p o i n t  f rom g l a b e l l a  
on t h e  back o f  t h e  head) .  



+ MALES 
* FUlRLES 

21.00 

13.00 1 
2 U 6 8 10 12 1 U 16 18 

I 

AGE [YERRSI 

H E A D  L E N G T R  (a) 
(Males a n d  Females) 

Age (yrs) N ?!ean s.d. C i n  5 t h  5 C t h  9 5 t h  l a x  
2.C-3.5 67 1 7 . 5  C.7 1 5 . 9  16 .1  1 7 . 4  13.4 1 3 . C  
3 . 5 - 4 . 5  75  1 7 . 9  (2.6 1 4  1 0 . 8  1 7 . 3  1 3 . 9  1 3 . 7  
4 .5 -5 .5  9C 18 .1  0 . 8  1 5 . 2  16 .6  1 8 . 1  1 3 . 2  1 3 . 9  
5 . 5 - 6 . 5  ec  1 8 . 2  0 . 7  16 .6  16 .7  1 8 . 1  1 9 . 0  20.u 
6 . 5 - 7 . 5  1 7  18 .2  0 . 7  1 6 . 2  1 7 . 0  1 8 . 1  1 9 . 3  2 3 . 3  
7 . 5 - 8 . 5  67 1  6 . 5  1 7 . 7  1 7 . 8  1 8 . 4  19 .6  1 9 . 3  



HALES 

I 
U 6 8 10 12 1 U 16 18 

AGE (YEARS) 

FEMALES 



H E A D  L E N G T H  (cm) 
(Ma les )  

H E A P  L E K G T H  (cm) 
(Females) 

Age (yrs)  N Y e d n  s , d ,  9 n  5 t h  5 C t h  9 5 t h  l a x  
2. f  -3.E: 35 17.2 6 . 6  15.3 15.3 1 7  1 lq.3 
3 . 5 - 4 . :  4C 17.7 C.6 1 16.5 17.0 13.P 1y.C 

Q . 5 - 5 . 5  34 17.7 0.8 15.2 15.5 17.3 1 8 . 4  13.7 
5 . 5 - 6 . 5  41 lH.f 0.7 1 6  16.7 1 l d . 9  13.9 
E , 5 - 7 . 5  t o  1 C.7 1 6 . 2  1 1H.: 19.1 19.2 
- 3  3 i  1H.4 C.4 17.7 17.7 18.3 13." 13.4 
c . 5 - 9 . 5  48 1 r . 6  1 . 2  1 7 . 2  1 8 . 4  1 . 3  16.5 
5 -  43 1 8 . 0  C . 6  1 7 4  17.5 19.2 1 23.: 

1.5-11. 43 1 2 . 5  p.7 17.2 17.4 18.3 1 . 5  1 1 . 3  
11.5-12.5 49 1 0.7 1 6 3  17.4 1 19.7 liJ.9 
1 5 - 1 3  49 1 8 . 7  C .6  17.4 17.7 18.6 19.4 2 3 . 2  
13.5-1G.5 4 1  18.3 0.6 17.7 17.8 13.9 2 2 3 . 2  

1 4 . 5 - 1 5 . 5  38 13.1 6.7 17.7 17.8 19.1 20.1 2 J . 2  
15.5-15.5 U 1  1d.7 C.7 17.3 17.5 1 8 . 5  13.3 21.C 
1 - 1 7  3 9  1 U . 3  C.8 1 17.6 19.d 1 9 . 9  2 j . 5  
17,S-19.? 2 4  1 0.7 17.U 17.4 18.3 13.6 1 9 . 4  



B I ZY GOMAT I C BREADTH 

S u b j e c t  s i t s  e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  Plane.  W i th  
t h e  padd le  b lades o f  an automated s l i d i n g  c a l i p e r ,  measure t h e  
maximum h o r i z o n t a l  b r e a d t h  o f  t h e  face  between t h e  zygomat ic 
arches.  



B I Z Y G C R A T I C  BREADTH (cm) 
( i lales a n d  Females) 

Age (yrs) N Mean sad. nin 5th 50th 95th l a x  
2.0-3.5 77 10.8 0.5 9.8 9.9 10.7 11.7 12.0 
3.5-4.5 71 11.2 0.6 9.5 10.2 11.1 12.1 12.6 
4.5-5.5 94 11.3 0.6 9.5 10.4 11.2 1 13.3 
5.5-6.5 62 11.6 0.6 10.3 10.4 11.5 12.3 72.6 
6.5-7.5 63 11.9 0.6 10.0 10.9 11.9 12.8 13.3 
7.5-8.5 E O  11.9 0.5 10.9 11.0 11.8 12.9 13.9 
8.5-9.5 79 12.1 0.5 10.8 11.1 12.0 12.3 13.4 

9.5-10.5 92 12.2 0.5 11.1 11.3 12.1 13.0 13.8 
10.5-11.5 98 12.4 0.6 10.9 11.3 12.4 13,3 14.4 
11.5-12.5 54 12.6 0.6 11.2 11.7 12.4 13.6 14.0 
12.5-13.5 107 12.7 0.6 11.4 11.8 12.7 13.7. 14.2 
13.5-14.5 98 13.0 0.6 11.5 11.8 13.0 13.8 14.3 
14.5-15.5 95 13.1 0.5 11.6 12.3 13,O 14.0 14.5 
15.5-16.5 56 1 3  0.6 12.2 12,4 13.3 14.3 15.3 
15.5-17.5 80 13.4 0.6 11.7 12.4 13.3 14.3 14.8 
17.5-19.0 46 13.6 0.6 12.3 12.4 13.6 14.5 14.7 
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B I Z Y G C I A T I C  B R E A D T H  (cm) 
( M a l e s )  

Agz (yrs) N Ycan sod. u i n  5 t h  5 S t h  3 5 t h  Y J X  
2 . : - 3 . 5  4 4  1 3 . 5  C . 5  9,s 9 . 9  l C , d  1 1 . 7  1 1 . 3  

I 3 I Z Y G C M A I I C  E R F A D T H  (cm) 
(Females) 

Aye (yrs)  N Keiirl s .  d .  K i n  5 t h  5 3 t h  3 5 t h  ? a x  
2.1-3.5 3 3  7 :.6 9 . 9  9 . 9  1 1 1 . 3  1 2 . \ )  
3 . 5 - 4 . 5  34  1 1 . 2  C.5 3 . 5  1 3 . 3  1 1 . -  1 1 . 3  1 2 . 5  
4 . 5 - 5 . 5  l.4 1 1 . 3  ? m e  1 .  1 Q . 1  1 1 . 1  1 2 . 4  1L .h  
5 . 5 - 6 . 5  36 1 1 . 5  C . 5  10 .3  1 . 4  1 1 . 4  12.U 1 2 . 9  
6 , 5 - 7 . 5  3 3  1 1 . 3  r . 5  1 0 . 9  11.C 1 1 . 7  1 2 , s  1 3 . 3  
7 . 5 - 8 . 5  3C 1 1  C.5 lC.Y 1C.9  1 1 . 5  1 2 . 5  13.1- 
5 - 5  4C 1 2 . 1  G . 5  13 .9  11 .2  1 2 . 7  1 2 . 9  1 3 . 4  

Y . J - 1 0 . 5  4 5  1 1 . 1  C.5 1 1 . 1  1 1 . 1  1 2 . 1  1 2 . 3  1 3 . 1  
1 - 1 1  4 6  1 2 . 4  C.6 10 .9  1 1 . 2  1 2 . 3  1 3 . 3  1 3 . 2  
1 1 . 5 - 1 2 . 5  b E  1 ~ . 5  c . 6  1 1 . 2  1 1 . 6  1 2 . 3  1 3 . 0  1 3 . 7  
12.15-13.5 6 1  1 2 . 7  C.6  1 1 . 5  1 1 . 7  1 2 . 7  1 3 . 6  1 4 . 0  
1 3 . 5 - 1 4 . 5  b c  13. :  6 . 6  1 1 , d  1 1 . 3  1  1 4 . 1  1 4 . 1  
1 4 , ~ - 1 5 . 5  4 5  13.b  C.4 11.R 1 2 . 2  12 .2  1  1 4 . 1  
1 3 . 5 - 1 5 . 5  25 1 3 . 2  C.5 1 2 . 2  1 2 . 2  1 3 .  13 .9  14.C'  
1 6 . 3 - 1 7 . 5  42  13.  1  ; . 5  1 1 . 7  1 2 . 2  1 3 . 1  1 3 . 3  1 4 . 2  
1 7 . 1 - 1 9 . i  19 1 3 . 2  3 . 0  1 2 . 3  ** 13. '  * *  114.0 



FRONTAL  BREADTH 

S u b j e c t  s i t s  e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  Plane.  
W i th  t h e  p o i n t e d  b lades  o f  an automated s l i d i n g  c a l i p e r ,  measure 
t h e  h o r i z o n t a l  d i s t a n c e s  across  t h e  l a t e r a l  bony ends o f  t h e  
brow r i d g e s .  



13.00 
+ WLES 
* FEMALES 

P B O N T A L  B R E A D T H  (cm) 
(Ya le s  and Females) 

Age (yrs) N Mean s.d.  
2.0-3.5 77 8.3 0.6 

Min 5th 50th 95th Max 
6.8 7.3 8.1 9.2 9.6 
6.2 6.9 8.4 9.5 10.0 
6.6 7.0 8.6 9.7 10.5 
6.9 7.5 8.8 9.7 10.5 
7.2 7.8 9.1 10.2 10.5 
7.3 7.5 9,o 9.9 10.3 
7.6 7.9 9.3 10.4 11,3 
7.2 7.7 9,3 10.3 11 . 1  
7.5 7.9 9.3 10.7 11.6 
8.1 8.3 9.5 10.5 11.2 
8.1. 8.5 9.6 10.6 11.2 
8.5 8.7 9.7 10.7 11.0 
8.4 8.9 10.0 11.0 11.5 
9.1 9.1 10.1 11,3 11.7 
8.9 9.2 10.2 11.2 11.5 
8.5 9.3 1 0 .  11.2 12.2 
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F D C N ? A L  3 R E A D T H  (cm) 
( H a l e s )  

Fg.? (yrs)  N 
2. r ' -3 .5  4 l l  
3 . 5 - 4 . 5  2 7  
4 . 5 - 5 . 5  5C 
7.5-s.5 i f 2  

6 . 5 - 7 . 5  3C 
7 . 5 - 8 . 5  1 C - L 
d . 5 - 3 . 5  39  

9 .5 -1 '3 .5  4 b  
1 - 1 1 .  5 2  
1 1 - 1 2  4 b  
1 2 . 5 - 1 3 . 5  4 6  
1 3 . 5 - 1 Q . 5  54  
1 4 . 5 - 1 5 . 5  5 r  
1 5 . 4 - 1 9 . 5  3 1  
1 0 . 5 - 1 7 . 3  j b  
1 7 . 5 - I ? . ?  27  

N 
3 3 
5 4 
u 4  
3i: 
3 3 
-2 

1.2 
4 k 
4 7 
l i e  
t 1 
L 4 
4 5 
; 5 
4 2 
; r: 

F h O N T A L  B R E A D T H  (cm) 
(Females) 

Min 5 t h  
7.3 7 . 5  
5 . 2  6.6 
7 . 1  7 . 4  
7 . 5  7 . 8  
8 . 1  8 . 2  
1  9 .1  
3 . 1  8 . 6  
8 . 2  8 .6  
8 . 7  8 .8  
8 . 3  8.7 
9 . 3  9 . 1  
q.ri  S . C  
9 . 2  3 . 3  
4 . 1  9 .1  
9 . 1  9 . 4  
9 . 2  ** 

9 5 t h  
9 .2  
9.5 
3 . 9  
9.4 
3 . 3  
9.5  

1 3 . c  
9 . 3  

1C. 1  
1 2 . 4  
l ? .  
1;. 5 
1 P . B  
1 1 . 3  
1 1 . 3  
1 1 . q  



LOWER FACE HEIGHT 

Sub jec t  s i t s  e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  Plane,  
w i t h  jaws c losed.  W i th  t h e  p o i n t e d  b lades o f  an automated 
s l i d i n g  c a l i p e r ,  measure t h e  v e r t i c a l  d i s t a n c e  o f  t h e  l ower  face  
f rom menton t o  s e l l  i o n .  



15'00 T + MRLES 
FEWLES 

LOWER P A C E  REIGHT (cm) 
(?lales  and  Females) 

Min 5th 
6.9 7.3 
7.5 7.7 
7.5 7.9 
7.7 8,O 
8,1 8.3 
8 - 4  8.4 
8.1 8.7 
8.7 9.0 
8.5 9.0 
9.0 9.3 
9.1 9.5 
9.5 9.8 
9.5 9.8 
9.6 9.9 
9.2 10.0 
9.7 9.9 

flax 
9.2 
10.0 
9.8 
10.1 
10.4 
10-4 
11.5 
11.2 
11.4 
11.5 
12b1 
12.2 
12.8 
12.2 
12,6 
13.6 
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L O W Z l i  FACE H E I G I i T  (cn) 
(!!ales) 

Aye (yrs) E Meall s o d .  Yln  5 t h  5 ? t h  9 5 t 9  l a x  
2 . 7 - 3 . 5  4 4  8 . 2  C.5 7 . 3  7.4 P.2 9 . 1  3 . 2  
3 . 5 - 4 . 5  36 8 . 5  ? , 5  7 . 5  7 . 6  9 . 5  9 . 1  7 . 3  
4 . 5 - 5 . 5  5C d . d  9.5 7 . 9  d , 3  3 . 7  9.6 9 . 7  
5 . 5 - b . 5  2 b  9.G C . 5  Y,1 P . 1  ? . ?  9 . 6  3 . 5  
0 . 5 - 7 . 5  JC 3 0 . 5  e . 5  9 . 5  3 . 2  1 0 . 2  l 1 . Q  
? . 5 - 8 . 5  3C 9 . 3  C.5 8 . 4  8 . 4  3 . 2  1 3 . '  1 ' . 3  
d .5 - '3 .5  39  9 .b  C,O 8.7  8.7 3.7  1 0 . 7  1 1 , 5  

c . 5 - 1 0 . 5  4 7  9 0.5 9 . 1  9 . 2  4 . 9  1  1 1 . 2  
1 5 - 1 1 .  52 1C. 1  C.6 8 . 5  8 .7  1 L 1  1 1 . 2  1 1 . 4  
1 1 . 5 - 1 2 . 5  4 0  1C.2 C.5 9 . 2  3 .3  1 2 . 1  l : .U  1 1 . 3  
1 2 . 5 - 1 3 . 5  4 6  1 9 . 5  6 . 6  9 . 4  9 . 5  1 .  11.Y 1 2 . 1  
1 3 . j - 1 4 . 5  54  l l . C  9.0 9 . 5  9 , 7  7 1 . '  1 1 . 9  1 2 . 2  
1 4 . j - 1 5 . 5  50  1 1 . 1  0 . 7  9 . 7  10.C 11.:  1 2 . 3  1 1 , 5  
1 5 . 5 - 1 6 . 5  3 1  1 1 . Q  3 .5  9 . 9  1 0 . 1  1 1 . 4  1 2 . '  1 L . 2  
1 6 . 4 - 1 7 . 5  3 b  1 1 . 4  6 . C  l C . L  10.3 1 1  1 2 . 3  1 2 . b  
17 .5 -13 . ;  2 7  1 1 . S  3 . 7  l i . 8  l C . Y  1 1 . 3  1 3 . 1  1 3 . 5  

L O k ' E i i  FACE H E I G H T  (cm) 
(Females) 

Age (yrs)  
,. - L . ! . i - 3 .  5 

H Year, s o d .  
32 8 .  i1.U 
3 4 8 . 6  2 . 5  
4 3  8.6 C . 5  
3 b  Y.? 0 . 5  
3 3 9 . 2  C . 6  
5 C 9 . 3  C.5 
4Q '3.5 6 . 5  
4 6 3 . 7  C.6 
47 l G . l  0 . 6  
4P  1 3 . 2  0 . 7  
t l  1 C . 5  0 .6  
1 4  1 . 7  0 . 5  
45 1C.7 0.6 
i 5  1 .  13.6 
rc2 1 C * 7  9 . 6  
2 1 0 . 0  

5 ; t h  ? 5 t h  Yax 
3 . 2  3 . 7  Y.9 
5 4 l o . ?  
8 . 5  3.b 9 . d  
8.4 3 .  1!.1 
3 . 1  1 3 , 1  l j . 3  
9 . 4  1 1 . 1  1 1 . 4  
0 . 5  l J . 4  l l . i  
3.6 1 3 . b  1 1 . 2  
3 . 3  1 1 . '  1 1 . 4  

1  1 1 , :  1 1 . 5  
l r . 4  1 1  1 1 . 6  
I ? .  1 1 . 5  1 1 . 2  
1 2 . 0  1 1 . 6  1 2 . 1  
1 1 1 . d  l ~ , ' ?  
1  1 1 . 4  1 2 . 5  
1;-..5 ** 1 1 . 7  



FACE HEIGHT 

Subject s i t s  erect  with head oriented in the Frankfort Plane with 
jaws closed. With the pointed blades of an automated sl iding 
ca l ipe r ,  measure the vert ical  distance of the face from menton 
t o  crinion. 



2 U 6 8 10 12 1 U 16 18 
1 

AGE [YERRSI 

FACE BEIGHT (cn) 
(Males a n d  Females) 

Age (yrs) N ?lean s.d.  
2.0-3.5 7 5  14.2 0.8 
3.5-4.5 7 1  14.7 0.9 
4.5-5.5 9 3  14 .7  1 .0  
5.5-6.5 6 1  1 5 . 1  0.9 
6.5-7.5 6 3  15.6 0.9 
7 .5 -8 .5  6 0  15.6 0.9 
8.5-9.5 7 9  15 .9  1.1 

9.5-10.5 9 3  16.2  0 .8  
10 .5 -11 .5  9 9  16.5  0.9 
11 .5 -12 .5  9 4  16 .7  0.9 
12.5-13.5  1C7 17.0 0.9 
13 .5 -14 .5  9 6  17.3  1 . 0  
14 .5 -15 .5  9 4  17.3  1.1 
15.5-16.5  5 6  17.7  0 .9  
16 .5 -17 .5  80 17.6 1.0 
17 .5 -19 .0  47  17.8 1 .2  
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F A C E  H E I G H T  (cm) 
(Males) 

Aga (yrs) N l e a n  s .  d .  Y i n  5 t h  5Cth  95th Y d x  

i s p - 3 . 5  4 4  1 4 . 4  C.8 1 1 . 8  1 2 . 5  3  1 5 . 4  1 6 . 1  
3 . 5 - 4 . 5  37  1 4 . 6  G.9 1 2 . 5  1 2 . 9  4 1 5 . 7  1 0 . 1  
4 . 3 - 5 . 5  4 9  1 4 . 8  C. 9  1 3 . 0  1 3 . 1  l U . 6  1 6 . 1  l h , 3  
5 . 5 - 6 . 5  2 5  1 5 . 3  C.8 1 3 . 2  1 3 . 4  1 5 . 3  1 0 . 4  1 0 . 6  
6 . 5 - 7 . 5  3C 1 5 . b  C.9  1 3 . 7  1 4 . 0  1 5 . 4  1 b . 3  1 7 . 3  
7 . 5 - d . 5  3C 1 5 . 7  C.9 1  1 4 . 0  1 5 . 3  1 6 . 3  1 4 . 3  
d . 5 - 9 . 5  39  1  1 . 1  1 4 . 1  1 4 . 1  1  1 7 . 7  1 9 . 3  

9 . 5 - 1 2 . 5  47 1 4 . 2  0.8  1 4 . 8  1 5 . 0  1 . 1  1 7 . t )  1 7 . 9  
1 b . 5 - 1 1 . 5  5 2  1 6 . 4  0 . 8  1 4 . 1  1 4 . 9  1 0 . 3  1 7 . 8  1 9 . 2  
1 1 . 5 - 1 2 . 5  4 6  1 .  0 . 9  1 4 . 9  1 5 . 0  1 6 . 5  1  1 3 . 6  
1 2 . 5 - 1 3 . 5  46 1 6 . 9  C.9 1 4 . P  15 .2  1 6 . 9  1 9 . 4  1d.3 
1 3 . 5 - 1 4 . 5  53  1  1.C 1 5 . 2  1 5 . 4  1 7 . 4  1 8 . 7  l 2 . s  
1 4 . 5 - 1 5 . 5  4 9  1 7 . 5  1 . 1  1 5 . 0  1 5 . 4  1 7 . 4  1 9 . 4  1 9 . 9  
1 5 . 5 - l b . 5  3 1  l d . C  n .8  6 . 4  l h . 5  1 7 . 9  1 9 . 2  1 9 . 9  
1 6 . 5 - 1 7 . 5  38 1 8 . 3  0 . 8  1  1 6 . 9  1 7 . 7  1 3 . 3  1 3 . 6  
1 7 0 5 - 1 9 . f  2 7  1 8 . 3  1 . 1  1 5 . 7  1 6 . 1  1 8 . 2  1 9 . 8  L l ; . 2  

F A C E  HEIGHT ( c a )  
(Females) 

P.32 (yrs) 
2 . 3 - 3 . 5  
3 . 5 - 4 . 5  
4 . 5 - 5 . 5  
5 . 5 - 6 . 5  
0 . 5 - 7 . 5  
7 . 5 - 8 . 5  
8.5-9.5 

5.5- l r3 .5  
1 ? . 5 - 1 1 . 5  
1 1 . 5 - 1 2 . 5  
1 2 . 3 - 1 3 . 5  
1 3 , 5 - 1 4 . 5  
1 4 . 5 - 1 5 . 5  
1 5 . 5 - 1 6 . 5  
1 6 . 5 - 1 7 . 5  
1 7 . 5 - 1 9 . 0  



HEAD HEIGHT 

Sub jec t  s i t s  e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  Plane w i t h  
j a w s  c losed.  Wi th  t h e  p o i n t e d  b lades o f  an automated anthropo-  
meter ,  measure t h e  h e i g h t  of t h e  head p e r p e n d i c u l a r  t o  t h e  Frank- 
f o r t  P lane f rom menton t o  v e r t e x .  



12.00 
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RGE (YEARSI 

22.00 - r 
Y 
t- 

20. oo 
x 
u 
cI 

w r 18,00-k 

o a 
W 
I 

16.00-C 

H E A D  B E I G H T  (cm) 
(Ha les  and Females) 

* * *  
* * * * *  *.:;**** 

* . +  
*\ *;, r, *S * 2 * *  

I * "  -. 
+ " a *  "a wb+%.***+* x m y *f< :++* 
I r, 

4  r * x * J * X ~ $ , C ~ x : * i r " + + ~  % x  * x x  * *  
* *  * *  

* *  
* ?4*'$*g;q*& Jtw. "*5Y &**:I@ 

-- 
* %  +y**bx:~1;55Hlln % .+, . . x x  . 

X *  ***Lj*~L+.*4 m ' ' *+***= .  . " X *  **** : $ *? x#& ***v+wt x y ' 4 r r  1'4%;. x .  . * x I 

4 *: . f:$*&!~ ++ +&. *dc.n "&*y * + y x ; p w  4x ix (p* " . 
I x 

w x 

.p*%! a x  a, * ;v: M: a x  I * I. 

*;* *$w *hS $'Fxv 1 ."... : a x  * 
* * x  ' a 

x  

Aqe (yrs) 3 Plean s. d .  nin 5th 50th 95th Yax 
2.0-3.5 73 17.3 1.0 lU.8 15.7 17.3 19.0 19.7 
3.5-4.5 70 17.9 0.9 16.2 16.5 17.7 19.3 20.4 
4.5-5.5 93 17.9 0.8 16.4 16.6 17.8 19.0 20.2 
5.5-6.5 62 18.4 1.0 15.9 16.5 18.4 19.7 21.2 
6.5-7.5 63 18.7 1.0 15.9 17.1 18.7 19.9 21.4 
7.5-8.5 60 18.8 1.0 16.2 17.2 18.9 20.5 21.3 
8.5-9.5 79 19.0 0.9 16.9 17.5 19.0 20.8 21.3 
9.5-10.5 91 19.5 0.9 17.0 18.0 19.5 21.0 21.9 

10.5-11.5 98 19.9 1.0 18.0 18.4 19.8 21.8 22.9 
11.5-12.5 93 20.0 1.0 17.8 18.4 19.9 21.7 22.6 
12.5-13.5 107 20.3 1.0 17.5 18.3 20.2 22.0 22.7 
13.5-14.5 99 20.6 1.0 17.6 19.1 20.4 22.3 23.0 
14.5-15.5 95 20.8 1.2 18.2 19.1 20.7 22.8 24.0 
15.5-16.5 56 21.3 1.2 18.9 19.4 21.2 23.9 23.6 
16.5-17.5 80 21.2 1.1 19.0 19.2 21.0 23.0 23.4 
17.5-19.0 45  21.4 1.4 18.6 19.0 21.3 23.7 2U.4 
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AGE (YEARS) 
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AGE (YERRS) 



H E A D  f i E I G H T  (cia) 
(Ha le s )  

Age (yrs) N Mean s o d .  ?I in 
2.'-3.5 42 17.6 1.1 14.8 
3 . 5 - 4 . 5  36 18.1 1.C 16.2 
4.5-5.5 5C 18.1 0.7 16.4 
5 . 5 - 6 . 5  2 6  18.7 1.C 16.6 
6.5-7.5 3C 1S.9 1.1 15.9 
7 . 5 - d . 5  3C 11.1 1.C 17.3 
8 . 5 - 3 . 5  35 13.3 0.9 17.6 
3.5-13.5 4 6  1 .  3.9 17.1 
19.5-11.5 51 20.1 1.C 18.5 
11.5-12.5 46 20.2 C.8 18.8 
12.i-13.5 6 23.4 1.1 18.2 
13.5-14.5 55 L C . 8  1.1 18.8 
14.5-15.5 5C L1.3 1.2 18.3 
15.5-16.5 31 21.9 1.1 19.8 
16.5-17.5 38 21.8 0.9 19.4 
17.5-13.9 L b  22.1 1.2 19.2 

H E A D  H E I G H T  (cm) 
(Females) 

Age (yrs) N Mean s o d .  Miri 5th 5 C t h  
2 . 0 - 3 . 5  31 17.C 19.8 15.5 15.0 16. 3 
3.5-4.5 34 17.7 C.7 16.3 16.4 17.5 
4.5-5.5 4 3  17.7 C.7 16.4 16.5 17.7 
5.5-6.5 36 1 C.9  15.3 16.1 13.2 
6.5-7.5 33 1 0  C.6 16.9 17.0 18.b 
7.5-9.5 3' I .  1.0 15.2 16.5 ld.d 
8 . 5 - 3 . 5  4 L  18.8 C.9 16.9 17.2 18.3 
3.5-10.5 L 5  1 9 . 5  1.0 17.0 17.5 13.5 

1C.5-11.5 47 19.H 1.0 18.3 18.1 13.7 
11.4-12.5 b7 1 '  1.1 17.d 17.9 19.3 
12.5-13.3 tl L 7 . 2  l.C 17.5 18.2 21.1 
1 . 5 - 1 .  44 212.3 13.8 17.6 18.5 2 9 . 2  
14.5-15.5 4 5  L G . 3  C.9 18 .2  18.6 2 ! : . 2  
13.5-16.5 , ''; 2C.o  0.9 1 6 . 9  19.; 2 Q . 4  
lt.5-17.5 4 2  L".o G.9 19.3 19.1 29.5  
17.5-19.3 19 2 " . 3  C.9 16.6 ** L?.1 



TRAGION TO BACK OF HEAD 

Sub jec t  s i t s  e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  Plane. With 
t h e  p o i n t e d  b lades o f  an automated s l i d i n g  c a l i p e r ,  measure t h e  h o r i -  
z o n t a l  d i s t a n c e  f rom t r a g i  on t o  o p i s t h o c r a n i o n  (most p o s t e r i o r  p o i n t  
f rom g l a b e l l a  on t h e  back o f  head). 



+ MALES 
* F M L E S  

T R A G I O N  TO B A C K  O F  HEAD (cm) 
(Hales a n d  Females) 

N Mean s.d. 
76  9.2 1.0 
7 1 8.9 1.0 
9 3 9.0 0.9 
6 2 9.0 0.9 
6 3  9.3 0.9 
5 9  9.3 0.8 
79 9.2 0.9 
9 2  9 .3  0.8 
97 9.3 0.9 
9 3  9 . 2  1.0 

1 0 7  9.3 0.8 
9 8 9.2 0.9 
9 4 9.3 0.9 
56  9.3 0.9 
E 0 9.7 0 .9  
4 6  9.6 0.8 

Min 5 t h  5 0 t h  
6.2 7.6 9.2 
6.5 7.1 8.8 
7.0 7.6 8.9 
6.3 7.3 9.0 
7.1 7.6 9.3 



TRAGION TO WCK OF HEflD (CHI TRAGION TO WCK OF HEAD [CH) 





TRAGION TO TOP OF HEAD 

Sub jec t  s i t s  e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  Plane.  
W i th  t h e  p o i n t e d  b lades o f  an automated s l i d i n g  c a l i p e r ,  measure 
t h e  v e r t i c a l  d i s t a n c e  f rom t r a g i o n  t o  v e r t e x .  



+ MALES 
FEEIALES 

16.00 

T R A G I O U  T O  TOP OF BEAD (ca)  
(Hales and Females) 

Age (yrs) N Mean s.d. f l i n  5th 50th 95th Mar 
2.0-3.5 75 11.4 0.7 9.9 10.2 11.1 12.8 13.0 
3.5-4.5 70 11.7 0.6 10.3 10.5 11.6 12.7 13.0 
4.5-5.5 93 11.6 0.8 9.6 1 0 4  11.5 12.9 13.6 
5.5-6.5 62 11.6 0.8 9.9 10.2 11.6 12.9 13.4 
6.5-7.5 63 11.9 0.8 10.3 10.5 11.8 12.9 15.0 
7.5-8.5 59 11.7 0.9 9.2 10,2 11.7 13.1 13.9 
8.5-9.5 76 11.9 0.8 10.1 10.6 11.7 13.1 14.7 

9.5-10.5 91 12.1 0.8 10.1 10.7 12.0 13.6 14.3 
10.5-11.5 97 12.2 0.9 9.3 10.7 12.2 13.6 15.2 
11.5-12.5 94 12.1 0.9 9.0 10.3 12.2 13.3 13.7 
12.5-13.5 1C7 1 2 . 2  0.7 10.4 10.9 12.2 13.3 14.0 
13.5-14.5 99 12.3 0.7 10.2 11.1 12.2 13.5 14.1 
14.5-15.5 95 12.5 0.8 9.9 11.1  12.3 13.7 15.0 
15.5-16.5 56 12.5 1.0 9.5 11.0 12.5 13.9 14.9 
16.5-17.5 80 12.6 0.9 10.2 11.3 12.4 14.0 15.2 
17.5-19.0 47 12.7 0.9 11.0 11.2 12.7 14.2 14.3 



8.00 mi 
2 U 6 8 10 12 1 U 16 18 

AGE [YEARS) 

8.00 T I 4 
2 1 6 8 10 12 1 U 16 18 

AGE [YEARS) 



' I R A G I O I V  TO T O P  OF iiEB1) (cm) 
( H a l e s )  

63e (yrs) Yean s a d .  Vin 5 t h  
2 . : -3 .5  G 3  1 1 . 5  0 .8  1C.3 1 0 . 4  
3 . 5 - 4 . 5  3 6  1 1 . 7  0 . 7  1 ? . 3  1 3 . 6  
9 . 5 - 5 . 5  5 c  1 1 . 7  0 . 8  1 r . 4  1 0 . 4  
5 . 5 - 6 . 5  2 6  1 1 . 8  0 . 7  1 1 0 . 6  
6 . 3 - 7 . 5  30 1 2 . 1  1.C l n . 3  1 3 . 6  
7 . 5 - 8 . 5  3C 1 1 . 9  0 . 9  10 .1  1 0 . 2  
d . 5 - 9 . 5  3 P  1 2 . 1  C . 9  l Q . 6  1 Q . b  

9 . 5 - 1 0 . 5  4 7  1 2 . 3  5 . 9  1 6  1 0 . 8  
1 - 1 1  5 2  1 2 . 5  9 . 8  I .  1 1 . ~  
1 1 . 5 - 1 2 . 5  45 1 2 . 6  C ,6  1 0 . 9  1 1 . 6  
1 2 . 5 - 1 3 . 5  4 6  1 2 . 4  C.7  1 6 . 7  11.1: 
1 3 . 5 - 1 4 . 5  " 5  1  G.8  1C.7 11 .0  
1 . 5 -  'C i ~ , 9  c . e  1 r . 2  1 1 . 5  
1 5 . 5 - 1 5 . 5  3 1  1 .  j 0.8  11 .0  1 1 . 1  
1 4 - 1 7  3 E  1 2 . 8  0 . 8  1 1 . 6  1 1 . 6  
1 7 . 5 - 1 9 . 5  2 7  1 3 . 1  C.8 11 .0  1 1 . 2  

T ? A G X C N  TO T O E  O F  H E A D  (cm) 
(Females) 

.4g2 (yrs) h Me3r. s .d .  ?!ln 
2 . ~ - 3 . C :  3 2  l l r 2  b . 6  9 0 3  
3 . 5 - 4 . 5  34  1 1 . 5  2 . 6  1C.4 
~ , 5 - 5 . 5  4 3  1 1 . 5  0 . 7  9 .6  
5 . 5 - 6 . 5  3b 1 1 . 5  C . 8  9 . 9  
6 . 5 - 7 . 5  3 3  1 1 . 6  C . 6  1 2 .  3 
7 . 3 - 8 . 5  9 1 1 . 5  C . E  4.2 
3 . 5 - j . 5  j d  1 1 . 7  C.8 l i .  1  

- 1 . 5  4 U  1 i . C  C . 8  1 ? . 1  
l i . 5 - 1 1 . 5  4 5  1 1 . 8  3 . 9  9 . 3  
1 1 . 5 - 1 2 . 5  4E! 1 1 . 7  0 . 9  9.0 
1 2 . 5 - 1 3 . 5  6 1  1 C . 7  I ? .  4 
1 3 . 5 - 1 4 . 5  4 4  1 2 . 1  C.7 1 Q . 2  
l 4 . i - 1 5 . 5  4 5  1 L . 6  9 . 3  
1 5 . 5 - 1 6 . 3  ;5  I .  1.C 9 . 5  
1 k . 3 - 7 7 . 5  L L  1 2 . 4  Q.8 1C. 2 
1 7 . 5 - 1 9 .  L C  1 2 . 2  7 . 6  1 1 . 2  



EAR-SELLION DEPTH 

S u b j e c t  s i t s  e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  Plane. 
Wi th  t h e  p o i n t e d  b lades o f  an automated s l i d i n g  c a l i p e r ,  measure 
p a r a l l e l  t o  t h e  m i d - s a g i t t a l  p lane  t h e  d i s t a n c e  f rom s e l l i o n  t o  
t h e  r i o h t  e a r  a t  t h e  s u p e r i o r  a t tachment  o f  t h e  e a r  t o  t h e  head. 



14.00 
+ MALES 

EAR-SELLION DEPTH (cm) 
(Yales a n d  Females) 

Age (yrs) N Mean s.d.  
2.0-3.5  74  8.0 0 . 7  
3.5-4.5 7 1  8.4 0.7 
4 .5 -5 .5  9 3  8.6 0 . 7  
5.5-6.5 6 2  8.8 0 .7  
6.5-7.5 63  8 . 8  0 .8  
7 .5-8 .5  t O  8.9 0.7 
8.5-9.5 7 8  9 .0  0 . 6  

9 .5 -10 .5  9 3  9.3 0 .8  
1 0 . 5 - 1 1 . 5  9 8  9.5 0.9 
1 1 . 5 - 1 2 , 5  5 4  9.4 0.7 
12 .5 -13 .5  1C7 9,6 0.7 
13 .5 -14 .5  9 9  9.8 0.8 
1 4 . 5 - 1 5 . 5  9 5  9.9 0 . 8  
15.5-16.5  5 6  1 0 . 0  0.9 
16 .5 -17 .5  79 9.9  0.3 
17 .5 -19 .0  U7 10.2 l . C  



5.00 I 
I 

2 U 6 6 10 12 1 U 18 18 

RGE (YEARS) 

5.00 4 I 

2 4 6 8 10 12 1U 16 16 
AGE (YEARS) 



EAR-SELLISE: D Z P T H  (cm) 
(Hales) 

Age (yrs) b 
2,Co-3.5 1;L 
3 . 5 - 4 . 5  1 7  
4 .5 -5 .5  S t  
5 . 5 - 5 . 5  2 6  
6 . 5 - 7 . 5  3C 
7 . 5 - 8 . 5  d r  
8 - 3 5  33  

Y . 5 - 1 3 . 5  4 7  
1 j . 5 - 1 1 . 5  5 2  
1 7 . 5 - 1 2 . 5  4 6  
1 2 . 5 - 1 3 . 5  4 6  
1 3 . q - 1 4 . 5  3 d 

1 4 . 5 - 1 5 . 5  E:C 
1 5 . 5 - 1 a . 5  S1 
1 6 . 5 - 1 7 . 5  3 P  
1 7 . 5 - 1 3 . .  L 7  

Mean s o d ,  
8 . 2  C.7 
8 . 6  c.7 
8 . 6  C . 6  
9 . 1  0.7 
9.0 C * 9  
9.C L . 8  
9 . 1  0 . 7  
3 . 5  0.6  
3 . 3  0.7 
9.6 0 .8  

10.0 q . 7  
13.1  0 . 6  
1 3 . 4  C.7 
1 0 . 4  1.C 
1C.5 Q . 7  
1C.7 C.8 

? A S - S E L L I C N  D E F T H  (cm) 
(Females) 

Aye (yrs) :.i Year. s a d .  ? l l n  5 t h  5 C t h  
2 . i - 3 . 5  3 ;  7 . d  C.7 6 . 3  6 . 5  7 . 7  
3 . 5 - 4 . 5  34  8  C .7  7 .3  7.C 9 . 1  
4 . 5 - 5 . 5  4 3  8 . 3  ".7 6 .3  6.8  d .  1  
5 . 5 - 6 . 5  2 6  5 r . b  7 . 4  7 . 5  8 . 4  
~ q - 7 . 5  1 3  d . 6  t . 6  7 . 2  7 . 5  9 . 7  
7 . 5 - 8 . 5  j C  t3 .8 19.6 7 . 9  7 . 9  3 . 7  
- 5  3 3  8 . 0  Q . 5  7 . 3  7 . 9  d . t j  

9 . 5 - 1 ? . 5  4 6  3 . 3  p . 7  7 . 3  7 . 6  q . 1  
1 ? . 5 - 1 1 . 5  b b  3 . 1  f . 9  7 . 3  7 . 5  9 . 2  
1 1 . 5 - 1 2 . 5  4 F  3 .1  0 . 6  7 . 6  7 . 9  3.C 
1 5 - 1 5  e l  9 . 3  3 . 6  8 . 1  8.2 9 . 4  
1 J . 5 - 1 4 . 5  44 4.4  C.7 7 .2  6.Q i l .Z  
1 4 , J - 1 5 . 5  k 5  Q . 4  ?. 7 7 . 5  8. 1  ( 3 .  3 
1 5 . 5 - 1 0 . 5  ~5 q . 5  c . 4  d . 3  8.4 0 . 4  
1 6 . 5 - 1 7 . 5  4 1  3 . 3  i . 6  8 . 3  8 .3  2 . 3  
1 7 . 5 - 1 3 . C  L C  9 . Q  C . 6  e . 2  ** 9.4 



BITRAGION BREADTH 

S u b j e c t  s i t s  e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  Plane.  
W i th  spread ing c a l i p e r s ,  measure t h e  d i s t a n c e  f rom r i g h t  t o  l e f t  
t r a g i o n .  The measurement i s  t yped  i n t o  t h e  computer. 



16.00 I MALES 
* FEMALES 

BITRAGICN BREADTH (cn) 
(flales and Females) 

Age (yrs) N ?lean s a d .  Min 5th 50th 
2.0-3.5 71 10.4 0.5 9.5 9.5 10.3 
3.5-4.5 71 10.7 0.4 9.6 10.0 10.6 
4.5-5.5 94 10.9 0.5 10.0 10.1 10.8 
5.5-6.5 61 11.1 0.5 10.2 10.3 11.1 
6.5-7.5 63 11.5 0.6 10.3 10.4 11.4 
7.5-8.5 60 11.5 0.5 10.5 10.7 11.4 
8.5-9.5 79 11.6 0.5 10.3 10.7 11.5 

9.5-10.5 93 11.8 0.5 10.8 10.9 11.7 
10.5-11.5 99 12.0 0.6 10.8 11.0 11.9 
11.5-12.5 92 12.1 0.5 10.6 11.1 12.1 
12.5-13.5 1C7 12.3 0.5 10.9 11.5 12.3 
13.5-14.5 99 12.5 0.6 11.3 11.6 12.5 
14.5-15.5 95 12.6 0.5 11.2 11.7 12.5 
15.5-16.5 56 12.8 0.5 11.4 11.9 12.7 
16.5-17.5 80 12.8 0.5 11.7 11.8 12.7 
17.5-19.0 47 12.8 0.5 11.9 11.9 12.8 



R G E  (YERRS) 

I M  
II X I  

I 
X X II 

III 
I :" M U  *UI'f" "I. 

8.00 
4 

2 U 6 8 10 12 1U 18 18 
AGE [YEARS) 



BI'IRAGICN B R E A D T H  (cm) 
( t lales)  

Age (yrs) N Yean s . d .  
2 . ? - 3 . 5  40 1 5  0 . 4  
3 . 5 - 4 . 5  3 7  1 0 . 7  0 . 4  
4 .5 -5 .5  5C 11 .1  3.6 
5 . 5 - b . 5  2 6  1 1 . 3  C.5 
6 . 5 - 7 . 5  30 1 1 . 6  0 .6  
7 . 5 - 8 . 5  3C 1 1 . 6  0 . 5  
d . 5 - 9 . 5  39 11.6  0 . 5  

9 . 5 - 1 3 . 5  47  1 1 . 9  0 .5  
l U . 5 - 1 1 . 5  5 2  1 2 . 0  0 . 5  
1 1 . 5 - 1 2 . 5  45  1 2 . 2  0.5 
1 2 . 5 - 1 3 . 5  46 1 2 . 2  0 . 6  
1 3 . 5 - 1 4 . 5  55  1 2 . 5  0 . 5  
1 4 . 5 - 1 5 . 5  50 1 2 . 8  0 . 6  
1 5 . 5 - 1 6 . 5  3 1  1 3 . 6  0.5 
1 6 . 5 - 1 7 . 5  38 1 3 . 0  0 . 5  
1 7 . 5 - 1 9 . 0  1 7  1 3 . 1  P.4 

5 t h  5 0 t h  9 5 t h  Max 
9 .6  1 0 . 4  1 1 . 2  1 1 . 4  
9 .9  1 0 . 7  1 1 . 5  1 1 . 7  

1 0 . 1  1 1 . 0  1 1 . 9  1 2 . 3  
1 0 . 2  1 1 . 2  1 2 . ?  1 2 . 3  
10 .6  1 1 . 5  1 2 . 3  1 3 . 1  
10.6  1 1 . 4  1 2 . 5  1 2 . 7  
1 0 . 5  1 1 , 6  12 .4  1 2 . 6  
11.0 1 1 . 8  12 .9  1 3 . 3  
1 1 . 0  1 2 . 3  1 2 . 7  1 3 . 3  
1 1 . 3  1 2 . 2  12 .3  1 3 . Q  
1 1 . 2  1 2 . 2  13.2 1 4 . 2  
1 1 . 7  1 2 . 5  1 3 . 2  1 3 . 5  
1 1 . 6  1 2 . 6  1 3 . 6  1 3 . 3  
1 2 . 0  1 2 .  1 3 . 7  1 4 . 1  
11.8  1 3 . 3  13..4 1 4 . 2  
1 2 . 3  1 3 . 0  1 3 . 8  1 3 . 9  

B I T S A G I C N  B R E A D T H  (cm) 
(Females) 

Aje (yrs) N ?lean s o d .  E i n  5 t h  5 C t l i  
2 . r - 3 2  31 1 0 . 2  0.5 9 .5  9 .5  1 c . 2  
3 . 5 - 4 . 5  34 1C.7 C.4 9 . 6  Q.8 l f . 6  
4 . 5 - 5 . 5  4 4  1 . 7  C .5  1C.3 lC.C 1 5 . 6  
5 . 5 - 0 . 5  35 1 1 . 1  C . 4  1C.3 1 0 . 3  1 1 . 3  
6 . 5 - 7 . 5  3 3  1 1 . 4  C.6  1  1 3  1 1 . 3  
7 . 5 - d . 5  3C 11 .4  G.5 1  1 3 . 6  1 1 . 3  
8.5-9.5 4 0  1 1 . 6  G.5  1C.7 1 0 . 8  1 1 . 5  

4 . 5 - 1 3 . 5  4 b  1 1 . 7  0 . 4  1 7 . 8  1 0 . 9  1 1 . 6  
1 3 . 5 - 1 1 . 5  k 7  1 2  C.7  1 0 . 8  1 0 . 9  1 1 . 7  
1 1 . 5 - 1 2 . 5  47 lL.C 0 . 6  113.6 1 0 . 3  1 1 . 9  
1 1 . 5 - 1 3 . 5  0 1  1 2 . 4  9.5 1 1 . 5  1 1 . 6  1 2 . 3  
1 3 . 5 - 1 4 . 5  4 4  1 2 . 5  C.7 1 1 . 3  1 1 . 3  1 2 . 3  
1 4 . 5 - 1 5 . 5  4 5  1 2 . 5  3 . 4  1 1 . 6  1 1 . 7  1.2.4 
1 5 . 5 - 1 6 . 5  1 5  1 2 . 6  C.5 1 1 . 4  1 1 . 5  1 2 . 7  
1 6 . 5 - 1 7 . 5  4 2  1 1 . b  0 . 4  1 1 . 7  11.U 1 2 . 6  
1 7 . 5 - 1 9 . '  LC 1 2 . 5  0 .5  1 1 . 9  **  12.4  



MOUTH BREADTH 

Subject s i t s  erect with head oriented in the Frankfort Plane, 
m o u t h  closed naturally. With the pointed blades of an automated 
sl iding cal iper ,  measure the horizontal distance between the 
angles of the mouth a t  the points where the mucous membrane 
joins the skin. 



2.004 I 
2 U 6 8 10 12 14 16 18 

AGE (YERRSI 

n o u m  BREADTH (cm) 
(Plales and Females) 

Iean 
3 3 
3.4 
3.6 
3.7 
3 .8  
3.9 
4.0 
4 .0  
4 . 1  
4.2 
40 2 
4.4  
4.5 
4 .6  
4.6 
4 .7  



I 
U 6 8 10 12 1U 16 18 

AGE (YEARS) 

FEHALES 

I 
U 6 8 10 12 14 18 18 

AGE (YERRS) 



Mi)t;IH U H E A D T H  (cm) 
( K a l e s )  

I ~ U C T H  B R E A D T H  (CB) 

(Females) 

F J ~  (yrs) h Y e 3 2  s . d .  
L . C - 3 . 5  3 2  3 . 3  C , U  
3 . 5 - 4 . 5  3 4  3 . 4  C.4 
U. ' , -S .  5 4 U  3 . 6  6 . 3  
5 - 0 5  1 6  3 .  C.4 
0 . 5 - 7 . 5  3 3  3 . 8  C . 3  
7 . 5 - 8 . 5  2 0  3 . ?  c . 3  
5 Irl, 4 . G  C.4  

9 . 5 - 1 0 . 5  116 4 . 1  r .0 
1 l ' . i - 1 1 . 5  4 7  4 . 2  0 . 5  
1 1 . 7 - 1 2 . 5  4 k  4 . 3  n . 5  
1 - 3  h 1  4 . 2  Q.4 
13. ; -14.5 44 4 . 4  0.5 
l u . > - 1 5 . 5  4 5  4 . 5  C . 4  
1 5 . 5 - 1 6 . 5  2 5  4 . 6  C o t :  
1 c . 5 - 1 7 . 5  4 L  4 C . 4  
1 7 - 1  7 'C i i . 6  C.4 

Y l n  5 t h  5 n t h  3 5 t h  ? * x  
2 . 7  2.7 3.2  3 . 1  4.r '  

2.7 2 . 7  3 . 4  3 . 3  4 , :  
3 . 0  3 . 6  3 . 5  4 . 1  Q . 2  
2 . H  2 . 9  3 4.1 4 . 5  
3 . 1  3 . 2  J.d 4 . 3  4 . 5  
3 . 3  3 . 3  3 . 3  4 . 3  3.9 
3 . 4  3 . 4  3 . 3  4 . 7  4.4 
2 . 1  3 . 2  3 . 9  4 . 3  5 . 2  
3 . 4  3.4  4 . 1  5 . 2  5.6 
2.9 3 .5  4 . 2  5.1 5 . 5  
3 . 2  3 .5  4 . 1  4 .3  5 . 2  
3.b 3 .6  4.2 5 . 4  o . ?  
3 . 2  3 . 5  4.5 5.1 5 . 2  
3 .5  3 . b  4.U 5 . 3  6 . 9  
3 . 7  3 . 8  4 . 5  5.1  5 . 4  
3 . 9  ** 4 . 2  * *  5 . 3  



NOSE LENGTH 

Sub jec t  s i t s  e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  P lane.  
Wi th  t h e  p o i n t e d  b lades  o f  an automated s l i d i n g  c a l i p e r ,  measure 
t h e  v e r t i c a l  d i s t a n c e  f r o m  subnasale t o  s e l l i o n .  



+ MALES 
Ir FEMALES 

NOSE LENGTH (cm) 
(?!ales a n d  Females) 

Age (yrs) H l e an  sod. 
2.0-3.5 77 2 . 9  0.3 
3.5-4.5 7 1  3.2 0 .3  
4 .5-5 .5  9 4  3.4 0.3 
5 .5-6 .5  61 3.5 0 .4  
6.5-7.5 63  3 . 7  0 . 4  
7 .5-8 .5  6 0  3 .7  0 . 3  
8.5-9.5 7 9  4.0 0 . 3  

9.5-10.5 9 3  4 .1  0 . 3  
10.5-11.5  9 8  4 . 2  0 . 4  
11.5-12.5  94 4.3 0 .4  
12.5-13.5 1C6 4.4 0 . 3  
13.5-14.5  98 4.7 G . 4  
14 .5-15.5  95 4 .8  0 .4  
15.5-16.5 56 4 .8  0 . 5  
16.5-17.5  80 4.7 0.4 
17.5-19.0 4 6  5.0 0 . 4  

lin 5 t h  
2.2 2.3 
2.4 2.7 
2.5 2.7 
2 .7  2.8  
3.2 3 . 2  
2.8 3.0 
3.4 3.4 
3 .3  3.6 
3 . 4  3 . 6  
3.4 3.7 
3.5 3 .9  
3.8 3.9 
3.8 3.9 
3.7 4 .1  
3 . 2  4.0 
4.1 4.2 

9 5 t h  l a x  
3.3  3.7 
3.7 3.9 
3.8 3.9 
4.0 4 . 2  
4.4 4.6 
4.2 4.5 
4.5 4.9 
4.6 5.1 
4.9 5 .3  
4.a 5.3 
4.9 5.2 
5.3 6 . 0  
5.5 5 .7  
5.5 5.9 
5.4 5 .9  
5.5 5.6 
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N C S E  LSNGTlI (cm) 
(Males)  

Ay- ( y )  h ?leal: s .  d ,  
2 . 1 - 3 . 5  4 4  2 . 9  0 . 3  
3 . 5 - 4 . 5  3 7  3 . 2  C . 3  
4 . 5 - 5 . 5  5 0  3 . 4  0 . 3  
5 . 5 - 6 . 5  ~5 3 . 5  0 . 4  
C O T - 7 . 5  3 0  d . 6  0 . 4  
7 . 5 - d . 5  3C 3 . 7  C . 3  
8 . 5 - ? . 5  iY 4 . 3  0 . 3  

3 . 5 - 1 0 . 5  4 7  4 . 2  C . 3  
1 i J . 5 - 1 1 . 5  5 2  4 . 3  C . 4  
1 1 . 5 - 1 2 , 5  4 6  4 . 3  C . 4  
1 ~ . i - 1 3 . 5  4 b  4 . 4  0 . 3  
1 3 . 5 - 1 4 . 5  5 4  4 . 8  6 . 5  
1 4 . 5 - 1 5 . 5  50 5 . 3  C.4 
1 5 . 5 - 1 6 . 5  j l  5 . 5  C . 4  
l b . 5 - 1 7 . 5  3 8  5 . p  0 . 4  
1 7 . 3 - 1 3 . 1  2 6  5 . 2  C . 3  

h C S E  L E N G T I t  (cfl) 
( F ~ m a l e s )  

. (yrs )  
2 . ' " - 3 .  5 
3 . 5 - 4 . 5  
4 . 5 - 5 . 4  
5 . 3 - 6 . 5  
c . 5 - 7 . 5  
7 . 5 - q . 5  
8.5-3. ' ;  

"5- 1 7 .  5 
I , : * ? - 1 1 . 5  
1 1 . 5 - 1 2 . 5  
1 2 . 5 - 1 3 . 5  
1 3 . 5 -  1 4 . 5  
1 4 . 5 - 1 5 . F  
1 5 . 5 - 1 0 . 5  
1 0 . 5 - 1 7 . 5  
1 7 . 3 - 1 9 . C  



N E C K  C I R C U M F E R E N C E  

Subject  stands e r e c t  w i t h  head o r i e n t e d  i n  t h e  F r a n k f o r t  Plane. 
With an automated tape device,  measure t h e  c i rcumference of t h e  
neck perpend icu la r  t o  t h e  l o n g  a x i s  o f  t h e  neck a t  t h e  m id -oo in t .  



X E C K  CIRCUYFZRZNCE (cm) 
(3ale .s  and Femal2s )  

Age (yrs) :i .lean s o d .  :in 5 th  5 3 t h  95tn Y d x  

2 . 0 - 3 . 5  0 6  2 3 . e  1 . 2  2 0 . 0  2 1 . 5  2 3 . 3  2 5 . 5  2 5 . 9  
3 . 5 - u . 5  7 8  2 4 . 3  1 . 4  2 1 . 3  2 1 . 8  2 4 . 2  2 6 . 3  2 7 . 2  
4 . 5 - 5 . 5  9 3  25.C 1 . 4  2 0 . 3  2 2 . 3  2 4 . 3  2 7 . 1  2 5 . 9  
5 . 5 - 6 . 5  8C 2 5 . 7  1 . 4  2 3 . 0  2 3 . 4  2 5 . 6  2 7 . 9  3 7 . 2  
6 . 5 - 7 . 5  e s  r 6 . i  1 . 5  2 2 . 7  2 3 . 8  2 6 . 3  2 7 . 9  3 2 . 5  
7 . 5 - d . 5  68 2 7 . 1  1 . 8  2 3 . 2  2 4 . 3  2 6 . 3  2 3 . 7  3 3 . 6  
E .5 -9 .5  9 1  2 7 . 7  1 . 7  2 3 . 7  2 5 . 4  2 7 . 5  3 9 . 4  3 2 . 6  

9 . 5 - 1 3 . 5  E5 2 7 . 9  1 . 9  2 3 . 3  2 4 . 7  2 7 . 8  3 1 . 4  3 3 . 9  
1 0 . 5 - 1 1 0 5  @ 3  2 8 . 3  1 . 8  2 5 . 1  2 5 . 9  2 9 . 2  30 .8  3 6 . 1  
1 1 . 5 - 1 2 . 5  97  2 9 . 4  1 . 7  2 5 . 9  2 6 . 9  L?.L 3 2 . 1  3 3 . 5  
1 2 0 5 - 1 3 . 5  1C8 3 0 . 0  1 . 7  2 6 . 6  2 7 . 7  2 3 . 7  3 3 . 1  3 q . 8  
1 3 . 5 - 1 4 . 5  90  3 1 . 3  2 . 1  2 6 . 5  2 8 . 1  3 1 . 2  3 4 8  3 5 . 6  
1 4 . 5 - 1 5 . 5  e l  3 1 . 8  2 . 0  2 5 . 2  2 8 . 5  3 1 . 7  3 5 . 4  3 6 . 3  
1 5 . 5 - 1 6 . 5  7 9  3 2 . 9  3 .0  2 7 . 7  2 8 . 6  3 2 . 5  3 3 . 5  4 ? . 1  
1 6 . 5 - 1 7 . 5  6 7  3 3 . 2  2 . 8  2 d . 4  2 9 . 6  3 2 . 4  3 7 . 7  u 3 . 9  
17 .5 -19 .C  6 3  3 4 . 5  3 . 3  28 .8  2 9 . 7  3 4 . 3  4 3 . 2  5 2 . 2  
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NECK C I R C U Y F E R E N C E  (cm) 
(Males) 

Ay2 (yrs) N Yea11 s . d .  i l i n  5 t h  511th 3 5 t h  Yax 
2 . : - 3 . 5  J L  2 4 . 2  1 . 1  2 1 . 4  2 1 . 9  2 4 . 3  2 5 , 7  2 5 . 3  
3 . 5 - 4 . 5  3 7  2 4 . 6  1 . 3  2 1 . 3  2 1 . 5  214.6 2 6 . 2  2 7 . 2  
4 . 5 - 5 . 5  5 8  2 5 . 3  1 . 3  2C.3 2 3 . 6  2 5 . 3  2 7 . 1  2 3 . 9  
5 . 5 - 6 . 5  3 9  25.H 1 . 3  2 3 . 3  2 3 , 4  2 5 . 9  2 8 . 7  2 9 . 2  
F . 5 - 7 . 5  4 @  2 6 . 2  1 . 4  2 2 . 7  2 3 . 4  L6. 1  2 7 . 8  3'.6 
7 . 5 - 8 . 5  36  2 7 . 1  1 . 7  2 4 . 3  2 4 . 4  2 0 . 3  2 9 . 3  3 3 . 4  
d . 5 - 9 . 5  4 2  2 7 . 8  1 . 9  2 3 . 9  2 4 . 2  2 7 . 6  3 1 , 1  3 2 . 5  

9 . 5 - 1 0 . 5  UC 2 5 . 1  1 . 6  2 5 . 2  2 5 . 4  2 8 . 2  3 0 . 9  3 1 . 5  
1 - 1 1  4C 28.  1 1 . 2  2 5 . 3  26 .0  2 . 1  1  3 0 . 3  
1 - 1 2 . 5  5 5  2 . 5  1 . 6  2 b . 9  2 7 . 1  2 3 . 4  3 1  3 2 . 0  
1 2 . 5 - 1 3 . 5  58  3 Q . 3  1 .8  2 6 . 5  2 7 . 6  3 3 3 . 3  3 3 . 8  
1 3 . 5 - 1 4 . 5  4 0  3 . 2  1 . 9  2 6 . 5  2 9 . 1  3 2 . 3  35.1 3 5 . 5  
1 5 - 1 5 . 5  4 2  3 2 . 6  1 . 9  2 9 . 4  2 9 , 4  3 2 , 3  3 5 . 7  3 6 . 3  
1 5 . 5 - 1 6 , 5  3 @  3 5 . 2  2 . 7  2 7 . 7  3 3 . 7  3 4 .  3 39,G 4 ? . 1  
1 6 . 5 - 1 7 . 5  2 8  3 5 . 8  2.C 3 1 . 2  3 1 . 6  3 6 . :  3 3 . 1  4 1 - . 3  
1 7 . 5 - 1 9 . 2  2 e  3 6 , 6  2 . 5  3C.3 3 2 . 3  3 6 . 6  4 3 . 5  4 2 . 2  

N E C K  CIRCUMFERENCE 
(Females) 

iige ( y r u )  ti !lea11 s a d .  Y i r i  

2 , : -3 .5  24 2 3 . 4  1 . 1  2 3 . 0  
3 . 5 - 4 . 5  4 1  2 4 . 6  1 . 3  2 1 . 6  
4 . 5 - 5 . 5  3 5  2 4 . 5  1 . 4  22,O 
5 . 5 - 6 . 5  4 1  2 5 . 7  1 . 5  2 3 . 0  
6 . 5 - 7 . 5  4 4  2 6 . 3  1 . 7  23 .0  
7 . 5 - d . 5  3 2  27.0  1 . 9  2 3 . 2  
9 . 5 - 5 . 5  L 9  2 7 . 3  1 . 6  2 3 . 7  

3,;-13.5 4 5  2 7 . 0  2 . 1  ~ 3 . a  
1 - 1 1  4 3  5 2 . 2  2 5 . 1  
1 1 . 5 - 1 2 . 5  4.2 L9.J  1 . 8  2 5 . 9  
1 2 . 5 - 1 3 . '  5 G  2 9 . 7  1 . 6  2 7 . 4  
1 - 1 .  4 1  3C.2 1 . 8  2 7 . 3  
1 4 . 5 - 1 5 . 2  J 9  3 ? . 8  1 . 4  2 8 . 2  
1 5 . 5 - 1 6 . 5  e l  3 C . ?  1 . 5  2 7 . 7  
l o . 5 - 1 7 . 5  3 9  31 .4  1 . 6  2 8 . 4  
1 7 . 5 - 1 9 , j  2 5  3 1 . 4  1.7 2 8 . 8  



LATERAL NECK BREADTH 

Subject stands e rec t  with head oriented in the Frankfort Plane. With 
the paddle blades of an automated s l id ing ca l ipe r ,  measure the breadth 
a t  the midpoint of the neck perpendicular t o  the long axis of the neck 
a t  a fixed pressure value. 
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L A m w n  L ~ n . A L  N E C K  B R Z A D T H  ( C D )  

(Males a n d  Famales) 

Age (y r s )  N l lean s o d .  
- 3 5  6 6  7 . 1  C.6 
3 . 5 - 4 . 5  7 6  7 . 5  0 .5  
4 . 5 - 5 . 5  9 1  7 . 7  0 . 6  
5 . 5 - 6 . 5  7 9  7 . 3  C.7 
6 . 5 - 7 . 5  E6 7 . 9  0 ,7  
7 . 5 - 8 . 5  0 8  3 6 . 6  
5 . 5 - 9 . 5  9 1  8 . 3  0 . 7  

9 . 5 - 1 ~ . 5  8 4  a . 4  s . 7  
1 2 . 5 - 1 1 . 5  @ 5  8 . 7  0 . 8  
1 1 . 5 - 1 2 . 5  5 7  d . a  C.B 
1 2 . 5 - 1 3 . 5  1C4 9 . 1  0 . 8  
1 3 . 5 - 1 4 . 5  E 8  ?.4 0 . 9  
1 4 . 5 - 1 5 . 5  k O  9 . 4  0 ,8  
1 5 . 5 - 1 6 . 5  77  9 . 7  1,2 
1 6 . 5 - 1 7 . 5  €7 3 . 9  1 . 1  
1 7 . 5 - 1 9 . ?  6 2  1 1 . 2  
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L A T E P A L  NECK B R F A C T H  (cm) 
(Males) 

Age (yrs) N Yedn s o d .  
2 . 0 - 3 . 5  32  7 . 3  0 . 6  
3 . 5 - 4 - 5  36 7 . 7  0 - 6  
4 . 5 - 5 . 5  5 7  7 . 9  0 . 6  
5 - 5 - 6 . 5  33  d . :  0 . 7  
6 . 5 - 7 . 5  4 1  0 0 . 6  
7 - 5 - 8 . 5  36 9 . 4  C . €  
8 . 5 - 3 . 5  4 2  e . 4  0 . 7  

Q . 5 - 1 C . 5  3 9  8 . 7  0 . 8  
1 3 - 1 1  4 1  6 . 7  O a t :  

1 1 . 5 - 1 2 . 5  5 5  d . 9  0 . 7  
1 2 . 5 - 1 3 . 5  5 7  3 . 2  0 . 9  
1 3 - 1 4  5 L 7  9 . 6  1.C 
1 4 . 5 - 1 5 . 5  4 1  9 . d  C . E  
1 5 . 5 - 1 6 . 5  3 7  1 1.C 
1 5 . 5 - 1 7 . 5  2 e  1 C.9 
1 7 . 5 - 1 V . P  38  1C.9 1 . 1  

LkTEEAL NECK B B E F C T H  (cm) 
(Females) 

4 (yrs) N Yeail s . d .  
2 , s - 3 * 5  3 4  7 . C  c . 5  
3 . 5 - 4 . 5  4 0  7 . 4  7.5 
4.3-5.: 34 7 . 3  C.5 
5 . 5 - 6 . 5  4 P  7 C . 6  
6 . 5 - 7 . 5  4 5  7 . 6  C . 8  
7 . 5 - 8 . 5  32 8 . 1  0 . 7  
8.5-9.5 4 4  3 . 3  9 . 7  

1 4 5  3 . 2  C . 6  
1 .  . 5 - 1 1 . 5  4 4  0 . 5  C.9  
1 1 . 5 - 1 1 . 5  b 2  8 . 7  P . 9  
1 2 . 3 - 1 3 , 5  4 7  9 . 0  C.6 
1 3 . 5 - 1 4 , 5  4 1  9 . 1  0 . 8  
1 4 , s - 1 5 . ;  3 9  9.C C . 6  
15.5-16.5 G C  d , 9  9 . 7  
I b m j - 1 7 . j  2 9  9 - 3  G.7 
1 7 . 5 - 1 9 . i  1 4  9 - 2  C.7 





SHOULDER, ARM, AND HAND MEASUREMENTS 



C L A V I  CALE-ACROMION LENGTH 

Sub jec t  s tands e r e c t ,  arms hanging a t  s ides .  W i th  t h e  p o i n t e d  b lades 
o f  an automated anthropometer,  measure t h e  d i s t a n c e  between r i g h t  
c l a v i c a l e  and r i g h t  acromion. 



8.004 
2 

4 

U 6 8 
r I 

10 12 1U 16 18 
AGE (YERRSI 

CLAVICBLE-ACZOHION L E Y G T H  (ca)  
( M a l e s  a n d  Females) 

y e  (yrs) N Xean s.d. !in 5 t h  52th 75th !ax 
2 . 1 : - 3 . 5  6 7  1 .  3 . 9  a . 3  9 . 2  1 3 . 7  12 .3  1 2 . 5  
3 . 5 - 4 . 5  77 11 .2  9 .9  9 .1  9 . d  11 .1  6  1 3 . 3  
4 .5 -5 .5  76 12.0  o . e  3 . 9  1 0 . 6  2 .  1 3 . 2  1 3 . 5  
5 .5-6 .5  7b 1 2 . 6  Q . 8  1 . 5  1 1 . 2  1 2 . u  1 4 . 3  1 5 . 2  
0 . 5 - 7 . 5  7 6  13 .2  1 . 0  1C.3 1 1 . 2  1 3 . 1  1 . 7  1 5 . 5  
7 . 5 - 3 . 5  6 4  13 .7  l.C 12 .0  12 .2  1 3 . 5  1 5 . Q  1 5 . 9  
e.5-9.5 El 4 4  1 . 0  1 2 . 4  1 2 . 8  1 4 . 3  1 5 . 3  1 7 . 3  

9.5-1 '3.5 7 5  1 4 . 9  1.C 1 2 . 3  1 3 . 2  1 4 . 7  1 5 . 5  1 7 . 3  
1 3 . 5 - 1 1 . 5  9 6  1 5 . 5  1 . 2  1 2 . 3  1 3 . 3  1 5 . 2  1 7 . 5  1 3 . 2  
1 1 . 5 - 1 2 . 5  96 1 5 . 8  1 . 2  13 .6  1 3 . 9  1 5 . 8  17 .7  1 8 . 7  
1 2 . 5 - 1 3 . 5  10G 1 6 . 5  1 . 3  1 3 . 5  1 4 . 2  1 6 . 4  1 2 3 . 2  
1 3 . 5 - 1 4 . 5  82  1 7 .  1 1.3 1 4 . 2  1 5 . 1  1 5  1 3 . 1  LC.7 
1 4 . 5 - 1 5 . 5  € 6  1 7 . 7  1 . 2  1 5 . 4  1 5 , 6  1 7 . 5  19 .6  2 3 . 3  
15 .5 -16 .5  6 3  1 8 . 2  1 . 5  14 .9  16 .1  1 8 . 2  2 0 . 3  2 2 . 3  
1 6 - 1 7  7 4  1  1 . 3  1U.O 1 6 , 1  1 3 . 3  2 0 . 5  2 1 . 6  
1 7 . 5 - 1 9 . 0  4 6  1 9 . 9  1 . 5  1 5 . 3  1 6 . 4  18.7 21 .5  2 2 . 6  
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SHOULDER BREADTH 

Subject stands erect,  upper arms a t  sides, and elbows flexed 90°. 
With the paddle blades of an automated anthropometer, measure the 
horizontal breadth across the shoulders a t  a fixed pressure value. 
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S H O U L C E S  S L E A D T H  (cm) 
( M a l e s  a n d  Females) 

199 (yrs) :i 
2 . 3 - 3 . 5  211  
3 . 5 - 4 . 5  2 2 8  
4 . 5 - 5 . 5  2 b 2  
5 .5 -6 .5  2 1 6  
5 . 5 - 7 . 5  225 
7 . 5 - 8 . 5  1 9 2  
0 . 5 - 9 . 5  2 5 1  

5 - 1 5  253  
1 c . 5 - 1 1 . 5  2 k 2  
1 1 . 5 - 1 2 . 5  2 f 7  
12 .5 -13 .5  3 1 2  
1 3 . 5 - 1 4 . 5  27G 
1 4 . 5 - 1 5 . 5  2 6 2  
1 5 . 5 - 1 6 . 5  1 5 E  
1 b . 5 - 1 7 . 5  2 2 1  
17 .5 -19 .2  1 5 4  
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S[iC3LDFF B R E A D T H  (cm) 
(Males) 

SI1CUZDZ.F 3 D K A D ' : l i  (cm) 
(Females) 

I s. d l  P i n  5 t h  
2 4 . 1  1 . 5  19 .3  2 1 .  3 
5 1 . 5  2 1 . 6  2 2 . 7  
26.G 1.4  22 .7  2 4 . 4  
27.8 1.6 2U.5 2 5 . 3  
2 9 . 4  2 . 3  2 3 . 5  2 6 . 3  
3 . 6  2 . 2  2 6 . 3  2 7 . 6  
2 .  2 . 3  2 7 . 1  i H . 5  
3 . 9  i.7 2 7 . 9  2 8 . b  
j u . 5  3 . 3  1 7 . 4  3C.4  
3 5 . j  2.9  2 3 . b  33.9  
3  3 2 .3  3C.5 3 3 . 1  
38.C 2 . 6  3 3 . 3  34.C 
2 2 . 3  7 3 5 . 2  
3 9 . 6  2 . 3  3 4 . 7  3 5 . 4  
4C .a;  2.5 3 4 . 3  3 6 . 1  
3 2 . C  36.1 3 6 .  8 



B I A C R O M I A L  BREADTH 

Sub jec t  stands e r e c t ,  arms hanging a t  s ides .  With t h e  p o i n t e d  
b lades o f  an automated anthropometer, measure t h e  h o r i z o n t a l  
d i s tance  between t h e  most l a t e r a l  edges o f  t h e  r i g h t  and l e f t  
acromion landmarks. 



E I A C E C M I B L  B R E A C T H  (cm) 
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E I A C E C M I A L  B F E k C T l l  (cm) 
(Yales) 

..I d X 
2 3 . 3  
25.8  
L o .  4 
2 9 . 3  
2 ! .  9 
3 ? . 5  
3 2 . 1  
3 3 . b  
3 5 . 8  
3 5 . 5  
4 2 . 2  
4Cl. 4 
4;. 7 
4 3 * 3  
4 2 . 0  
4 3 . 3  

B I A C F C F I A L  B H E A C T H  (cm) 
(Females) 

Aye (yrs) h ',lean s . d .  ?!in 5 t h  5 p t 1 ~  9 5 C n  !dx 
2 . C - 3 . 5  30 1 1 . 2  1 9 . 2  1 9 . 5  2 1 . 5  2 3 . 9  2 4 . 5  
3 . 5 - 4 . 5  3 5  ~ 3 . 1  1 . 4  20.C 20.2 L3.C 2 5 . 3  2 5 . 5  
4 .5-5 .5  4 1  2 4 . 4  1 . 1  2 1 . 3  2 2 . 2  2 4 . 3  2 5 . 9  2u .4  
5 . 5 - 6 . 5  33 2 5 . 6  1 . 1  2 1 . 9  23.C 2 5 . b  2 7 . 2  2 7 , s  
6 . 5 - 7 . 5  4 2  27 .1  1 . 5  2 3 . 5  2 4 . 4  2 6 . d  2 3 . 5  3 7 . 3  
7 . 5 - 8 . 3  3 2  2 7 . 5  1 . 3  2 4 . 5  2 4 . 8  i 7 . 3  2 3 . 6  j q . 9  
U , 5 - 9 . 5  48 9 . 1  1 . 7  25 .5  2 6 . 4  2  3 1 . 9  3 3 . 6  

0.5-1':1.5 3 F  3 2 . 3  1 .7  27 .8  2 7 . 9  j?. 1 3 3 . 5  3 5 . 1  
1 C . 5 - 1 7 . 5  4 8  3 1 . 7  2,1 2 7 . 2  23.7 1  3 5 . 4  3 6 . 2  
1 l o 5 - 1 L . 5  4 3  3 2 . 3  1 .9  2 e . 4  2 d . 8  3 2 . 3  3 4 . 7  35 .7  
1 - 1 3  S C  3 3 . 0  1 . 9  29.4  3 Q . O  3 3 . 5  3 6 . 2  3 4 . 1  
1 3 . 5 - 1 4 . 5  3 1  3 4 . 3  2 . 2  3C.3  3  3 3 . 7  3 d . 1  3 4 . 1  
1 a . l - 1 5 . 5  4~ 3 5 . 3  1 . 7  3 1 . 2  3L.1 3 5 . 2  3 7 . 7  b n . 5  
1 5 . ~ 5 - 1 6 ,  5 3 2  3 5 . 5  1.9 3i.? 3 2 . 2  3 5 . 5  38 , '  3 4 . 5  
l b . 5 - 1 7 . 3  2 6  3 5 . 5  1 . 5  3 2 . 4  3 2 . 8  3 5 . 3  3 .  3 1 . 6  
17.5-13. : )  ~3 35.3  1 . 2  34 .0  3 4 . 1  35 .4  3 7 . 7  33 .5  



SHOULDER-ELBOW LENGTH 

Subject  stands e r e c t ,  upper arms hanging a t  s ides  and elbows f l e x e d  
90°. With t h e  paddle b lades o f  an automated anthropometer, measure 
t h e  d is tance  from t h e  s u p e r i o r  su r face  o f  t h e  r i g h t  shoulder  t o  t h e  
i n f e r i o r  su r face  o f  t h e  forearm j u s t  below t h e  elbow p a r a l l e l  t o  
t h e  l o n g  a x i s  o f  t h e  upper arm. 
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S H O U L D E 3 - E L B C k  L E X G T H  (cm) 
( : t a l e s  an?  Females) 
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S t f G U L D E 9 - E L B C W  L E K S T I 1  (cm) 
(Ma les )  

sHC.'!Ld:l - x E C G ;  LEEtGTl1  (cm) 
(Females )  

9 5 t h  '".x 
L 9 . 2  2 2 . 2  
2 2 . 3  2 3 .  1 
2 3 . ;  2 5 . 1  
2 4 . 3  L o .  3 
2 6 . 7  2 3 . 4  
L Y . ! ;  3;.5 
2 9 . 4  31.: 
3 1 . 4  3 3 . 3  
3 2 . 4  3 5 . 7  
3 3 . d  3 6 . 7  
3 5 , l  3 7 . 4  
3 5 . 7  j 7 .  3 
3 0 . 4  I j . 6  
3 6 . 9  3 3 . 1  
3 6 . 2  3 ' . 6  
3 0 . 3  3 7 .  lj 



ACROMION-RADIALE LENGTH 

Sub jec t  s tands e r e c t ,  arms hang ing a t  s ides .  W i th  t h e  p o i n t e d  b lades 
o f  an automated anthropometer,  measure t h e  d i s t a n c e  para1 1 e l  t o  t h e  
l o n g  a x i s  o f  t h e  r i g h t  upper arm f rom acromion t o  r a d i a l e .  



10.004 I 
2 U 6 8 10 12 1Y 16 18 

AGE (YERRSI 

X C 3 C l M I C N - R A C I A L E  L E N G 2 H  (cm) 
( Y a l e s  and  Females) 
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AGE (YEARS1 



A C i i O Y I L ' N - R A C I A L E  TI2NGTH (cm) 
(Yales) 

A C 9 O M I O 3 - R A C I A L E  L E N G T H  (cm) 
(Females) 



UPPER ARM CIRCUMFERENCE 

Subject  stands e r e c t ,  arms hanging a t  s ides.  With an automated 
tape device, measure t h e  c i rcumference o f  t h e  r i g h t  arm perpen- 
d i c u l a r  t o  t h e  l o n g  a x i s  o f  t h e  l i m b  midway between t h e  shoulder  
and e l  bow. 



l0.00.l I 5 1 I 
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U 6 8 10 12 14 16 18 
AGE VURSI 

TJPPZa AE!! C I R C U Y C E R Z Y C Z  (cin) 
(?Idles  and F ~ r n a l z s )  



10.00 J t 
2 U 6 8 10 12 1'4 16 18 

AGE [YERRS) 



rJ:,P;? A l ; ?  CIRC!I!IFFEE:iCE (cm) 
(Ma les )  

Age (y ra )  El ? s.d. i 5 t h  56th 7 5 t h  >!ax 
i . C - 3 . 5  1 1 4  1 .  5 1 . 2  1 3 . 2  1 3 . 9  5 . 3  1 5 . 1  2 ; . 2  
3 . 5 - 4 . 5  I l d  1 5 . 1  1 . 3  1 3 . 4  14.L 1 6 . 2  1 8 . r t  1 j . t )  
4 . 5 - 5 . 5  1 4 3  1 .  1 . 3  1 3 . 5  1 4 . 6  1 1 9 . 7  2 ' . 8  
5 . 5 - 6 . 5  1C8 1 7 . 2  1 . 5  1 4 . 4  1  1 h . J  1  2 3 . 2  
6 . 5 - 7 . 5  1C4 1 .  2.C 1 5 . 2  1 5 . 7  1  2 1 . 7  2 1 . 3  
7 . 5 - 5 . 5  4 5  1 8 . 3  2 . 3  1 4 . 3  1 5 . 5  1 9 . 5  i 2 7 . 1  
b . 7 - 3 . 5  1 1 4  1 9 . 5  2 . 2  1 6 . 2  1 6 . 5  1 2 . 2  2 3 . 1  2 J . 2  

9 . 5 - 1 " . 5  1 2 4  2 2.8 15 .8  1 6 . 7  1 '  2 5 . Q  ? ? e l  

1 ( . 5 - 1 7 . 5  1L1 2 1 . 4  2 . 7  1 7 . 2  1 7 . 8  2 i . 0  26.; 2 3 . 4  
1 1 . 5 - 1 2 . 5  1 5 4  2Z.C 2 . 7  17.4  1  L1.4  2 7 . 2  3 2 . 1  
1 2 - 1 3 .  1 5 4  2 3 . 1  2 .8  1 9 . 1  1 9 . 3  2 2 . 4  2 7 . J  3 3 .  2 
1 3 . 5 - 1 4 . 5  1 5 5  24.6  2 . 0  1 8 . 7  2 0 . 7  2U.L 2 3 . 3  3 1 . 2  
1 4 . 5 - 1 5 . 5  1 2 1  5  3 . 1  2 C . 3  2 5 . 8  2 5 . 6  33.Q 3 4 . 1  
1 5 . 5 - 1 6 . 5  1Cn 2 7 . 4  3 . 1  2 .  2 1 . 8  2 7 . 7  3 2 . 3  30.9  
1 6 . 5 - 1 7 . 5  1C4 Z d . 5  2 . 9  2 2 . 1  2 2 . 9  2q.L 3 3 . 3  3 J .  1 
1 7 . 5 - 1 9 . :  b 8  23 .5  2 . 5  2 1 . 7  L 4 . 8  2 1 . 4  3 3 . 7  3 2 . 6  

X g(? (yr s )  
2wr, - 3 . 5  
3 .  5 -u .  5 
3 . 5 - 5 . 5  
5.5-0.5 
6 . 5 - 7 . 5  
7 . 5 - 8 . 5  
a . 5 - 3 . 5  

3 .5 -1G.5  
1 : . 5 - 1 1 . 5  
1 1 . 5 - 1 2 .  5 
1 2 . 5 -  1 3 . 5  
1 j . j - 1 Q . 5  
1 k , ? - 1 5 . 5  
1 5 . 5 - 1 6 . 5  
1 6 . 5 - 1 7 . 5  
1 7 . j - 1 9 . (  

- e t I L  
1 5 . 7  
1 6 . "  
1 b . 7  
1 7 . 3  
1 7 .  '3 
1 8 . 5  
1 j . 5  
1" .  3 
2 1 . 6  
21  . ? 
7 7  - 
L L .  1 

23 .  J 

2 4 . 1  
L 4 0  1 
:?q. 4 
2 4 . 6  

3 5t. n 
1 7 . 4  
1 9 . 5  
1  J .  1 
1 3 . 5  
21 .d  
2 2 . 2  
2 3 . 7  
2 4  . 2 
2 5 . 5  
Lo. 3 
2 3 . 4  
2 7 .  ': 
2 Y r  5 
2 jj . 9 
2 3 . 3  
2 3 .  3 



UPPER ARM DEPTH 

Subject stands erect ,  arms hanging a t  sides with palms i n .  With the 
paddle bl ades of an automated sliding cal i per, measure the horizontal 
depth (anterior-posterior) of the r i  g h t  arm midway between the 
shoulder and el bow a t  a f i x e d  pressure value. 



AGE (YERRSI 

U P P E R  A R X  DEPTH (cm) 
(?!ales and Females) 

Age (yrs) N Yean s . d .  
2 . ? - 3 . 5  65 . 7 0 .6  
3.5-U.5 7 3  5.33 C.8 
4 . 5 - 5 . 5  S1 5 . C  0 . 0  
5 .5 -6 .5  78 5 . 3  C.8 
6 . 5 - 7 . 5  &7 5.9 0 . 8  
7 . 5 - 9 . 5  67 5 . 3  C.9 
E.5-9 ,s  91 6 . 1  1.C 

9 . 5 - 1 C e 5  84 6 . 4  1 . 1  
12 .5 -11 .5  e o  6 .3  1 . 1  
1 1 . 5 - 1 2 . 5  9 7  6 . 7  1.0 
1 2 . 5 - 1 3 . 5  1C7 7 1 , 2  
13 .5 -14 .5  6 9  7 . 4  1 .6  
1 4 . 5 - 1 5 . 5  8 1  7 . 5  1 . 1  
1 - 1 5  7 8  7 . 9  1 . 3  
1 6 . 5 - 1 7 . 5  6 6  3.0 1 . 2  
17 .5 -13 .0  6 3  8 . 6  1 . 5  
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U P P E P  AFH C E P T H  (CD) 
(Kales) 

Max 
9 . 2  
5 . 4  
6 . 3  
7 .1  
7 . 5  
7 .  '1 
3 . 2  
3 . 3  
3 . 2  
3 . 6  
'3 . 7 
7 . H  

1 S . 0  
1 1 . 6  
1 P . b  
1 1 . 3  

U P P E F  A R M  DEPTH (cm) 
(Females) 

A q i ?  (yrs) N Fear, s o d .  
2 . S - 3 . 5  34 4 .5  c). 6 
3 . 5 - 2 . 5  38 4 . 9  C.7 
4 .5 -5 .5  34 5 . J  C.6  
5 . 5 - 6 . 5  39  5.4 C.8 
6 . 5 - 7 . 5  4 6  5 . 4  C.9 
7 . 5 - 3 . 5  3 2  6 . 1  1.C 
3 . 5 - 9 . 5  4 9  6.i 1 . 3  

7 . 5 - 1 9 . 5  4 5  6 . 4  1 . 2  
1 3 . 5 - 1 1 . 5  45 b . 6  1 . 3  
1 1 . 5 - 1 2 . 5  Q 2  6 . 7  1 . 1  
1 2 . 5 - 1 j . 5  4 9  7 . 3  1 .3  
1 3 . 5 - 1 4 . 5  4 1  7 . 1  r i .9 
1 4 ,  i - 1 5 . 5  3 s  7  1.C 
1 5 . 5 - 1 6 . 5  4 1  7 . '  C.9 
1 6 . 5 - 1 7 , 5  3 e  7.4 1 . 1  
1 7 . 5 - 1 3 . ~  2 5  7 . 5  1.2 

f l i n  5 t h  5 P t n  9 5 t h  :ax 
3.2 3.5 4 . 5  4 .6  6 . 3  
3 . 5  3 .7  u.9 6 ."  6 s 
3 . 7  4.G 5.1: 4 . 3  6 . 3  
U.6 4.C 5 . 4  6 . 5  3 . 3  
3 . 7  4 . 2  5 . 3  7 . 3  7 . 7  
4 .7  4 .7  6 . 1  7 . 5  9 .5  
4 . 3  4.4 6 . 1  8 .  3 . 5  
4 . 2  4.4  6 . a  8.' 9 . 3  
4 .4  4 . 9  0 . 4  3 . 4  1:1.5 
4 . 5  4 .7  7 3 . 6  2 . 2  
4 .8  4 . 9  b . ?  9 . 2  1 1 . 2  
5 . 5  5 .6  6 .  6 9." 
5.6  5 . 7  7 . 3  8.9 3 . 7  
4 . 8  5 . 9  7 . 1  d . 7  q . 3  

5 . D  5 . 7  7 .7  3 . 7  l J . ?  
4 . 3  5.L 7 . 4  3 .7  1 > . 7  



ELBaW-HAND LENGTH (LOWER ARM LENGTH) 

S u b j e c t  s tands e r e c t ,  upper arms hanging a t  s i d e s  and e l  bows f l e x e d  
90" w i t h  hands and f i n g e r s  extended. Wi th  t h e  padd le  b lades  o f  an 
automated anthropometer,  measure t h e  d i s t a n c e  f r o m  t h e  p o s t e r i o r  
s u r f a c e  of t h e  r i g h t  upper arm j u s t  above t h e  elbow t o  t h e  t i p  o f  
t h e  m i d d l e  f i n g e r  p a r a l l e l  t o  t h e  l o n g  a x i s  o f  t h e  forearm. 



AGE (YEARS1 

E L E O W - H A N D  L E M G T H  (Cm) 
(Yales  and  Females) 
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F ; L b O h - H A N D  LENGTH (cm) 
( B a l e s )  

;:js (yrs) K 
2 - 3 5  114 
3 . 5 - 4 . 5  1 l P  
4 .5 -5 .5  1G3 
5 . 5 - 5 . 5  l i q  
b . 5 - 7 . 5  1LS 
7 . 5 - a . 5  ?R, 
9 . 5 - 8 . 7  114 

9 .3-1C.S  1L4 
1  : . 5 - 1 1 . 5  145 
1 1 . 5 - 1 2 . 5  154  
1 2 . 5 - 1 3 . 5  1 5 2  
1 3 . 5 - 1 4 . 5 I 5 4  
1 4 . 5 - 1 5 . 5  13: 
1 5 . 5 - 7 6 . 5  l i C  
1 6 . 3 - 1 7 . 5  1C4 
1 7 . 3 -  19.f '  k F  

Mean 
L 4 . E  
2 6 . 6  
~ 8 . 7  
3i7.b 
3 2 .  L 
3 3 . 8  
35 .6  
30. d 
3)!. 2 
4 2 .  t3 
4 1 . 7  
4 4 . 2  
4 5 . 5  
4 7 . 3  
4 7 . 7  
u g ,  3 

5 t h  S 5 t n  ) 5 t t  Yax 
2 1 . 7  2 4 . 9  2 7 . 7  lY.4 
24.4  2 .  9 3 1 . 1  
26 .4  2 3 . 7  31 ."  3 2 . 7  
2 7 . 7  3 .  33.h  3 0 .  5 
2 8 . 9  1  35 .3  3it.3 
3 1 . 4  3 3 . 5  3 5 . 3  3 3 . 2  
3 2 . 9  3 5 . ~  3 9 . 2  1 :. 7 
3 3 . 1  3 6 .  7 4 . 5  4 2 . 1  
3 4 . 9  3H.1 4 1 . J  4 3 . +  

3 6 . 6  3 9 . b  4 4 . '  9 7 . 3  
37.5  41 .  3 4 5 . 4  J 3 . 3  
3 9 . 6  4 3 . '  4 4 . 5  5 1 . 7  
4C.5 45 .5  1  5 i . 7  
4 3 . 4  4 7 . 2  5 ? . 7  q 2 . 7  
44 .4  4 7 . Q  5 J . 3  5 3 . 1  

7 44.4  4 7 . ' <  5 2 . 7  ~ 3 . -  

ELI!G W - H A N D  L E N G T i l  (cn~) 
(Females) 



R A D I A L E - S T Y  L I O N  LENGTH 

Subject stands erect,  arms hanging a t  sides with palms forward. 
With the pointed blades of an automated anthropometer, measure 
the distance from radiale to stylion, parallel to  the l o n g  axis 
of the right forearm. 



R A D I A L E - S T Y L I O N  L E N G T H  (cm) 
(nalos a n d  Females) 
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R A D l A L E - S T Y L I C N  LENGTH (cm) 
(Males) 

Age (yrs )  N Mean s o d .  E i n  5 t h  5 C t n  95th 3dx 
2.3-3.5 37 13.7 1.2 11.6 11.9 13.d 15.0 1o.C 
3 . 4 .  k4 14.5 1.1 12.3 12.4 14.4 16.3 16.8 
4 . 5 - 5 . 5  35 15.7 7 . 3  12.6 13.4 15.5 17.6 19.0 
5.5-6.5 43 1 1. 1 15.0 1 5  17.2 13.2 1Q.3 
6.5-7.5 34 13.4 1.5 14.9 15.7 18.1 2?.5 2 L . 2  
7.5-3.5 32 19.4 1.3 16.5 16.5 19.2 21.3 .L1.9 
8.5-Q.5 33 4 C . G  1.5 17.5 17.5 19.7 22.9 23.5 

- 1 .  37 2 2 . 7  1.1 19.2 19.2 2C.7 2 2 . 5  22,d 
1C.5-11.5 4 9  21.4 1.3 15.1 13.4 21.3 23.3 2 4 . 2  
11.5-12.5 9 212.3 1.7 19.5 LC.6 22.4 25.7 27.5 
12.5-13.5 5C 23.5 1.9 19.8 20.5 23.4 26.3 2 3 . 8  
13.5-14.3 51 2 S . d  2.1 21.4 21.8 L J . 4  27.7 32.1 
1 4 . 5 - 1 3 . 5  39 25.3 1.6 22.2 22.4 25.d 27.3 27.9 
15.5-16.5 31 2 0 . 4  1.5 2 2 . 3  23.3 26.2 23.2 3;.6 
15.5-17.5 3 @  26.7 1.2 24.3 24.6 26.3 2 .  2 9 . f  
1 7 . 5 - 1 3 . 5  23 27.2 1.8 2 3 . 2  23.3 27.3 23.7 2 9 . 8  

P A D I A L E - S T Y L I C N  L F N G T H  (cn) 
(Ferrales) 



FOREARM C IRCUMFERENCE 

S u b j e c t  s tands e r e c t ,  arms hanging a t  s ides .  W i th  an automated 
tape  dev i ce ,  measure t h e  maximum c i r cumfe rence  o f  t h e  r i g h t  f o r e -  
arm p e r p e n d i c u l a r  t o  t h e  l o n g  a x i s  o f  t h e  l imb .  



+ HALES 
z FDYllES 

12.504 , , 
2 U 6 8 10 12 lY 16 18 

AGE CIEflRSl 

F O i 7 E A i i E  C I E C U l F E 3 Z S C Z  (cm) 
( Y a l ~ s  and Femalgs) 

Age (yrs) N Yean s.d. ? l n  5 t h  5 C t n  3 5 t h  4 a x  
2.:-3.5 2 1 2  1 5 . 7  l . C  1 3 . 1  1 3 . 9  1 5 . 7  1 7 . 4  1 8 . a  
3 . 5 - 4 . 5  2 2 7  1  l .C 1 3 . 2  1 4 . 3  1 5 . 3  1 7 . 7  1 3 . 1  
4 . 5 - 5 - 5  2 6 3  1 6 . 0  1 . 1  1 4 .  1 5 .  1 0 . 4  1 3 . 5  2 2 . 1  
5 . 5 - 6 . 5  219  1 7 . 0  1 . 2  1 4 . 2  1 5 . 1  1  1 3 . 1  X . 3  
6 . 5 - 7 . 5  2 2 5  1 7 . 7  1 . 4  1 3 . 3  1 5 . 8  1 7 . 6  20.42 2 4 . 7  
7 . 5 - 8 . 5  1 8 9  . 1 8 . 5  1 . 5  1 5 . 1  1 6 . 1  1 8 . 2  2 1 . 3  2 4 . 5  
E .5 -9 .5  25C 1 3 . 1  1 . 6  1  1 6 . 7  1 3 . 3  2 1 . 5  2 7 . 2  

9 5 - 1 5  2 5 3  1 9 . 6  1 . 7  1 0 . 2  1 7 . 4  1 2 . 4  2 2 . 7  2 2 . 5  
1 C . 5 - 1 1 . 5  1  2 0 . 5  1 . 9  1 6 . 1  1 7 . 9  23.C 2 4 . 1  2 3 . 0  
1 1 . 5 - 1 2 . 5  2t?6 21.C 1 . 8  1 6 . e  1 8 . 4  2 0 . 3  2 4 . 4  2 7 . C  
1 2 . 5 - 1 3 - 5  3 1 3  2 1 . 9  1 . 8  1 7 . 7  1 9 . 3  2 1 . 7  2 4 . 9  3 2 . 1  
1 3 . 5 - 1 4 . 5  2 7 1  2 2 . 9  2.2 1 7 . 8  1 9 . 6  2 2 . 3  2 6 . 4  2 4 . 2  
1 4 . 3 - 1 5 . 5  2 k 4  2 3 . 7  2 . 1  1 8 . 9  2 0 . 5  2 3 . 4  2 7 . 3  3 3 . 3  
1 5 . 5 - 1 6 . 5  i ~ a  2 .  2 . 5  2 0 . 1  2 0 . 9  2 4 . 1  2 3 . 7  3 1 . 6  
1 6 . 5 - 1 7 . 5  22C 2 4 . 8  2 . 5  1 9 . 7  2  2 4 . 0  2 8 . 9  3 2 . 3  
1 7 - 1 3  1 5 5  2 5 . 7  2 . 9  1 9 . 6  2 1 . 2  2 6 . 2  2 9 . d  d 1 . 7  



FOREARH CIRCUMFERENCE (CMI FOREARM CIRCUMFERENCE (CM) 



F O R E A R M  C I R C U f l F E R E N C 2 .  (cm) 
(Hales) 

Aye (yrs) N Mean sod. Min 5th 50th 9 5 t h  Max 
2.0-3.5  1 1 4  15.8 1.1 13.5 14.2 1 5 . 7  17 .7  1 8 . 9  
3 .5-Q.5 1 1 6  16.1 1.1 13.4 14.2 1 17.6 18.7  
4.5-5.5 1 4 3  16.6 1.1 14.5 15.1 16.5 18.5 20.2 
5.5-6.5 1CB 17.2 1.2 14.9 15.2 17.0 19.7 23.8 
6.5-7.5 1C4 1 7 . 9  1 .3  15.3  16.1 17 .8  19.7 23 .9  
7 .5-8 .5  9 5  1 1.6 15.7 1 6  18.4  21.3  23.6 
8 .5-9 .5  1 1 3  19.2 1.5 16.2 16 .9  19 .1  22.2 2 4 . 7  

9.5-13.5 1 2 4  19.8  1.7 16.7 17.5 19.4 23.2 24.5  
1C.5-11.5  1 4 1  2 0 . 7  1.7 16.9 18.2 20.4 23.7 25.9 
11.5-12.5 1 5 3  21.2  1.7 18.3 18.9 20.9 24.8 2 7 . 0  
12 .5 -13 .5  1 5 4  22.3  2 .C  18.3 19.5 22 .1  25.5 32 .1  
13 .5 -14 .5  155 23.7  1.8 1S.3 20.7 23.5 27.0 28.2 
14.5-15.5  1 3 1  24.7  2.1 20.4 21.0 2 4 . 5  28.3 30.3 
15 .5 -16 .5  1CO 26 .1  2.3 20.3  21.9 2 6 . 2  30.2 31.6 
16.5-17.5  1C4 26.7  1 .9  22 .1  23.0 26.6  29.4  32.3 
17 .5 -19 .0  8 8  27.7  1.8 21.6 23.6 2 7 . 9  33.5 31.7 

F O R S A R I  C I R C U M F E R E N C E  (cr) 
(Females) 

Mean 
15.5 
16.0 
16.5 
16.8 
17.6 
18.3 
19. G 
19.5 
20 e 3 
20.8 
21.6 
21.9 
2 2 . 8  
2 3 . 0  
2 3 . 1  
23.0 



FOREARM BREADTH 

S u b j e c t  stands e r e c t ,  arms hanging a t  s i d e s  w i t h  palms i n .  W i th  t h e  
padd le  b lades o f  an automated s l i d i n g  c a l i p e r ,  measure t h e  maximum 
b read th  of  t h e  r i g h t  forearm a t  t h e  l e v e l  o f  t h e  maximum c i r cumfe rence  
a t  a f i x e d  p ressu re  va lue.  



3.004 I 
2 U 6 8 10 12 1'4 16 18 

AGE [YEFIRS) 

FCSEARM B R E A D T H  (cm) 
( ? a l e s  a n d  Females) 

Age (yrs) N Yean s o d .  
2 . 3 - 3 . 5  66  4 . 7  0.Q 
3 . 5 - 4 . 5  7 2  4 . 8  8 . 5  
4 .5 -5 .5  91  5 .3  0 . 4  
5 . 5 - 6 . 5  7 9  5 . 3  0 . 6  
6 . 5 - 7 . 5  E7 5 . 5  6 . 6  
7 . 5 - 3 . 5  6 8  5.9 0 . 6  
8 . 5 - 9 . 5  91  6.G 0 . 6  

9 - 1 5  8 4  6 . 3  0 .8  
1 C . 5 - 1 1 . 5  8 6  6 . 2  0 . 7  
1 1 . 5 - 1 2 . 5  9 7  5 . 7  C.6 
1 2 . 5 - 1 3 . 5  i c e  7 . 0  0 . 7  
1 3 . 5 - 1 4 . 5  89  7 . 3  0 . 7  
1 u . 5 - 1 5 . 5  e l  7 . 5  0 . 7  
1 5 . 5 - 1 6 . 5  7 8  7 . 8  0.9 
1 5 . 5 - 1 7 . 5  6 7  7 . 8  C.8 
1 7 . 5 - 1 3 . 0  0 1  8 . 4  1 . 1  





F C R E A E M  B F E A C T H  (cm) 
(Kales) 

Age (yrs) 
L .;' -3  . 5 
3 . 5 - 4 .  r- 
4 . 5 - 4 . 5  
5 . 5 - 6 . 5  
b . 5 - 7 . 5  
7 . 5 - 8 . 5  
8 . 5 - 3 . 5  

3 . 5 - 1 3 . 5  
l C . 5 - 1 1 . 5  
1 1 . 5 - 1 2 . 5  
1 2 . 5 - 1 3 . 5  
1 3 . 5 - 1 4 . 5  
14 .5 -15 .5  
1 5 . 5 - 1 6 . 5  
1 6 . 5 - 1 7 . 5  
1 7 . 5 - 1 9 . i  

Age> (yrs) h 
2 . : - 3 . 5  3 5  
3 . 5 - 4 . 5  3 7  
4 . 5 - 5 . 5  3 4  
5 .5 -6 .5  4 f  
6 . 5 - 7 . 5  4 6  
7 . 5 - 8 . 5  32 
6 . 5 - 9 . 5  4'3 

' j . 5 - 1 ? . 5  4 5  
1 - 1 1  5 4 5  
1 1 . 5 - 1 2 . 5  4 2  
1 2 . 5 - 1 3 . 5  5 C  
1 3 . 7 - 1 4 . 5  4 1  
1 4 . 5 - 1 5 . 5  39  
1 5 - 1 0  4 1  
1 - 1 7  3 4  
1 7 . 5 - 1 9 . i  i 3  

F O R E A F M  B F E A C T H  (cm) 
(Females) 

Min 5 t h  5 C t h  
3.9  3.9 4 . 4  
3 . 5  3.8 4 . ~ 3  
4 .1  4 . 2  4 . 9  
4.1 4 .3  5 . 1  
4 . 5  4 . 6  5 . 4  
4 .8  4 . 8  5 . 3  
5.0  5 .1  5 . 9  
4 .  5 . 0  6 . ;  
5 . G  5.0 6 . 1  
5 . 8  5 . 8  6 . 6  
5 .7  6 .1  7 . 1  
6.2 6 . 2  7 . :  
5.9 5 .9  7 .4  
5 .9  6.2 7 . 3  
5.9 6 . 2  7 .4  
6 . 0  6 .0  7 . 5  



WRIST CIRCUMFERENCE 

Sub jec t  s tands e r e c t ,  arms hang ing a t  s ides .  Wi th  an automated 
tape  dev ice ,  measure t h e  minimum c i rcumference o f  t h e  r i g h t  w r i s t  
above t h e  d i s t a l  ( u l n a )  s t y l o i d  process.  



W 91s: C I R C ' J f l F Z 3 F , N C E  (CP) 

(Yales a n d  F e m a l s s )  

7.50- 

Age (yrs) 
2 . G - 3 . 5  
3 .5 -4 .5  
4 .5 -5 .5  
5 . 5 - 6 . 3  
6 .5 -7 .5  
7 . 5 - 8 . 5  
8 .5 -9 .5  

7 . 5 - 1 0 . 5  
1 3 , 5 - 1 1 . 5  
1 1 . 5 - 1 2 . 5  
1 2 . 5 - 1 3 . 5  
1 3 . 5 - 1 4 . 5  
1 4 . 5 - 1 5 . 5  
1 5 . 5 - 1 6 . 5  
1 6 . 5 - 1 7 . 5  
1 7 . 5 - 1 9 . 2  

X 

I I 4 

N Yean s . d .  M i n  5 t h  5 0 t h  9 5 t h  ?!ax 
66  1 1 . 3  C . @  9 . 4  9 . 9  1 1 . 2  12 .7  1 3 . 3  
7 7  1 1 . 5  C.9 9 . 2  1 3 , i  1 1 . 4  1 3  1 3 . 4  
9 3  1 1 . a  9 , s  1 0 . c  1 0 . 5  11 .6  13 .2  1 4 . 1  
e c  1 2 . 2  c . a  1 0 . 3  1 3 . 9  1 2 . 1  1 3 . 3  I J , ~  
b6 12 .4  1 . 0  10 .4  1 0 . 9  1 2 . 3  14 .2  1 9 . 7  
~a 1 2 . 8  1 . 0  1 1 . 0  1 1 , 3  1 2 . 7  14 .6  16 .3  
9 1  1 3 . 2  1 .1  1 ? , 8  1 1 . 5  13 .  1  1 4 , R  1 7 . 1  
E5 1 3 . 5  1 . 4  1C ,8  1 1 . 6  1 3 . 3  1 6 . 1  1 3 . 0  
@ 5  1 3 . 5  1 .2  11 .4  1 1 . 6  1 3 . 3  15 .6  1 6 . 3  
5 7  14 .2  1 . 2  1 2 . 1  1 2 . 5  1 4 . 1  1 6 . 1  1 7 . 0  

1C7 1 4 . 6  1 . 2  1 2 . 3  1 2 . 9  1 4 . 3  16 .7  1 7 . 5  
SIC 1 5 . 3  1 . 2  1 2 . 2  13 .6  1 5 . 1  1 7 . 1  1 7 . 8  
8C 1 5 . 4  1 . 1  1 2 . 5  1 3 . 5  1 5 . 2  1 7 . 0  1 7 . d  
7 9  16 .0  1 . 4  1 2 . 5  1 3 . 3  l b . 3  1 8 . 2  1 3 . 5  
67  15 .7  1 . 5  11 .8  13 .3  1 5 . 7  1 7 . 3  1 8 . 8  
€ 3  1 6 . 3  1 . 8  12 .1  13 .1  1 6 . 4  1 9 . 3  21.C 

2 U 6 8 10 12 1 l 16 18 
AGE (YERRSI 



I I I 
U 6 8 10 12 1U 16 18 

FIGE (YEARS) 

FEMALES 

7.50 r I 
1 I 

2 6 8 10 12 14 16 18 

AGE (YEARS) 



WQIS? C I R C U M F E R E N C E  
(Males) 

WFIS? C I R C U H F E F E N 2 3  
(Females) 

Aye ( y rs )  H Mean sod. ? i n  
2 . ~ - 3 . 5  35  11.2  " 9  9 , 4 
3 .5 -4 .5  4C 1 1 . 4  2 . 9  9.2 
Q.5-5.5 35  11 .7  C * 9  13 .9  
5 . 5 - 6 . 4  4 1  12.2  0 . 8  10.9 
6 .5 -7 .3  G 6  12.4  1. 1 13.4 
7 . 5 - 8 . 5  3 ;  13.C 1.C 1 1 . 3  
8 .5 -9 .5  4 9  13.3  1. 1 11.0 

3 .5-1C.5 4 5  13 .5  1 . 5  70.3 
11:.5-11.5 4 5  1 .  1.4 11.5  
1 1 . 4 - 1 2 . 5  4i 1 4 . 1  1.2 12.1  
12 .5 -13 .5  5 1 . 5  1.1 13.0 
1 3 . 5 - 1 4 . 5  G1 1 4 . 8  C.9 13.2 
1 4 . 4 - 1 5 . 5  38  1 5 . 1  1.0 12.5 
1 5 . 5 - 1 b . 5  4 1  1 5 . -  1.1 1 3 . 1  
1 6 . 5 - 1 7 . 5  3 9  15.C 1.2 11.8  
1 7 . 5 - 1 3 . 3  2 5  15.0  1 . 3  1 2 . 1  

l a x  
13.C 
13 .4  
14 ,  1 
1 4 . 1  
1 4 . 4  
1o . t  
1 7 . 1  
1 7 . 1  
1 5 . 7  
1 7 . 2  
1 7 . 5  
17 .3  
17.8  
19 .5  
13.8  
21 .3  

Xax 
12 .9  
1 3 . 0  
1 3 . 3  
1 4 . 3  
14 .7  
1 5 . 6  
1 5 . d  
13 .?  
l d * 3  
17.6 
17 .4  
17.13 
17 .2  
1 0 . 0  
1 7 . 7  
17.3  



WRIST BREADTH 

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



RGE (YEARS) 

5.00.. 

CI s s 
'4.50.. 

r + 
0 a g '4.00.. 
a 
k 
v, 
H 3.50- 
a x 

3 . 0 0 1 . ~  
I 

2.50.. 

WRIST B R E A D T H  (cm) 
(Yales and  Females) 

t 

t 
** 

t * I 
X * t * *  l 

I 1 * Y  * * *  t 
I X + + I *I* ****  * 

I * I *  * I *  w *  I W * * t W b * * + t  t 
t I I  W + t t m  9 + 4 + * # + * 1 W *  * I 1  * t  m * I W  I 0.DI w w + t t  t 

I * I  * I I I W  v*u * m a * Y  1 tub 
X I  v I x XI, XI-u am m u *  UP*) I v 

I I I I t w I * V N I  . Y X I  
I *I V I  *.B-Ym*+.ll 1 1 0 1 1  mwI I  I 

* I t I w I t  I * -*l(la* . 1. I * # 1 N  
I U * I +  *. tm-I) I ~ ~ X  I I I I  r m  n x x  

1 t t x m e  CINIVI+-*D-P* +x*u + I  I I I 
I l I P I ) X *  *uIUa*IO. I --am-X U I t I .  1. * I  X 1 X . I  I 

I* .* x O . * * L I * W I I W * ) V * I l . * ~ * H *  I I I I I , I*  + W Y I  ( + . W O * V  W..l++. Y l - l O t *  I 001 Y l  II 

I I  + * Y I ( Y I I 4 * R W . ( . I Y W W Q X X * I I  I I 
1 *w *.II)YYII**. I t )nu I I. * t 

16 Y I) - m  rrr r r *  I rr  N U  t +a + x 
+ I w 0 1 e . X  * l S  I* I u U I I  t * I 

* * *W 1 * ( X I  t. * I  t I t 1 1  
I a I  XUV Y ', I 1  * I  I I 

.*I * *  X I  rn I t I 

I I I I I 
I I 

I 
II 





WRIST E R E A D T L  (cm) 
(f lales)  

Agt? (yrs)  
Lo'.-3.5 
-3.5-4. 5 
4 . 5 - 5 . 5  
5 . 5 - 5 . 3  
6 .3 -7 .5  
7 . 5 - 8 . 5  
5 . 5 - 9 . 5  

2.3-13.5 
lT .5 -11 .7  
11.5-1.2.5 
1 2 . 5 - 1 3 . 5  
13 .5 -14 .5  
1 4 . 5 - 1 5 . 5  
1 5 . 5 - 1 6 . 5  
l u . 5 - 1 7 . 5  
17 .5 -19 .3  

J g e  (yrs) 
2 . q - 3 . 5  
3.5-4 .5  
4 . 5 - 5 . 5  
5 . 5 - b . 5  
( 5 , 5 - 7 . &  
7 *s) -bl .  ? 
8 .3 -9 . .5  

j . 5 -1P .5  
1 , : .5 -11 .5  
11 .5 -12 .5  
1 2 . 5 - 1 3 . 5  
1 3 . 5 - 1 4 . 5  
1 4 . 5 - 1 5 . 5  
15 .5-1C.5  
1 b . 5 - 1 7 . 5  
17 .5 -13 . " '  

N Mean s o d .  
3 1  3.3 0 . 3  
36 3 .3  C.3 
57 3 .  0.2 
39 3 .1  3 . 2  
a I 3 .1  '3.2 
36 3 . 3  0 . 3  
4 L 3 . 4  C.3 
ui) 3 0 . 3  
4 1 3.4 C.2 
2 4 3.6 C.4 
5 7 3.7 r.3 
u 8 U.1 0 . 4  
k 2 4.1 r3.3 
37 4 .3  0 . 5  
2 e 4.3 c . 4  
38 4 . 4  0 . 4  

9 5 t h  Yax 
3.5 3 .7  
3.4 3.6 
3.4 3 . 7  
3.4 3 . 6  
3.4 3 . 5  
3 .3  4 . 2  

3 .3  4 . 5  
4."*3 
3 . 7  3 . 9  
4.2  4.4 
4 .2  4 . 4  
4.7 5 . 1  
4 - 5  4 . 7  
5 .1 5 . 3  
4 . 9  5 . 3  
5 . 1  5 . 6  

% F I S T  E R E A D T P  (cn) 
( F e m a l e s )  



HAND LENGTH 

S u b j e c t  extends r i g h t  hand and f i n g e r s  w i t h  palm up. W i t h  t h e  p o i n t e d  
b lades o f  an automated s l i d i n g  c a l i p e r ,  measure t h e  d i s t a n c e  f rom t h e  
w r i s t  c rease t o  t h e  t i p  of  t h e  m i d d l e  f i n g e r  p a r a l l e l  t o  t h e  f i n g e r s .  



f l A 8 D  L Z N G T H  (cs )  
( E a l e s  a n d  Females) 

.4g" (yrs)  4 Yean sod. ?!in 5 t h  5 5 t h  9 5 t h  :?ax 
2.C-3 .5  2 1 2  1C.5 G.7 5 . 6  '3.3 1 ? . 5  1 1 . 7  1 2 . 6  
3 .5 -4 .5  2 2 7  1 1 . 4  C.7 9,4 1 0 . 2  1 1 , 3  1 2 . 5  1 3 . 9  
4 .5 -5 .5  26C 12.9  6 . 8  5 . 5  10.8  1 1 . 3  1 3 . 1  1 3 , d  
5 . 5 - 6 . 5  2 1 3  1 2 . 7  0 .8  1 0 . 8  1 1 . 5  1 2 . 6  1 4 , 1  1 5 . a  
0 .5 -7 .3  2 2 4  1 3 . 3  C . 8  1 1 . 1  1 1 . 9  1 3 . 2  14.5 1 5 . 9  
7 . 5 - 8 . 5  1 5 2  1  C.8 1 1 , 5  1 2 . 6  1 3 . 7  1 5 . 1  1 6 . 1  
8 . 5 - 9 . 5  2 5 1  1  C.9 1 1 . 9  1 3 . 0  1 4 . 3  15 ,3  1 3 . 1  

9 . 5 - 1 0 . 5  2 5 1  1 0.9  1 2 . 6  1 3 . 6  1 . 9  1 5 . 4  1 7 . 4  
1 C . 5 - 1 1 . 5  2 8 1  15 .6  1 . C  1 3 . 2  1 1 5 . 5  1 7 . 3  1 8 . 9  
1 1 . 5 - 1 2 . 5  2E7 1 6 . 3  1 . 0  1 3 . 7  1 . 5  1 6 , 1  1 7 .  20.0 
1 2 . 5 - 1 3 . 5  312  1 6 . 9  1,G 1 4 , s  1 5 . 1  1 5 . 3  18.6  2 ? . l  
13 .5 -1U.5  2 6 9  1 7 , 5  1 . 1  1 4 . 6  1 5 . 7  1 7 . 2  19.3  2 1 . ?  
1 4 . 5 - 1 5 . 5  2 6 2  1 7  1 . 1  1 5 . 2  16.G 1 7 . 7  13 .5  2 3 . 4  
1 5 . 5 - 1 6 . 5  1 $ 7  19.6  1 . 3  1 5 . 1  16.0 1 2 0 . 7  2 1 . 0  
1 6 , 5 - 1 7 . 5  2 2 1  17 .9  1 .3  1.4.4 1 5 . 8  1 7 . 3  1 3 . 3  2 1 . 7  
1 7 , 5 - 1 9 . 0  1 5 6  1 9 . 4  1 . 3  1 5 . 5  1 6 . 2  1 . 4  2 3 . 2  2 1 . 5  



HRNO LENGTH (CMI HAND LENGTH (CMI 



I i A N D  LENGTH (cia) 
( M a l e s )  

Age (yrs) 
2.C-3.5 
3 . 5 - 4 . >  
4.5-5.5 
5.5-0.5 
6.5-7.5 
7.5-8.4 
t l . 5 - 3 . 5  

9.5-10. 5 
1C.5-11.5 
11 .5 -12 ,5  
12.3-13.5 
13.5-14.5 
14.5-15.5 
15.5-1b.5 
lb.5-17.5 
17.5-19.i 

I 1 P I N D  L E N G T H  (cm) 
(Females) 



HAND BREADTH 

Subject  extends r i g h t  hand and f i n g e r s  w i t h  palm up, thumb away 
(abducted) from hand. With t he  paddle blades o f  an automated s l i d i n g  
c a l i p e r ,  measure t he  w id th  across the  knuckles o f  the hand. 



L I 
2 u 8 e 10 12 tu 1s 1 a 

AGE (YEARS1 

H B D D  E R E A D T H  (cm) 
(:(ales and Females) 

Age (yrs)  ?I ?lean s.d. 
2 . 9 - 3 . 5  2 1 2  5 . 1  0.U 
3 . 5 - 4 . 5  2 2 7  5.4  0 . 3  
4 . 5 - 5 . 5  26C 5 . 6  0 . 4  
5 . 5 - 6 . 5  2 1 9  5 . 5  C.4 
5 . 5 - 7 . 5  2 2 5  6 . 2  6 . 4  
7 . 5 - 8 . 5  1 9 2  6 . 4  C.4 
8 . 5 - 3 . 5  2 5 1  6.6 0 . 4  

9 . 5 - 1 0 . 5  2 5 1  6 .8  C.4 
1 . 5 - 1 1  2 8 1  7 . 1  (2.5 
1 1 . 5 - 1 2 . 5  2 E 6  7.3 3 . 5  
1 2 - 1 3  3 1 1  7 . 6  9 . 5  
1 3 . 5 - 1 4 . 5  27C  7 . 5  0.6 
1 4 . 5 - 1 5 . 3  2 6 3  d.C 0.7 
1 5 . 5 - 1 6 . 5  1 9 7  9 . 2  C.8  
1 5 . 5 - 1 7 , s  2 2 1  8 . 1  C .8  
17 .5 -19 .C '  1 5 6  8.4 0 . 8  



- .  
1 I 

U 
I 

6 8 10 12 11 16 18 
AGE (YEARS) 



H A N D  B R E A D T H  (cin) 
(Males) 

Aye (yrs)  F Kean s o d .  
2 . C - 3 . 5  1 1 4  5 .2  3 . 4  
3 11E 5 . 4  3 .3  
4 . 5 - 5 . 5  1 4 2  5 .7  C.4 
5 . 5 - 6 . 5  l C t !  C.4 
6 . 5 - 7 . 5  1 ~ 4  b . 3  f l .4 
7 . 5 - 8 . 5  S F  6 . 5  C.4 
8 . 5 - 9 . 5  1 1 4  6.7 (1.4 

9 . 5 - 1 3 . 5  1 2 3  7 . )  r . 4  
1 J . 3 - 1 1 . 5  l a 1  7 . 2  C.4 
1 1 . 5 -  1 2 . 5  1 5 4  7 . 4  C.5 
1.2 .5-13 .5  1 5 1  7 .8  C.5 
1 3 . 5 - 1 4 . 5  1 = 4  8.3 0 .6 
1 . 1  1 3 1  9 . 5  t.5 
1 5 . 5 - 1 b . 5  5 5  8 . 3  0.5 
1 5 . 5 - 1 7 . 5  I c U  8.9 ?.U 
1 7 . 5 - 1 9 . C  t b  9.L' r . 5  

3 i n  5 t h  5 G t n  9 5 t h  l a x  
4 .2  4.4 5 . 1  5.3 5.1 
g.7 4.9 5 . 4  6 .1  3 .5  
3  5 .1  5 . 6  5.3 5 . 6  
5.2  5.3 6 .  6 7 . 1  
5.4 5.6 5 . 2  7.3 7 . 4  
5.6 5 .9  6 . 5  7 . 2  7 . 6  
5.7 6 . 1  6 . 7  7 . 4  7 . 3  
6 . 1  6.3 b . V . 6  '.9 
1 0.5 7 . 1  7 . 9  3.2 
6,U 6 .7  7 .  3 3 .  3. '  
6.9 7 . C  7.6  8 . S  ? . 3  
6.7  7 .1  8 . 2  1 1 . 7  
7.3 7.5 6 . 5  3 . 3  3.8 
7.0 7 .7  3 .8  9.5 1 2 . 2  
7 . 8  8 . 2  d . 8  3 . 5  4 .  3 
7 . 6  8.2 3 ,9  3 . q  1 " . 3  

H A N D  B R E A C Y  (cm) 
(Femdles) 

Aye (yr;) i~ Mean sod. 
3 .  3 6  5 . 2  i.3 
3 . 5 - 4 . 5  1C9 5 . 4  :.4 
4 .5 -5 .5  1 1 8  5 . 5  2 . 3  
5 . 5 - 6 . 5  1 1 1  5 . 8  5 . 4  
6 . 5 - 7 . 5  1 2 1  6 . 3  n . 4  
7 . 2 - 8 . 5  94 b . ~  C.U 

8 . 5 - 9 . 5  1 3 7  6 . 5  C . 4  
9 . 5 - 1 0 . 5  1 2 8  b . 7  (2.4 

1 C . 5 - 1 1 . 5  14C 7 . C  C . 5  
1 1 . 5 - 1 2 . 5  1 3 2  7 .2  C . 4  
1 2 . 5 - 1 3 . 5  16C 7 . 5  C . 4  
1 3 * 5 - 1 4 . 5  11h 7 . 5  6 .4  
1 4 . 3 - 1 5 . 5  1 3 2  7 . 5  3 . 4  
1 5 . 5 - 1 6 , 5  L C  7  3.4 
1 0 . 5 - 1 7 . 5  1 1 7  7 .5  0 . 4  
1 7 . 5 - 1 9 . 3  t E  7 ,b  C.4 



M I N I M U M  HAND CLEARANCE 

S u b j e c t  extends r i g h t  hand reduced t o  i t s  na r rowes t  c o n f i g u r a t i o n .  
Wi th  a hand measurement board, r e c o r d  t h e  s m a l l e s t  d iamete r  th rough  
which t h e  hand can pass w i t h o u t  f o r c i n g  i t. The measurement i s  
typed i n t o  t h e  computer. 



+ MALES 
E'OO[ FEHRLES 

35.00 4 1 
I I 

2 '4 6 8 10 12 I rl 16 18 
AGE (YEARS) 

f l I N I H U M  HAND CZ2.9RANC3 ( a ~ )  
(Hales and Females) 

Age (yrs) N Mean sod. Min 5th 50th 95th Yax 
2.0-3.5 77 43.6 2.9 38.1 38.1 42.0 47.0 50.8 
3.5-4.5 70 45.8 2.8 38.1 39.1 44.2 49.2 54.1 
4.5-5.5 92 47.8 3.1 41.3 4 1 6  46.0 52.4 57.2 
5.5-6.5 62 49.2 3.6 44.5 44.5 47.1 53.6 63.5 
6.5-7.5 6 2  51.8 3.7 44.5 44.9 49.9 56.3 66.7 
7.5-8.5 60 53.1 3.5 47.6 47.6 51.2 58.2 63.5 
8.5-9,s 78 53.9 3 .7  44.5 47.9 52.2 58.3 60.3 

9.5-10.5 93 56.2 3.3 47.6 48.3 55.0 59.9 63.5 
10.5-11.5 58 58.5 4.4 44.5 49.4 56.8 64.9 69.9 
11.5-12.5 94 59.4 4.2 50.8 51.4 57.3 65.6 73.0 
12.5-13.5 1C7 61.3 4.0 54.1 54.2 59.8 65.9 79.4 
13.5-14.5 98 64.0 4.9 54.1 55.1 61.9 72.0 79.4 
14.5-15.5 94 65.2 5 . 5  54.1 55.8 63.3 73.5 82.6 
15.5-16.5 56 67.9 5.9 54.1 57.7 66.3 77.5 82.6 
16.5-17.5 80 66.7 6.8 54.1 54.6 65.6 76.2 85.7 
17.5-19.0 46 69.6 7.8 57.2 57.3 69.9 79.3 82.6 
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i 
U 6 8 10 12 1U 16 18 

AGE (YERRS) 

35.00 i 

2 Y 6 8 10 12 1U 16 18 
AGE (YEARS) 



tlINIMlilH, I I A N D  C L E A l i A N C E  (ma) 
(nales) 

Age (yrs) N Mean sod. M i n  
i . C - 3 . 5  4 4  4 4 . 3  2 . 9  38.1 
3 .5-4 .5  36 4 5 . 9  2 .5  If!. 1  
4 . 5 - 5 . 5  4 9  4 8 . 4  2 . 5  44.5  
5 , 5 - 6 . 5  26 5 0 . 1  4.4  4 4 . 5  
6 . 5 - 7 . 5  ,5 5 2 . 7  U O C  47 .6  
7 . 5 - 8 . 5  30  52.d 3 .2  47 .6  
4 .5 -9 .5  3e 5 3 . 6  3 . 1  44 .5  

'3.5-1C.5 4 7  5 6 . 3  3 . 1  5C.8 
1 5 - 1 1 .  5 2  58 .8  4 . C  5C.8 
11 .5 -12 .5  46 5 3 . 5  4 . 2  5 C . O  
1 2 . 5 - 1 3 . 5  46 3 4 . 7  54 .1  
1 3 . 5 - 1 4 . 5  54  6 5 . 5  5 . 5  54.1 
1 4 . 5 - 1 5 . 5  4 9  6 8 . 4  4 . 9  h r . 3  
1 5 . 5 - 1 5 . 5  3 1  7 1 . 1  5 . 2  6 9 . 3  
- 1 7 5  3 E  7 2 . 2  4 . 2  6 6 . 7  
17 .5-19 . :  27 75.4 4 .3  6 6 . 7  

Aq.! (yrs )  
L , i  - 3 . 5  
3 . 5 - 4 . 5  
4 . 5 - 5 . 5  
5 .5 -0 .5  
e . 5 - 7 . 5  
7 . 5 - 9 . 5  
6 .5 -9 .5  

9 .5-  1C.5 
1 7 . 5 - 1 1 . E  
1 1 . 5 - 1 2 . 5  
1 2 . 3 - 1 3 . 5  
1 2 . 5 - 1 4 . 5  
1 4 . 5 - 1 3 . 5  
l K . 5 - 1 5 . 5  
1 c , 5 - 1 7 . 5  
17.5-19. ' :  

7I;JIYUi1 H A N C  CLEARANCE ( ~ m )  
(Females) 

dean 
4 2 . 6  
45 .7  
4 7 . 3  
4t3.6 
5C. 9 
5J .  3 
54.  2 
56 .3  
5 d . 2  
59 .4  
61.: 
6 2 . 1  
5 1 . 6  
6 3 . 5  
b l ,  6 
5 1 . 5  



THUMB CROTCH-MIDDLE FINGER LENGTH 

Subject extends right hand and fingers with palm u p ,  t h u m b  away 
(abducted) from hand. With an automated sliding caliper,  measure 
the distance from the crotch of the thumb  to  the t i p  of middle 
finger parallel t o  the fingers. A constant correction factor for  
the caliper blade offset  i s  added to the measurement. 



THUEE C R O T C H - H I D D L E  F I N G E R  LENGTH (cm) 
(Males and Females) 

Mean 
7 .4  
7 . 9  
8 . 2  
8 . 7  
9 . 4  
9 . 5 

10 .0  
10 . 6 
11 .0  
1 1 . 3  
1 1 . 7  
12 .0  
1 2 . 5  
12.7 
12 .4  
13 .0  
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0 . 0 0 1  : . I 1 

2 Y 8 10 12 1 U 16 10 
r i 
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AGE (YEARS) 



T H U M B  C R O T C H - F I D D L E  F I N G E R  LENGTH (ca) 
([ales) 

Uean 
7 . 4  
8.Ci 
8.4 
8.9 
9.7 
9.6 
10.3 
10.8 
11.2 
11.4 
11.9 
12.3 
13.0 
13.5 
13.3 
14.G 

T H U M E  CRO'XCH-EIDDLE F I N G E R  L E N G T H  (cm) 
(Females) 

Age (yrs)  N 
2 . C - 3 . 5  i4 
3.5-4.5 3 C  
4.5-5.5 37 
5.5-6.5 55 
6.5-7.5 33 
7.5-8.5 30 
8.5-9.5 4C 

9.5-13.5 46 
10.5-11.5 46 
11.5-12.5 48 
12.5-13.5 t l  
13.5-14.5 44 
13.5-15.5 45 
15.5-16.5 24 
16.5-17.5 42 
17.5-19.0 19 

Mean 
7.4 
7.9 
8.1 
d . 6  
9.2 
9.4 
9.8 

10.3 
10.7 
11.2 
11.5 
11.6 
11.8 
11.7 
11.6 
11.5 

M i n  5 t h  
6.2 6.2 
5.9 6.1 
6.7 6*8 
7.5 7.6 
7.8 8.1 
8.1 0 . 2  
8.2 8.4 
8.6 8.9 
9.6 9.7 
9.4 9.5 
9.8 10.1 
9.8 9.9 
9.7 10.6 
8.7 9.0 
8.1 9.1 
8.4 ** 



THUMB LENGTH 

Subject  extends r i g h t  hand and f ingers  w i t h  palm up, thumb away 
(abducted) f rom hand. With the po in ted  blades o f  an automated 
s l i d i n g  c a l i p e r ,  measure the  d is tance  f r o n  the  s k i n  crease a t  the 
base o f  t he  thumb t o  t h e  t i p  of the thumb p a r a l l e l  t o  t he  l ong  
a x i s  o f  t he  thumb. 



+ MALES 
* FUZALES 

THUMB L E N G T H  (cm) 
(Hales a n d  Females) 

Nin 5th 50th 95th Xax 
2.6 3.0 3.5 4.1 4.6 
2.8 3.1 3.8 4.4 4.6 
3.1 3.4 4.1 4.8 5.0 
3.6 3.7 4.3 5.1 5.5 
3.8 4.1 4.6 5.2 5.6 
3.9 4.0 4.8 5.2 5 - 3  
4.0 4.1 4.9 5.7 6.0 
4.2 4.5 5.3 6.0 6 * 4  
4.5 4.8 5.4 6.5 6.7 
4.7 4.9 5.7 6.4 6.7 
4.6 5.1 5.8 6.6 7.5 
4.8 5.1 6.0 7.1 8.1 
5.4 5.5 6 - 3  7*1 7.8 
5.1 5.5 6.4 7.1 7.2 
5.1 5.4 6.3 7.4 9.7 
5.7 5.7 6,s 7.4 8.2 
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T H U f l B  L E N G T H  (cm) 
(Hales) 

Age (yrs) N Mean s.d.  
2 . r -3 .5  4 3  3 . 7  C.4 
3 .5 -4 .5  37 3 .9  0.4 
4 . 5 - 5 . 5  50 4.2  0 . 4  
5 .5-6 .5  26 4.4  0 .5  
6 . 5 - 7 . 5  35  4 . 7  0 . 3  
7 .5 -8 .5  30 4.7 9 . 4  
(3 .5-9.5 39 5 .0  0 . 4  

3 .5 -10 .5  U 7  5 .3  0 .5  
1 . 5 - 1 1 5  5 2  5 . 5  0.5 
1 1 . 5 - 1 2 5  46 5 . 7  0 .4  
12 .5 -13 .5  4 6  6 . 0  0.5 
1 3 . 5 - 1 9 . 5  54  6.2 0.6 
14 .5 -15 .5  50 6 . 6  C.4 
1 5 . 5 - 1 6 . 5  21 b.6 C.4 
1 6 . 5 - 1 7 . 5  38 6 .8  0 . 7  
17.5-19.C 27 6 . 9  0 .4  

M i n  5 t h  5 P t h  9 5 t h  ?lax 
2.9 3 . Q  3 .6  4.3 11.6 
3 .1  3 e 1  3 . 9  4 . 4  4 . ~  
3.1 3 .2  4 . 1  4.8 5 . 3  
3.6 3 . 6  4 .3  5.2 5 . 5  
3.8 3 . 9  4 . 6  5.1 5 . 2  
3 e 9  3.9 4 . 7  5.2 5 . 3  
4 . 2  4 .2  5.9 5.7 6.C 
4 .4  4.4 5 . 2  6 .0  6 . 1  
4.5 4.7 5 . 3  6 . 2  6 . 7  
4.9 5 . 0  5 . 5  6 . 3  6.7 
5.1  5.2 5 . 8  6 . 5  7 . 5  
5.1 5.1 6 . 1  7 . 2  3 . 1  
5.5 5.8 6 . 5  7 . 2  7 . 8  
5.7 5 .9  6 . 6  7 .1  7 . 2  
5.5 5.8 6 .7  7 . 6  9.7 
6 .2  6 .2  6 7.5 9 . 2  

THUPIB L E N G T N  (cm) 
(Females) 

Aye (yrs) N ?lean s o d .  
2.C-3.5  32 3 . 5  C.3 
3 . 5 - 4 . 5  34  3 . 8  3.4 
4 .5 -5 .5  a 4  4 . 1  C.4 
5 .5 -6 .5  3 6  4 . 3  0 . 4  
6 .5-7 .5  33 4.7 0.4 
7 . 5 - 8 . 5  30 4 . 8  C.3 
d .5 -9 .5  40  5 .0  Q.4 

9 .5 -10 .5  4 6  5 .4  0 .5  
1C.5-11.5 4 b  5.6 0 .5  
1 1 . 5 - 1 2 . 5  4 t  5 .7  0.5 
1 2 . 5 - 1 3 . 5  61  5 . 9  0 .5  
13 .5 -14 .5  4G 5 .9  0 . 5  
1 4 . 5 - 1 5 . 5  45 6 . 1  C.4 
1 5 . 5 - 1 6 . 5  2 5  6 . 2  0 .5  
1 - 1 7  42 6 . F  0 . 5  
17 .5 -19 .2  15 6 . 2  0 . 3  

N i n  5 t h  5 0 t h  35 th  Xax 
2 .6  2 .7  3 . 4  4.3 4 .1  
2 . d  2 . 9  3 .8  4.4 4 . 5  
3.4 3 .5  4.0 4 . 8  4 . 9  
3 .8  3.8 4 . 3  4.9 5 . 1  
4.1 4.1 4 .6  5.3 5.0 
4.3  4.0 4 . 8  5 .2  5 . 3  
4.0 4.1 4.9 5.6 5 . 3  
4 . 2  4 .6  5 . 3  6 . 2  6 . 4  
4 .3  4 . 9  5 . 5  6 . 5  6 . 7  
4.7 4 . 8  5 . 7  6 . 4  6 . 6  
4.6 4.9 5 . 0  6 .5  7 .0  
4 .8  5.0 5 .8  5.9 7 . 5  
5.4 5 . 4  5 .3  6 . d  7 .p  
5.1 5.2 6.2  6 . 5  7 .1  
5.1 5 . 2  6 . :  3 7 . 1  
5.7 ** 6.1 ** 6 . 7  



THUMB DIAMETER 

Subject  extends thumb o f  r i g h t  hand. With a f i n g e r  measurement 
board, record  t he  g rea tes t  d iameter through which t h e  f i r s t  
j o i n t  o f  t he  thumb cannot pass. The measurement i s  typed i n t o  
t h e  computer. 



l0.oot : 1 I 
2 '4 6 a 10 12 1U 16 10 

AGE (YEARS1 

THUMB DIAMETEB (ma) 
(Males and Females) 

Mean 
12.4 
13. 1 
13 6 
14.1  
15.0  
15.4 
1 5 . 7  
15.9 
16.5 
17,O 
17.5 
18.1 
18.7 
19.4 
18.9 
19.5 



F)GE (YEARS) 

I . . .  I . I . I I  1 I 1 1 1 U  

10.00t : 4 
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THUIB DIANETER (1111) 
(Hales) 

Mean sad. Rin 5th 50th 95th Max 
12.7 0.9 11.1 11.1 12.2 13.3 14.3 
13.3 0,7 11.1 11.7 12.9 14.1 14.3 
13.9 0.8 12.7 12.7 13.6 14.8 15.8 
14.4 0 .0  13.5 13.5 14.1 15.5 15.8 
15.5 1.0 13.5 13.6 14.9 17.0 18.1 
15.5 0.9 14.3 14.3 15.0 16.8 17.4 
15.8 0.8 13.5 14.3 15.4 16.6 17.4 
16.2 1.0 13.5 14.3 15.7 17.6 18.1 
16.8 1.0 14.3 14.6 16.4 18.9 19.0 
17.2 1.2 15.0 15.0 16.8 18.6 21.4 
18.0 1.2 15.8 15.9 17.5 19.8 21.4 
18.8 1.5 15.8 16.3 18.4 20.8 21.4 
19.7 1.3 17.4 1 7 4  19.1 21.3 23.0 
20.4 1.3 17.4 17.5 19.6 22.2 23.0 
20.4 1.2 19.0 19.0 ,19.6 22.3 24.6 
20.8 1.0 19.0 19.0 20.0 21.9 23.0 

T H U R B  D I A t l E T E B  (88)  
(Females) 

Age (yrs) N Mean s.d. !!in 5th 50th 95th Rax 
2.0-3.5 33 11.9 0.8 10.3 1 0 4  11.5 12.7 13.5 
3.5-4.5 34 12.9 1.0 11.1 11.1 12.3 14.2 15.8 
4,5-5,5 43 13.2 0.9 11.9 11.9 12.6 1 15.0 
5.5-6.5 36 13.8 0.8 11.9 11.9 13.5 1 4 7  15.0 
6.5-7.5 32 14.6 0.8 13.5 13.5 14.2 15.6 16.6 
7.5-8.5 30 15.2 0.9 12.7 12.8 14.8 16.4 16.6 
8.5-9.5 40 15.5 0.8 14.3 14.3 15.1 16.4 16.6 

9.5-10.5 46 15.7 0.9 13.5 13.8 15.3 17.1 17.4 
10.5-11.5 47 16.2 1.3 12.7 13.6 15.9 17.8 19.9 
11.5-12.5 47 16.e 1.0 15,O 15.0 16.3 18.1 13.0 
12.5-13.5 61 17.1 0.9 15.0 15.2 16.7 18.3 19.0 
13.5-14.5 44 17.2 0,8 15.8 15.8 16.9 18.1 19.0 
14.5-15.5 45 17.6 0.9 15.8 15.8 17.1 19.3 19.9 
15.5-16.5 24 18.2 1.3 15.8 15.9 17.7 19.3 21.4 
16.5-17.5 42 17.6 1.0 15.8 15.8 17.5 18.8 19.3 
17.5-19.0 19 17.6 0.8 15.8 ** 17.3 ** 19.0 



INDEX FINGER LENGTH 

Sub jec t  extends r i g h t  hand and f i n g e r s  w i t h  palm up. Wi th  t h e  
p o i n t e d  b lades o f  an automated s l  i d i n g  c a l  i p e r ,  measure t h e  
d i s t a n c e  from t h e  s k i n  crease a t  t h e  base o f  the  index  f i n g e r  
t o  t h e  t i p  o f  t h e  index f i n g e r  p a r a l l e l  t o  t h e  l o n g  a x i s  o f  
t h e  index f i n g e r .  



3.004 
2 

I 

U 6 8 10 12 1U 10 18 
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AGE (YEARS1 

IlDEX PINCER LENGTH (cm) 
(Hales and Females) 

N Bean sad.  
74 4.1 0.4 
7 1 4.4 0.4 
94 4.6 0.4 
62 4.9 0.4 
63 5.2 0.3 
60 5.3 0.3 
79 5.6 0.4 
93 5.9 0.5 
98 6.1 0.5 
94 6.4 0.5 

107 6.6 0.5 
98 6.8 0.5 
9 5  7.1 0 . 5  
56 7.1 0,s 
80 7.0 0.6 
46 7.3 0.6 

Min 5th 50th 95th !lax 
3.3 3.4 4.0 4.7 5.0 
3.5 3.8 4.3 5.0 5.3 
3.9 4.0 4.5 5.2 5.4 
4.1 4.2 4.9 5.5 5.8 
4.5 4.6 5.2 5.8 6.0 
4.5 4.7 5.3 5.8 6.2 
4.5 4.8 5.6 6,1 6.6 
4.6 5.1 5.8 6 . 6  7.2 
4.8 5.2 6.0 6.9 7.7 
5.2 5.4 6.4 7.1 7.6 
5.5 5.7 6.5 7.5 7.9 
6.0 6.1 6.6 8.0 8.4 
5.8 6 . 2  7.0 8.0 8.U 
5 ,7  6.3 7.1 7.9 8.1 
5.8 5.9 7.0 7e8 806 
6.2 6.3 7 . 3  8.0 8.4 



AGE [ Y M S I  



I N D E X  F I N G E R  LENGTH (cm) 
(Hales) 

Age (yrs) N Hean s.d. 
2.0-3.5 42 4.1 0.4 
3.5-4.5 3 7  4,4 0.3 
4.5-5.5 50 4.6 Oe3 
5.5-6.5 26 4.9 0.5 
6.5-7.5 30 5.3 0.3 
7.5-8.5 30 5.3 0.4 
8 .5 -9*5  39 5,6 0.4 

9e5 -10 .5  47 5.9 0 * 5  
10.5-11.5 5 2  6.0 0.5 
11,5-12,s 4 6  6.3 0,s 
12.5-13.5 46 6.5 0.5 
1 3 , s - 1 4 * 5  54  6.9 0.6 
1 4 . 5 - 1 5 e 5  5G 7 * 2  0.5 
15.5-16.5 3 1  7.3 0.4 
1 6 . 5 - 1 7 e 5  38 7.4 0.5 
17.5-19,O 27 7,6 0.4 

I N D E X  F I N G E R  LENGTH (CR) 
(Females) 

Aye (yrs) N Mean s a d .  
2 . 0 - 3 . 5  3 2  4.1 0.3 
3.5-4,5 3 4  4.4 0.4 
4.5-5.5 44 4.6 0 * 4  
5.5-6.5 36 4.9 0.3 
6.5-7,s 33 5 . 2  0.4 
7.508.5 3 C  S e 4  0.3 
8.5-9.5 , 4C 5 . 6  0 * 4  

9.5-10.5 46 5.9 0.5 
10.5-11.5 46  642 0.5 
11.5-12.5 4 8  6.5 0.5 
12.5-13.5 6 1  6.7 0.5 
13.5-14,5 4 4  6.8 0.4 
1 4 5 - 1 5  45  6.9 0.4 
15 .5 -16e5  2 5  6 * 9  0.5 
1 6 * 5 - 1 7 . 5  4 2  6 * 7  0.5 
17 .5 -19e0  19 6.9 0.4 



I N D E X  FINGER DIAMETER 

Subject  extends index f i n g e r  of r i g h t  hand. With a f i n g e r  
measurement board, r e c o r d  t h e  g r e a t e s t  d iameter through which 
t h e  f i r s t  j o i n t  o f  t h e  index  f i n g e r  cannot pass. The measurement 
i s  typed i n t o  t h e  computer. 



+ MFlLES 
FMRLES 

18.00 

AGE (YEFIRS1 

I l D E X  FIlGEB DIARETER (am) 
(Males and Females) 

Mean 
9 . 6  

1 0 . 1  
10.6 
11.0 
11 .7  
11 .9  
12.2 
12.6 
13 .0  
13.2 
13 .8  
14 .1  
14 .6  
15.0 
j 4 .8  
15.4 
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I N D E X  F I N G E R  DIAnETEf i  (rl) 
(Males) 

Age (yrs) N Mean s.d. Hin 
2.C-3.5 44 9.7 0.5 8.7 
3.5-4.5 36 10.1 0,6 8.7 
4.5-5.5 50 10.8 0.8 9.5 
5.5-6.5 26 11.2 0.7 10.3 
6.5-7.5 3C 12.1 0 . 8  10.3 
7.5-8.5 30 12.0 0.7 11.1 
8.5-9.5 39 12.3 0.7 10.3 

9.5-10.5 46 12.8 0.8 11.1 
10.5-11.5 52 13.2 0.8 11.1 
11.5-12.5 46 13.5 0.9 11.9 
12,5-13.5 45 14.0 1.0 11.9 
13.5-14.5 54 1 5  1.2 11.9 
14.5-15.5 49 15.3 1.0 13.5 
15.5-16.5 31 15.7 1.0 14.3 
16a5-17.5 38 15.8 1.1 130 5 
17.5-19.0 27 16.4 0.7 15.0 

INDEX F I N G E R  D I A f l E T E R  (81) 
(Females) 

Age (yrs) N nean s,d. ni n  
2.C-3.5 32 9.3 0.5 8.3 
3.5-4.5 34 10.9 0.7 8.7 
4.5-5.5 43 1C.4 0.7 9.1 
5.5-6.5 35 10.9 0.7 9.5 
6.5-7.5 32 11.3 0.7 10.3 
7.5-8.5 30 11.8 0.6 10.3 
8.5-9.5 46 12,2 0.7 11.1 

9.5-10.5 46 12.4 C.7 11.1 
10.5-11.5 47 12.8 0.8 10.3 
11.5-12.5 48 13.0 3.8 11.9 
12.5-13.5 61 13.6 Q.8 11.9 
13.5-14.5 44 13.7 8.7 11.9 
14.5-15.5 45 13.9 0.7 12.7 
15.5-16.5 25 14.2 0.9 12.7 
16.5-17.5 b 2  13.9 1.0 11.9 
17.5-19.0 19 14.3 0.8 12.7 

Max 
10.3 
11.1 
12.7 
12.7 
13.5 
14.3 
13.5 
14.3 
15.0 
15.8 
16.6 
17.4 
17.4 
13.1 
19,0 
17.4 

95th Max 
10,O 10.3 
19.9 11.1 
11.3 11.9 
11.7 12.7 
12.4 12.7 
12.6 13.5 
13.1 14.3 
13.3 13.5 
13.7 14.3 
14.1 15.0 
14.6 15.0 
14.3 15.0 
1 4 8  15.0 
15.0 15.8 
15.0 15.8 
** 15.0 



M I D D L E  F I N G E R  LENGTH 

Subject  extends r i g h t  hand and f i n g e r s  w i t h  palm up. Wi th  t h e  
p o i n t e d  blades o f  an automated s l i d i n g  c a l i p e r ,  measure t h e  
d i s t a n c e  f rom t h e  s k i n  crease a t  t h e  base o f  t h e  midd le  f i n g e r  
t o  t h e  t i p  o f  t h e  m idd le  f i n g e r  p a r a l l e l  t o  t h e  l o n g  a x i s  o f  
t h e  m idd le  f i n g e r .  
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AGE [YEFIRS) 

B I D D L E  PIIGBB LENGTH (ca) 
(Hales and Pemales) 

Age (yrs) N fiean sod. 
2.0-3.5 74 4.4 0.4 
3.5-4.5 71 4.8 0,4 
4.5-5.5 94 5.1 0.4 
5.5-6.5 62 5.4 0.4 
6.5-7.5 63 5.8 0.4 
7.5-8.5 60 5.9 0.4 
8.5-9.5 79 6.2 0.4 
9.5-10.5 93 6.5 0.5 

10.5-11,5 98 6.7 0 . 5  
11.5-12.5 94 7.0 0.5 
12.5-13.5 1G7 7.3 0 . 5  
13.5-14.5 98 7.5 0.6 
14,5-15.5 95 7.8 0.6 
15.5-16.5 56 7.9 0.6 
16.5-17.5 80 7.8 0.6 
17.5-19.0 46 8.1 0.6 
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H I D D L E  FINGER LENGTH (cs) 
(Hales) 

Age (yrs) 1 Mean s.d. 
2.0-3.5 42 4.5 0.5 
3.5-4.5 37 4.8 0.3 
4.5-5.5 50 5.1 0.3 
5,5-6.5 26 5.4 0.5 
6.5-7.5 3C 5 . 8  0.4 
7.5-8.5 3C 5.9 0.4 
8,5-9.5 39 6.2 0.4 

9.5-10.5 47 6.5 0.5 
10.5-11.5 52 6.7 0.5 
11,S-12.5 46 6.9 0.6 
12.5-13.5 46 7.3 C,5 
13.5-14.5 5 Q  7.6 0.7 
14.5-15.5 5C 8.0 0.6 
15.5-16.5 31 8.2 0.5 
1605-17e5 38 8.1 0.5 
17.5-19.0 27 8.5 0.5 

f f i n  5th 50th 95th Max 
3.5 3.5 4.3 5.3 5.5 
4.3 4.3 4.7 5.2 5.5 
4.4 4.5 5.0 5.6 5.8 
4.5 4.5 5.4 6s3 6 . 5  
4.7 4.9 5.8 6 . 2  6.3 
5.0 5.0 5.8 6.5 6.6 
5.7 5.7 6.0 7.1 7.2 
5.6 5.7 6.4 7 . 2  7.6 
5.2 5.5 6.7 7.6 7.7 
5.6 5.8 6.9 7.7 7.9 
6.2 6.3 7.3 8.2 8.8 
6.6 6.6 7.4 8.7 3.4 
6.8 7.0 8.0 8.8 3.2 
7.1 7.2 8.0 8.8 9.1 
6.9 7.0 8.0 9.3 3 . 3  
7.2 7.3 8.4 9.1 9.1 

M I D D L E  F I N G E R  LENGTH (CH) 
(Females) 

Age (prs) N Mean sad. 
2.0-3.5 32 4.4 0.3 
3.5-4.5 34 4.9 0.4 
4.5-5.5 44 5.0 0.4 
5.5-6.5 36 5.4 0.4 
6.5-7.5 33 5.8 O a 4  
7.5-8.5 30 5.4 0.4 
8.5-9.5 110 6.2 0.4 

9.5-10.5 46 6.5 0.5 
10.5-11.5 46 6.8 0.3 
11.5-12.5 48 7.1 0.5 
12.5-13.5 61 7.3 0.5 
1345-14.5 44 7.4 0.5 
14.5-15.5 45 7.5 0.4 
1545-16*5 25 7.5 0.4 
16.5-17.5 42 '7.4 0.6 
17.5-19.0 19 7.5 0.4 



MIDDLE FINGER DIAMETER 

Subject  extends midd le  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 t h e  g rea tes t  d iameter through which the  f i r s t  
j o i n t  o f  t he  midd le  f i n g e r  cannot pass. The measurement i s  typed 
i n t o  t he  computer. 



I a * . * ~ m ~ - m a a * a a  n 

a a Y * - . .  u1II.II.III a 1 a 

+a+ U I - B R  IIU B U U  a 

* a *- m I I X  I X *  U I X U a .  a 

e.ooP : I 
2 V 6 8 10 12 1 U 16 18 
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HIDDLE P I N G E B  DIAHETJR (mm) 
(Males and Females) 

Age (yrs) N !lean sad. Yin 5th 50th 95th 
2,003.5 77 9.9 0.6 8 . 3  8.7 9.4 10.9 
3.5-4.5 71 10.4 0.7 9.1 9.1 10.0 11.2 
4.5-5.5 93 10.8 0.8 9.5 9.5 10.4 11.7 
5.5-6.5 62 11.3 0.7 9.5 9.6 10.9 12.1 
6.5-7 .5  63 12.0 C.9  10.3 10.3 11.5 13.5 
7.5-8.5 60 12.2 0.7 11.1 11.1 11.8 13.2 
8.5-9.5 79 12.6 0.7 10.3 11.2 12.2 13.4 

9.5-10.5 92 12.9 0.8 1 1 * 1  11.2 12.4 14.0 
10.5-11.5 99 13.2 0.9 1 3  11.4 12.9 14.3 
11.5-12.5 94 13.5 0.8 11.9 11.9 13.1 14.4 
12.5-13.5 106 14.0 0.9 11.9 12.0 13.5 15.1 
13.5-14.5 98 14.4 1.1 11.9 12.3 13.9 16.1 
14.5-15.5 95 15.0 1.1 12.7 12.7 14.5 16.5 
15.5-16.5 56 15.3 1.3 12-7 12.7 1 17.2 
16.5-17.5 eo 15.1 1.4 11.9 12.2 14.7 17.0 
17.5-19.0 46 15.8 1.5 1 2 e 7  62.9 15.4 18.0 
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t l IDDLE FINGER DIAMETER (18) 
(Rales) 

Age (yrs) N Mean s.d. 
2.0-3.5 44  10.1 0.6 
3.5-4.5 37  10.5 0.7 
4.5-5.5 50 11.0 0.7 
5.5-6.5 26 11.4 C.8 
6.5-7.5 30 12.3 0.9 
7.5-8.5 3C 12.3 0.8 
8.5-9.5 39 12.6 0.8 

9.5-10.5 4 6  13.1 0.9 
10.5-11.5 52  13.4 0.8 
11 .5 -12 -5  46 13.7 0.8 
12.5-13.5 45  14.2 1.0 
13.5-14.5 5 4  14.7 1.2 
14.5-15.5 50 15.6 1.0 
15.5-16.5 3 1  16.0 1.0 
16.5-17.5 38 16.2 1.1 
17.5-19.0 27 16.5 1.0 

t!IDDLE FINGER D I A H E T E R  (ID) 
(Females) 

Age (yrs) N [can s.d. Hin 
2.0-3.5 3 3  9.6 0.6 8.3 
3.5-4.5 3 4  10.2 0.7 9.1 
4.5-5.5 Q3 70.6 0.7 9.5 
5.5-5.5 36  11.2 0.7  9.5 
6.5-7.5 33 11.7 0.9 10.3 
7.5-8.5 30 12.1 0.7 11.1 
8.5-9.5 40  12.6 0.7 11.1 

9.5-10.5 46 12.7 0.7 11.1 
10.5-11.5 47  13.1 0.9 10.3 
11.5-12.5 48 13.3 0.8 11.9 
12.5-13.5 6 1  13.8 0.9 11.9 
13.5-14.5 44 14.0 0.8 12.7 
14.5-15.5 45 14.3 0.8 12.7 
15.5-16.5 25  1 4  1.0 12.7 
16.5-17.5 42  14.1 1.0 11.9 
17.5-19.0 19  14.4 0.8 12.7 

Max 
11.1 
11.9 
12.7 
12.7 
14.3 
14.3 
14.3 
14.3 
15.0 
15.8 
16.6 
17.4 
18.1 
18 .1  
19.0 
19.0 



M I D D L E  FINGER-THUMB G R I P  LENGTH 

Subject  grasps t h e  p o i n t e d  blades o f  an automated s l i d i n g  c a l i p e r  
w i t h  r i g h t  hand. Measure t h e  d i s t a n c e  between t h e  m idd le  phalanges 
o f  t h e  m idd le  f i n g e r  and thumb keeping t h e  m idd le  phalanges o f  
these d i g i t s  para1 l e l  , 



MIDDLE F I N G E R - T H U I 1 B  GRIP LENGTH ( c ~ P )  
(Hales a n d  Females) 

13.00 
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* FEMFILES ** 
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Age (yrs) N l e a n  sod. 
2.0-3.5 64 6.0 0.8 
3.5-4.5 63 6.2 1.0 
4.5-5.5 90 6.4 0.8 
5.5-6.5 61 7.0 1.0 
6.5-7.5 62 7.5 1.0 
7.5-8.5 59 7.6 1.1 
8.5-9.5 78 8.1 0,9 
9.5-10.5 92 8.5 1.7 

10.5-11.5 98 8.9 1.1 
11.5-12.5 94 9.1 1.1 
12.5-13.5 107 9.5 1.0 
13.5-14.5 97 9;4 1.2 
14.5-15.5 95 10.2 1.0 
15.5-16.5 56 10.1 1.1 
16.5-17.5 E O  10.0 1.2 
17.5-19.0 45 10.3 1.1 

U. 00 -. 

3.60- 

Min 5th 50th 9 5 t h  Max 
4.3 4.5 5.9 7.2 7.9 
3.9 4 . 1  6.3 7.7 8.5 
3.6 4.7 6 . 5  7.5 8.0 
4.4 5.0 7.0 8.4 9.0 
4.4 4.9 7.6 8.6 8.9 
5.2. 5.4 7.8 9.1 9.7 
4.9 6.5 8.1 9.5 9.7 
6.0 6.4 8.4 1 11.1 
5.8 6.6 8.9 10.6 11.7 
5.1 6.9 9.2 10.7 11.3 
6.5 7.6 9.5 11.2 11.9 
5.8 7.1 9.5 11.2 12.7 
6.5 8.4 10.2 9 12.8 
6.3 8.3 10.1 11.5 12.0 
5.0 7.6 10.0 11.6 1203 
5.9 8.5 10.2 11.7 11.9 

a * 
4 

1 I 
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AGE (YEARS) 
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H I C D L E  PINGER- 'XHUIIE  GRIP LENGTH 
(Hales) 

Age (yrs) N fiean s.d. 
2.6-3.5 3 6  5.8 0.8 
3.5-4.5 32 6.1 1.1 
4.5-5.5 50 6.4 0 - 8  
5.5-6.5 25 6.6 1.0 
6.5-7.5 29 7.2 1.1 
7.5-8.5 2 9  7.4 1.1 
8.5-9.5 3 9  8.0 0.9 

9.5-10.5 4 7  8.2 1.0 
1 O , 5 - 1 l a 5  5 2  8.6 0.9 
11.5-12.5 46  8.9 1.2 
12.5-13.5 4 6  9.4 0.9 
13.5-14.5 53  9.4 1 .C 
14.5-15,s 5G 10.3 1.0 
15.5-16.5 3 1  10.3 1.0 
16.5-17.5 38 10.3 1.1 
17.5-19.0 26 10.5 0.9 

n i n  5 t h  
4.3 4.4 
3 . 9  4.0 
3.6 4.6 
4.4 4.4 
4.4 4.6 
5.2 5.2 
5.8 6.4 
6.3 6.3 
6.1 6.5 
5.1 6.0 
6.5 7.4 
7.0 7.2 
8.0 8.4 
8.2 8.3 
7.6 7.8 
8.7 8.9 

FlICCLE F I N G E R - T H U M B  GRIP LENGTH (cm) 
(Females) 

Mean 
6.2 
6.2 
6.4 
7.3 
7.6 
7.9 
8.2 
8.7 
9.2 
9.2 
9 6 
9.4 

10.0 
9.9 
9.6 

10.1 

flax 
7.9 
8 s  5 
7.9 
8.1 
8.9 
9.7 
3.6 

10.5 
10.1 
19.8 
11.8 
12.3 
12.4 
12.0 
12.3 
11.9 

95th Max 
7.1 7.2 
7.6 7.8 
7.4 8.0 
8.7 9.0 
8.5 8.9 
9.1 9.6 
9.5 9.7 

10.2 11.1 
11.0 11.7 
10.9 11.3 
11.4 11.9 
11.2 12.7 
11.4 12.8 
11.4 11.9 
11.3 11.5 
** 11.8 



MAXIMUM F I S T  CIRCUMFERENCE 

Subject  extends r i g h t  hand c o n t r a c t e d  t o  form a f i s t ,  thumb l y i n g  
across f i n g e r s .  With an automated tape device,  measure t h e  
maximum circumference o f  t h e  f i s t  by pass ing t h e  tape over  t h e  
thumb and across t h e  knuck les .  



13.004 I 
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IAXIHUB P I S T  CIRCUMPEBEICE (em) 
(!ales and Females) 

lean 
1 6 * 2  
17,O 
17.8 
18.8 
20.0 
20. 4 
21.0 
21.7 
22.8 
23.1 
24.3 
25.1 
26.2 
26.6 
26.3 
27.6 

Max 
18.7 
20.0 
20.8 
21.2 
22.7 
23,3 
23.5 
25.2 
27.2 
26 .9  
2 9 + 3  
3 1 * 5  
31,5 
32.5 
31.2 
32,6 
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H A X I I U H  FIST CIRCUHFERENCE (cn) 
(Hales) 

Mean 
16.5 
17.1 
18.1 
19.0 
20.2 
20.6 
21.1 
21.9 
23.1 
23.2 
24.6 
25.9 
27.5 
28.1 
28.5 
29.8 

f l A X I M U 1  FIST CIRCUMFERENCE (car) 
(Females) 

s. d .  Uin 5th 50th 95th Max 
1 .O 13.7 13.8 15.7 17.2 18.2 
1.2 14.5 14.7 16.4 18.7 19.3 
1.2 15.7 15.8 17.2 19.5 20-8 
1.1 15.9 16.6 18.4 20.7 21.0 
1.1 17-9 18.1 19-7 21.5 21.8 
1.3 17.5 17.9 20.1 22.2 22.8 
1.2 18.1 18.7 20.7 22.6 23.5 
1.4 17.0 18.5 21.3 23.5 25.2 
1.7 18.6 19.0 22.2 24.8 27.2 
1.3 19.9 20.6 23.0 24.9 25.5 
1.7 20.6 2102 23.7 26.4 29.3 
1.5 20.9 21.0 23.8 26.7 27.3 
1.6 20.9 21.5 24.6 27.2 28.7 
1 5 21.8 21*8 24.6 26.8 27.0 
1.6 21.6 21.7 24.4 26.8 27.3 
1.4 21.2 ** 24.6 ** 27.5 



MAXIMUM F I S T  BREADTH 

Subject  extends r i g h t  hand con t rac ted  t o  form a  f i s t ,  thumb l y i n g  
across f i n g e r s .  With t he  paddle blades o f  an automated s l i d i n g  
c a l i p e r ,  measure t he  maximum breadth across t he  f i s t  o f  t he  hand 
a t  t he  l e v e l  o f  the  knuckles.  



H A X I M U M  FIST B B E A D T H  (cn) 
(Hales and Females) 

Mean 
5,8 
6 .1  
6 . 2  
6.3 
6.7 
6.9 
7 .1  
7.3 
7.6 
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FIST B R E A D T H  (ca) 
(Hales) 

Age (yrs) Y Mean 
2.C-3.5 42 6.0 
3.5-4.5 37 6.1 
4.5-5.5 50 6.3 
5.5-6.5 26 6.5 
6.5-7.5 30 6.9 
7.5-8.5 30 7.1 
8.5-9.5 39  7.2 

9,5-10.5 47 7.4 
1O ,5 -1 l05  52 7.9 
11,5-12.5 4 6  7.9 
12.5-13.5 46 8.4 
13,5-14.5  55 8.8 
14.5-15.5  5b 9 .5  
15.5-16.5 31 9.6 
16,5-17.5  38 9.9 
17.5-19.0 27 10.2 

Hin 5 t h  
4.9 4.9 
5.0 5.1 
5.5 5.6 
5.2 5.3 
5.5 5.8 
6.1 6.1 
6.4 6.4 
6.4 6.5 
6.9 7.0 
6 .5  6.7 
6.7 6.9 
6.9 7.3 
8.0 8.1 
8.4 8.4 
7.8 8.6 
8.8 8.9 

M A X I H U M  FIST B R E A D T H  
(Females) 

Age (yrs )  N Mean sod. 
2.0-3.5 32 5.6 0 .4  
3.5-4.5 34 6.1 0.5 
4.5-545 44 6.0 0 .5  
5.5-6.5 36 6.2 0.4 
6.5-7.5 33 6.6 0.4 
7.5-0.5 3C 6.7 0.5 
8.5-9.5 40 6.9 0.4 

9.5-10.5 46 7.1 0.6 
10.5-11.5 47 7 , 3  0 .7  
1 1 0 5 - 1 2 , 5  48 7.6 0.7 
12,5-13.5 61 7.8 0.6 
13.5-14.5 44 8.0 0.6 
14.5-15.5 45 7.9 0.6 
15.5-16.5 25 8,O 0.7 
16.5-17.5 42 8.0 0.7 
77.5-19.0 19 7.9 0.4 

Min 
4.9 
5.3 
5.2 
5.5 
5.5 
5.9 
60 1 
6.2 
5.7 
6.3 
6.6 
6.8 
6 . 6 
6.4 
7.0 
7.2 

5 t h  5 0 t h  9 5 t h  flax 
4.9 5.6 6.3 6.6 
5.3 6.0 6.7 7.2 
5.2 5.3 6.9 7 .1  
5.6 6.0 7.0 7*3 
5.8 6.5 7.3 7.4 
5 .9  6.7 7.3 7.4 
6.3 6.7 7.7 7.3 
6.2 7.0 8.2 9.7 
6.1 7.2 8.4 9.3 
6.6 7.4 9.0 9.4 
6.9 7.7 8.9 9.2 
6.9 7.8 9.0 9 , 2  
6.7 7.7 8.9 9.3 
6.5 8.0 9.0 9.1 
7.0 7.8 9.1 10,7 
*S 7 .8  ** 8.7 



MAXIMUM F I S T  DEPTH 

Subject  extends r i g h t  hand c o n t r a c t e d  t o  form a f i s t ,  thumb l y i n g  
across f i ngers .  With t h e  paddle  b lades o f  an automated s l i d i n g  
c a l i p e r ,  measure t h e  maximum depth o f  t h e  f i s t  o f  t h e  hand between 
t h e  knuckles and thumb. 
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f l A X I H U H  PfST DEPTH (cn) 
(flales and Peaales)  
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H A X I H U f l  FIST DEPTH (car) 
(Hales) 

Age (yrs) N Yean s.d. 
2.C-3.5 42 4.5 0.6 
3.5-4.5 37 4.8 0.5 
4.5-5.5 5 C  5.2 0.5 
5 .5-6.5  26 5.7 0.6 
6.5-7.5 30 6 .1  0 .5  
7.5-8.5 30 6 .2  Oa3 
8.5-9.5 39 6.4 0.4 

9.5-10.5 47 6.7 0 .4  
10.5-11.5 52 6 .8  0.4 
11.5-12.5  46 7.0 0.5 
12*5-13.5  46 7 .4  0.5 
13-5-14 .5  55  7.7 0.7 
14.5-15.5 50 0.1 0 .5  
15.5-16.5 31 8.5  0.5 
1 6 a 5 - 1 7 * 5  38 0 , 5  0 .4  
17.5-19.0 27 8 , 6  0 . 6  

B i n  5 t h  5 0 t h  9 5 t h  Mar 
3.7 3 . 8  4.4 5 . 6  5.7 
3.8 3.9 4 .8  5.6 5 .7  
3e7 1 5.2 5.9 6.3 
4.0 4 ,2  5 .7  6.5 6.7 
4.8 5.1 6.0 6.8 7.1 
5.6 5 , 6  6 . 2  6.7 6 . 9  
5.6 5.7 643 7.0 7.2 
5.7 5.9 6 .6  7 - 3  7.6 
6.0 6.1 6.7 7.4 7.5 
6.1 6.2 6 . 9  7 ,9  8 , s  
6.3 6.6 7.4 8.2 8.8 
6.5 6.6 7.6 8.7 9.9 
6.9 7.0 8 . 2  8.8 9.0 
7.5 7.5 8.4 9.3 9.6 
7 , 6  7.7 8.4 9.2 3.4 
7 .6  7.7 8.4 9.5 9.7 

M A X I H U M  FIST DEPTH (CR) 
(Females) 

N Mean s.d. 
32 4.2 G.5 
34 4.8 0.5 
44 5.1 0.5 
3 6 5 . 3  0.4 
3 3 5.6 0.6 
3G 5.8 0.6 
40 6.0 0.5 
46 6.3 Oa6 
47 6.7 0.7 
4 8 6e8  0 .5  
6 1 7 , 1  0 . 6  
44 7 , 1  0.5 
45 7 .2  C.6 
25 7.2 0.4 
4 2  7 .1  0 .6  
19  6 . 9  0.6 

Mia 5 t h  5 0 t h  9 5 t h  Max 
3eO 3.1 4a1 5.0 5.2 
3.7 3.8 4.8 5.4 5.5 
4.0 1 5.0 5.9 6.0 
4.4 4.6 5.3 6.0 6.5 
4.5 4.5 5.6 6.4 6.6 
4.2 4.5 5.8 6.5 6.7 
5.0 5.0 6.0 6.6 6.7 
0.5 5.4 6.1 7.1 703  
5.1 5.4 6.6 7.7 9.0 
5.4 5.8 6.7 7.5 7.6 
5.5 5.9 7.0 7.9 8.2 
6.0 6.2 7.0 8.0 8.1 
5.7 5.9 7.1 8.2 8 - 5  
6.2 6 . 2  7.1 7.7 7.9 
5.6 6.0 7.1 7,8 9 . 0  
5.9 ** 6.8 ** 7 .8  





TORSO, PELV IS ,  LEG, AND FOOT MEASUREMENTS 



SUPRASTERNALE HE1 GHT 

Subject  stands e rec t ,  f e e t  together ,  weight  evenly  d i s t r i b u t e d ,  arms 
hanging a t  s ides.  With t he  po in ted  blade o f  an automated anthro-  
pometer, measure t he  v e r t i c a l  d i s tance  f rom t h e  s tanding sur face 
t o  suprasterna le .  



SUFRASTEBYALE HEIGHT (CD) 

(Males and Females) 

Age (yrs) N ?!ean s o d e  
2 . C - 3 . 5  6 7  7 2 . 4  4 .  1 



SUPRASTE RNALE Hf I GHT (CMI 
C ..a C C 

#'= 

SUPRASTERNALE HE I GHT (CMI 



S U P F A S T E R N A L E  HEIGH'I! (CIU) 
(Males) 

Mean 
72.7 
77.6 
84.4 
31 .2  
97.7 

1C 3.0 
1C8.2 
1 1 1 . 6  
115 .0  
121 .2  
126 .4  
130 .9  
1 3 4 . 7  
1 4 1 . 3  
1 4 2 . 3  
1 4 4 . 4  

S T J P R A S T E R N A L E  HEIGHT (CB) 
(Females) 

Age (yrs) N Hean s.d. 
2.0-3.5 3C 72.C 4eC 
3 .5 -4 .5  35 7 9 . 3  4.0 
4 .5 -5 .5  41 8 4 . 1  3 .5  
5 . 5 - b . 5  34 89 .7  3 . 7  
6 . 5 - 7 . 5  42 95 .4  5.C 
7 . 5 - 8 . 5  3 2  99.2 4 .5  
8 . 5 - 9 . 5  4 8  105 .5  5 . 6  

9 .5 -19 .5  37 111 .4  5 .  1  
1 9 . 5 - 1 1 . 5  4 7  117 .1  6 . 9  
1 1 . 5 - 1 2 . 5  4 3  1LF.7 5.8 
1 2 . 5 - 1 3 . 5  5C 1 2 5 . 3  6 . 3  
1 3 . 5 - 1 4 . 5  31  127 .7  6.8 
1 4 . 5 - 1 5 . 5  4 9  1 3 0 . 7  5.6 
1 5 . 5 - 1 6 . 5  3 2  1 3 1 . 2  5.6 
1 6 . 5 - 1 7 . 5  36 131 .4  4 .7  
17.5-19.G 2 2  1 3 1 . 3  5 . 3  

5 C t h  3 5 t h  Max 
72.C 77 .2  8 1 . 3  
7 3 . 3  84 .4  d 7 . 5  
8 3 . 9  30 .4  9 1 . 4  
9 9 . 3  95.3 3 6 . 6  
95 .5  1C4.1 1 3 5 . 5  
9 8 . 3  1C16.2 11?9.5 

105.u 113 .5  1 2 2 . 3  
1 i r . s  120 .4  122 .0  
116 .9  1 2 7 . 6  129 .6  
127.5  129.1' 1.29.8 
125 .7  1 3 5 . 5  1 3 7 . 8  
125.1  1 3 7 . 8  1 3 9 . 8  
1 2 9 . 5  1 4 3 . 7  1 4 4 . 8  
13C.2 141.1  1 4 3 . 5  
1 3 1 . 7  139."  143 .6  
13C.L 138.2 14d.8 



CHEST HEIGHT AT AXILLA 

Subject  stands e rec t ,  w i t h  fee t  together ,  weight evenly  d i s t r i b u t e d ,  
arms i n i t i a l l y  r a i s e d  then lowered when inst rument  i s  i n  place. With 
the  po in ted  blade o f  an automated anthropometer, measure the  v e r t i c a l  
d is tance f rom the  s tanding surface t o  the  r i g h t  a x i l l a  ( a rmp i t ) .  



CI.IEST HEIGHT AT AXILLA (cn) 
(Males and Females) 

Aye (y rs )  N 
2 . 0 - 3 . 5  67  
3 . 5 - 4 . 5  78  
4 .5 -5 .5  9 3  
5 . 5 - 6 , 5  7 8  
6 . 5 - 7 . 5  86 
7 . 5 - 8 . 5  67  
8 . 5 - 9 . 5  9 0  

9 .5 -10 .5  E4 
1 . 5 - 1 1 . 5  86 
1 1 . 5 - 1 2 . 5  96 
1 2 . 5 - 1 3 . 5  1CB 
1 3 . 5 - 1 4 . 5  9 0  
1 4 . 5 - 1 5 . 5  80 
1 5 . 5 - 1 6 . 5  79 
1 6 . 5 - 1 7 . 5  67  
1 7 . 5 - 1 9 . 0  6 3  

Yean s.d. f l i n  5 t h  5 0 t h  9 5 t h  l a x  
6 5 . 2  3 .7  5 9 . 5  5 9 . 9  6 4 .  70.2 7 3 . 6  
72 .0  3 . 9  64 .6  6 6 . 3  71 .4  73 .0  3 2 . 2  
7 8 . 2  4 . 5  66 .6  7 0 . 5  7 . 1  8 6 . 7  3 3 . 8  
8 3 . 8  4 .6  7 Q . 2  7 6 . 0  8 3 . 2  92 .5  9 3 . 6  
8 8 . 9  4 , 7  76 .6  8 1 . 1  88 .6  95 .6  1 G 3 . 3  
94.1  5.C 8 4 . 6  8 7 . 3  33 .1  1C2.1 1 3 7 . 7  

1G0,4  5 . 5  87 .0  92 .4  100 .0  109 .6  1 1 4 . 7  
1 0 2 . 9  5 .2  9 0 . 9  93 .2  1 0 3 . 2  1 1 2 . 3  1 1 5 . 2  
1 0 7 . 3  5.0 97.G '38.9 1 3 7 . 7  116 .7  1 2 2 . 2  
1 1 2 . 7  5 .7  1 0 1 . 5  1 0 4 . 0  1 1 2 . 0  122 .4  1 3 3 . 1  
1 1 7 . 7  6.C 1C6.3 1C6.9 1 7 7 . 9 1 2 6 . 8  1 3 8 . 0  
1 2 2 . a  6 . 7  106 .3  1 1 2 . 3  1 2 2 . 5  1 3 2 . 5  1 3 3 . 2  
1 2 5 . 2  6 . 9  109.0  113.1  124 .9  1 3 6 . 4  1 3 9 . 7  
1 2 7 . 7  7 .4  1 1 9 . 3  115 .7  1 2 7 . 9  140.4  1 g 2 . 5  
127 .9  7 . 5  113 .6  116 .0  1 2 8 . 3  143 .7  141 .2  
1 3 6 . 7  8 . 3  114 .1  116 .6  1 3 1 . 3  143.2  1 5 3 . 8  
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AGE (YEARS) 



CIiEST HEIGHT AT A X I L L A  (cm) 
(Hales) 

Age (yrs) N 
2.C-3.5 33  
3.5-4.5 37 
4 .5 -5 .5  5 8  
5 . 5 - b . 5  37  
6 .5 -7 .5  4 1  
7 .5 -8 .5  3 6  
8.5-9 .5  41  

9 . 5 - 1 9 . 5  39 
10 .5 -11 .5  4 1  
1 1 . 5 - 1 2 . 5  55  
12 .5 -13 .5  5 8  
1 3 . 5 - J 4 . 5  Q9 
1 4 . 3 - 1 5 . 5  4 2  
1 5 . 5 - 1 6 . 5  38 
1 0 . 5 - 1 7 . 5  2 8  
17.5-19 . (3  38 

Age (yrs) 
2.0-3.5 
3 . 5 - 4 . 5  
4 .5 -5 .5  
5 .5 -6 .5  
6 .5-7 .5  
7 .5 -8 .5  
8 .5-3 .5  

9.1,-10.5 
1 0 . 5 - 1 1 . 5  
1 1 . 5 - 1 2 . 5  
1 2 . 5 - 1 3 .  5  
1 3 . 5 - 1 4 . 5  
14 .5 -15 .4  
1 5 . 5 - 1 6 . 5  
1 6 . 5 - 1 7 . 5  
17 .5-19 .C 

s . d .  Min 5 t h  50tn 9 5 t h  5 a x  
3.4 60.0 6 0 . 3  6 7 . 1  73.6 7 3 . 6  
4 .0  66 .1  6 6 . 7  7 1 .  7 9 . 6  92.2 
4 .6  06.6 69 .4  7 7 . 8  86 .7  8 3 . d  
5.0  74 .6  75 .7  8 2 . 6  92 .7  9 4 . 4  
4.0 79 .4  8 1 . 9  88.U 9 4 . 3  37 .4  
5.C 86.7  87 .6  93 .2  1 0 2 . 4  107 .7  
5 .7  87.0 89.1 9 9 . 4  107 .3  111 .5  
5 .0  92.0 9 2 . 3  192.6  110.5  1 1 3 . 3  
4 . 2  98 .7  99 .3  1 0 b . 9  114.C 117 .1  
5 .7  103.2 1 0 4 . 0  111 .4  122 .3  124 .7  
6.5 106.0 1C6. 1 117 .6  130.9 138 .6  
6 . 7  196 .3  112 .9  124.6  133 .6  1 3 3 . 2  
7 .3  lC'3.0 113 .5  1 2 5 . 8  137.2 133 .7  
6.C 1 1 0 . 3  123 .5  133 .1  142 .1  142 .5  
4.1 128 .3  128 .3  135 .4  140.6  141.2  
6 .8  1 2 0 . 3  1 2 0 . 8  135 .1  143.6 1 5 3 . 9  

CHFST H E I G H T  AT A X I L L A  (cm) 
(Females) 

Mean 
6 3 . 8  
71.7 
78 .4  
8 4 . 3  
8 8 . 3  
93.4 

101 .2  
1C3.3 
1 0 8 . 5  
1 1 3 . 4  
117 .8  
12C.d 
1 2 4 . 4  
1 2 2 . 7  
1 2 2 . 9  
1 2 4 . 2  



CHEST CIRCUMFERENCE AT AX1 LLA 

Subject stands e rec t ,  arms i n i t i a l l y  ra ised,  then lowered when tape 
i s  i n  place. With an automated tape device, measure t he  h o r i z o n t a l  
c i rcumference o f  the  chest dur ing  normal b rea th i ng  a t  t he  l e v e l  of 
t h e  a x i  11 a (a rmp i t )  . 



AGE (YERRSI 

CHES? C I R C U E F E F E N C 3  (cm) 
(Yales a n d  Femal,?s) 

Aye (yrs) N ?lean sad. !?in 5 t h  5 2 t h  9 5 t h  ' I  a x 
2 .C-3.5  2 1 1  5 3 * 7  2 .7  3 3 4  4 6 . 1  5C.5 5 4 . 9  5 3 . 2  
3 . 5 - 4 . 5  2 2 6  52 .7  2.7 4 5 . 9  4  52 .7  57.C 6 1 . 3  
4.5-5.5  2 6 3  55.0  3.C 47 .2  59 .4  5 4 . 3  5 3 . 7  7 4 . U  
5 .5 -6 .5  2 1 9  57 .3  3.4 48.3  52.2 56 .3  6 3 . 6  6 9 . 8  
6.5-7.5 2 2 5  60.2 4.5 50.4  53.9 5 9 . 5  67.9 31 .7  
7 ,s -8 .5  1 8 8  6 2 . 5  5 .2  5 2 . 9  5 5 . 2  6 2 . 1  71.2 9 2 . 5  
8.5-3.5  2 5 1  65 .4  5 .1  55.7 5a,7  6 4 . 6  7 J . 7  9 5 . 4  

3 .5-10.5  2 5 3  6 7 . 6  5.7 55 .6  60 .3  6 6 . 7  7 8 . 7  9 1 . 3  
1C.5-11.5  2 E G  7 0 . 8  6.6 5 4 . 0  62.2 69 .6  R 3 . 1  1 Q 2 . 5  
1 1 . 5 - 1 2 . 5  2 8 6  7 2 . 6  5.9 59 .4  6 4 . 6  7 1 .  84 .4  9 0 . U  
1 2 . 5 - 1 3 . 5  3 1 3  7 6 . 1  5 .7  60.6 6 7 . 9  7 5 . 7  8 6 . ?  ? 3 . 8  
1 3 . 5 - 1 4 . 5  2 7 0  7 3 . 4  6 . 2  59.8  70.0 7 8 . 3  93.3  9 3 . 9  
14 .5 -15 .5  2 t 3  €2.5 6 .2  69.0 73 .6  8 2 . 5  9 3 . 1  1 3 7 . 6  
1 5 . 5 - 1 6 . 5  1 9 8  85 .9  7 .4  6 9 . 2  7 5 . 5  0 4 . 3  99.9 112 .3  
1E.5 -17 .5  2 2 1  8 7 . 2  7 .5  70.6  77.0 8 6 . 3  93.9  1 1 1 . 1  
1 7 . 5 - 1 9 . 0  1 5 6  89.6 8.0 7 2 . 2  7 6 . 7  9 0 . 1  l r j 2 . 3  1 7 7 . 5  
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CHEST C I R C U M F E a E N C 3  
(Males)  

Aye (yrs) N 
2.C-3.5 1 1 5  
3 .5-4 .5  1 1 8  
4 . 5 - 5 . 5  1 4 3  
5 .5 -6 .5  1Cb 
6 .5-7 .5  1C4 
7 .5-8 .5  4 5  
8 . 5 - 9 . 5  1 1 4  

9 .5 -13 .5  1 2 4  
1C.5 -11 .5  1 4 1  
11.5-12.5  1 5 4  
1 2 . 5 - 1 3 . 5  1 5 4  
1 3 . 5 - 1 4 . 5  1 5 4  
14 .5 -15 .5  1 3 1  
15 .5 -16 .5  1 C C  
1 b . 5 - 1 7 . 5  1C4 
I ~ , S - I Y . C  e e  

Mean 
51 .3  
53.C 
55.4  
57 .8  
60.6 
62.9 
65.3  
6H.C 
79.4 
72.1  
76.C 
8C.1 
8 4 . 2  
89.6 
9 2 . 4  
94.3 

CHEST CXRCUME'EPENCE (cm) 
(Females) 

Age (yrs) N Yean s.d. Y i n  
2 .0 -3 .5  9 6  4 3 . 9  2 .6  43 .4  
3 .5 -4 .5  l i 8  52 .4  2 .6  45 .9  
4.5-5.5 1 i C  54 .6  3.3 47.8 
5.5-6.5 111 56.8 3.2 48.9 
6 .5 -7 .5  1 2 1  59.6  4 . 6  50.4 
7 . 5 - 8 . 5  9 3  62.2 5.8 53 .5  
8 .5 -3 .5  1 3 7  6 5 . 4  5.4 55 .7  

9 .5 -13 .5  1L9 67. 3 5.8 56.b 
13 .5 -11 .5  1 3 9  71.2  7.3 5 4 . 3  
1 1 e 5 - 1 . Z e 5  1 3 2  73.3 6.3 61.H 
1 2 . 5 - 1 3 . 5  1 5 9  76 .2  5.3 60.6  
13 .5 -14 .5  1 1 6  7 8 . 5  5.7 66 .5  
1 4 . 5 - 1 5 . 5  1 3 2  6 .  5 . 1  6 9 . 9  
15.5 -16 .5  98 8 2 . 1  5 .3  7 1 . q  
1 6 . 5 - 1 7 . 5  1 1 7  8 2 . 7  5.2 70.6 
17.5-19.C 8 92.8  4.9 7 2 . 2  

9 5 t h  Max 
53.3 53.6 
55 .7  6 5 . 1  
53.5 70 .4  
61.8 5 7 . 1  
68.8 q 1 . 7  
7 2 . 4  92 .5  
7 5 . 1  d 5 . 1  
76.9  31.0 
86.9 1 ? 2 . 5  
84 .8  8 3 . 8  
85.S :'Gm6 
87 .4  31.9 
88.d 1 2 7 . 4  
33.7 1F3.6 
92. 1  'Ji3 . 3 
9 2 . 5  3b.4 



CHEST BREADTH AT A X I L L A  

Subject  stands einect w i t h  f e e t  together ,  weight  evenly  d i s t r i b u t e d ,  
arms i n i t i a l l y  r a i s e d  then lowered when ins t rument  i s  i n  p lace.  
With t he  po in ted  blades o f  an automated anthropometer, measure t h e  
h o r i z o n t a l  breadth o f  t he  chest  a t  the  l e v e l  o f  t he  a x i l l a  ( a rmp i t ) .  
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CHES'I B R E A D T H  AT AXILLA (cm) 
(Nales)  

Fga (yrs) 
2.0-3.5 
3 .5-4 .5  
4 .5 -5 .5  
5 .5-6 .5  
6 .5 -7 .5  
7 .5-8 .5  
d . 5 - 9 . 5  

9.5-1C.5 
13 .5-11 .5  
1 1 . 5 - 1 2 . 5  
12 .5 -13 .5  
1 3 . 5 - 1 4 . 5  
1 4 . 5 - 1 5 . 5  
1 5 . 5 - 1 6 . 5  
10 .5 -17 .5  
17 .5 -19 .0  

N Mean s a d .  Nin 5 t h  5 0 t h  9 5 t h  l a x  
32 16 .5  1 . 3  12 .3  13 .6  1 6 . 5  18 .2  19 .2  
36 16.7 1 . 1  1 3 . 8  1 4 . 7  1 6 . 5  1 d . l  1 9 . 8  
58 17 .4  1.C 15.4 15 .8  17 .4  1 9 . 1  1 9 . 8  
39 17 .7  1 .6  1 3 7  15.1 17.5 20 .5  2101  
4 1  18 .1  1 . 2  15 .2  15 .7  18.?  19 .7  2 0 , 4  
36 19.3 1 .6  1 6 . 3  17 .2  1 9 0 1  21 .5  25 .9  
4 2  20.2 1 .8  15 .5  17 .3  2C.O 2 2 . 3  25 .2  
4C 20.9  2 . 1  1 7 . 3  17.6 2C.3 24.2 2 6 . 2  
41 20.8 1 . 7  17.7 1 7 . 8  2 9 . 7  2 3 . 6  25 .4  
55  22 .2  1 . 9  18 .7  19 .1  22 .b  2 4 . 8  2 9 . 3  
58 2 3 . 3  2.2 17 .6  19 .1  2 3 . 5  26 .3  2 9 . 3  
4 9  24 .9  2.C 19.7 2 0 . 7  2G.3 27.9 2 8 . 3  
4 2  25.5 2 . 2  19.8 2 1 . 3  2 5 . 5  28.6 29 .1  
3 @  27.7  2 . 3  22.0 22.9 27 .0  33.7 33.7  
28 2d.6 2.2 23.0 23 .6  28 .8  31.6 3 3 . 3  
3 8  L B . 9  2 . C  25.6 2 5 . 7  28.8 3 1 . 9  3 3 . 3  

CHEST B R E A D T H  AT AXILLA (cm) 
(Females) 

9 5 t h  f lax  
1  17 .2  
18 .3  19 .5  
18 .4  1 9 . 3  
23.1 23.9 
21.7 2 2 . 0  
23 .5  2 7 . 0  
24 .2  24 .4  
24.7 26 .9  
25 .9  31 .4  
27.9 2 8 . 9  
26 .8  28.1 
27.8 29 .1  
28 .5  2 9 , 4  
27 .5  23 .4  
28 .2  31 .1  
2 9 . 4  39.1 



WAIST HEIGHT 

Subject stands e r e c t  w i t h  feet  toge ther  and weight evenly  d i s t r i b u t e d .  
With t he  po in ted  blade o f  an automated anthropometer, measure the  
v e r t i c a l  d is tance from the  s tanding surface t o  the  umbi l i cus  (navel  ) . 



I 
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RGE (YEARS) 

H A I S ' I :  H E I G H T  (cn) 
(Yales and Fsmales) 

Age (yrs) M Mean s.d. ? l i n  5 t h  S e t h  9 5 t h  Yax 
2 . 0 - 3 . 5  6 7  4 9 3  3 . 3  43 .7  4 4 . 2  4 9 . 3  5 4 . 3  5 7 . 5  
3 . 5 - 4 . 5  78  55 .4  3 . 2  5 0 . 3  5 0 . 9  5 5 . 0  6 1 . 2  6 2 . 7  
4 . 5 - 5 . 5  9 3  6 0 , 6  3 . 5  50 .7  5 5 . 0  6 3 . 4  6 6 . d  6 9 . 6  
5 . 5 - 6 . 5  8 0  6 5 . 2  3 . 8  56 .6  5 9 . 0  6 4 . 9  7 2 . 1  7 5 . 7  
6 . 5 - 7 . 5  66  6 9 . 2  3.8 5 8 . 5  6 2 . 9  0 8 . 3  7 5 . 4  8 0 . 9  
7 . 5 - 8 . 5  t 8  7 3 . 9  4 . 0  6 6 . 4  6 7 . 5  7 2 . 9  3 0 . 1  94 .0  
8 . 5 - 9 . 5  9 1  7 9 . 2  4 . 5  5 8 . 3  7 1 . 5  7 9 . 0  8 6 . 3  30.5  

9 . 5 - 1 0 . 5  E 4  8 1 . 9  4 . 5  7 1 . 8  7 3 . 9  8 2 . 1  8 3 . 5  9 1 . 9  
1 0 . 5 - 1 1 . 5  8 6  8 5 . 6  4 . 1  7 2 . 8  7 9 . 4  8 5 . 5  3 2 . 3  3 5 . 7  
1 1 . 5 - 1 2 . 5  9 7  8 9 . 5  4 . 8  9 1 . 0  8 2 . 5  8 8 . 7  3 8 . 1  1 3 5 . 6  
1 2 . 5 - 1 3 . 5  1C8 93 .6  4 . 7  8 3 . 7  86.2 9 3 . 3  1 0 3 . 9  1 0 9 , 9  
1 3 . 5 - 1 4 . 5  90 97.6 5 . 8  84 .2  8 7 . 8  97 .2  1 0 6 . 6  1 1 3 . 7  
1 Q . 5 - 1 5 . 5  8 1  9 9 . 8  5 .4  87.5  9 1 . 1  9 9 . 7  108 .4  1 1 1 . 5  
1 5 . 5 - 1 6 . 5  7 9  1 0 1 , 3  6 .0  8 9 . 0  92 .2  1CG.9 1 1 1 . 2  1 1 4 . 3  
1 6 . 5 - 1 7 . 5  6 7  1 0 1 . 8  6 . 1  9 0 . 1  9 1 . 3  102 .0  111.4 1 1 4 . 6  
17 .5-19 .C E 2  1 0 3 . 7  6 .9  88 .6  93 .2  1 0 3 . 7  1 1 3 . 4  1 2 2 . 5  



MALES 
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WAIST H E I G H T  (cm) 
(Males) 

Aye (yrs) N 
2 . C - 3 . 5  34 
3.5-4.5 41 
4.5-5.5 35 
5.5-6.5 41 
6.5-7.5 45 
7.5-8.5 32 
8 .5 -9 .5  49 

5 1 . 5  44 
13.5-11.5 45 
11.5-12.5 42 
12.5-13.5 5G 
13.5-14.5 41 
14.5-15.5 39 
15.5-16.5 41 
16.5-17.5 39 
17.5-19.0 54 

Mean 
50.4 
55.5 
60.6 
64. d 
69.2 
74.0 
77.9 
51.3 
84.5 
e8.9 
93.5 
99.1 

10OeCI 
105.1! 
1C7.1 
106.9 

Min 
u3.7 
50.3 
50.7 
56.6 
61.1 
67.8 
68.3 
7 1 . 8  
78.2 
81 -0 
83.7 
84.2 
87.8 
89.0 
1C0.7 
93.8 

5 t h  50th 95th Max 
44.7 50.5 54.1 57.5 
50.8 55.2 60.2 61.3 
54.5 60.4 67.8 69.6 
57.0 64.2 72.1 74.1 
63.4 69.: 72.9 76.4 
68.4 72.7 79.9 84.0 
69.9 77.8 84.3 87.5 
73.1 81.1 89.6 91.9 
78.7 84.2 83.4 3 2 . 3  
82.3 87.9 97.5 98.8 
85.9 92.4 102.6 1'39.9 
89.1 99.3 107.2 113.7 
90.8 99.7 109.0 111.2 
98.6 1C6.0 112.5 114.3 
101.1 107.1 111.5 114.6 
95.5 106.6 116.5 122.5 

YAIS? H E I G H T  (cm) 
(Females) 

Mean 
48.2 
55.4 
6 P . 5  
65.5 
69.3 
73.5 
80.2 
82.2 
86.6 
30 . 4 
33.8 
95. a 
99.6 
97.1 
98.0 
58.5 

s. d .  Min 5th SCth 95th Yax 
3.2 44.1 44.1 48.2 53.5 59.5 
3 . 3  56.4 50.7 55.3 6 1 . 1  62.7 
3.3 54.2 55.4 5Q.2 6 6 . 5  6R.5 
3.6 57.2 59.0 65.1 70.2 75.7 
4.4 58.5 6C.6 68.5 76.6 8 2 . 3  
4.1 66.4 66.5 73.9 80 .5  91.2 
4. lc 71.5 73.3 7 3 . 9  87.1 93.5 
4.3 73.9 74.1 8 2 . 3  H9.3 9 3 . 9  
4.6 72.8 79.9 8 6 . 6  93.1 95.7 
5 • C 81.7 81.9 89.b 99.9 105.6 
4.1 85.9 8 93.7 99.8 101.8 
5 . 1  86.3 86.9 95.1 194.4 ll?q.9 
4.8 87.5 90.9 9 5 . 2  197.5 119.5 
3.7 91.3 92.1 96.1 192. 3 198.3 
4.2 90.1 90.2 9 7 . 5  104.1 136.7 
4.9 88.6 89.5 9 8 . 3  106.3 113.7 



WAIST CIRCUMFERENCE 

Subject  stands e r e c t  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  s ides.  With an automated tape device, measure 
the ho r i zon ta l  c i rcumference o f  t he  wa i s t  du r ing  normal b rea th ing  
a t  t he  l e v e l  o f  t h e  umb i l i cus  (nave l ) .  



- 
AGE [YERRSI 

WAIST C I a C U i 4 F E R E N C Z  (cm) 
(Ha le s  a n d  Females) 
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WAISI CIRCUMFERENC13  ( C S )  

(Hales) 

Aye (yrs) N 
2 . 0 - 3 . 5  1 1 5  
3 . 5 - 4 . 5  1 1 7  
U.5-5.5 142  
5 . 5 - 6 . 5  1C8 
6 .5 -7 .5  1 6 4  
7.5-8.5 96 
13.5-9.5 1 1 4  

9 . 5 - 1 0 . 5  1 2 4  
1 0 . 4 - 1 1 . 5  1 4 1  
11 .5-12 .5  154  
1 2 . 5 - 1 3 . 5  1 5 4  
1 3 . 5 - 1 4 . 5  1 5 5  
1 4 . 5 - 1 5 . 5  1 3 1  
1 5 . 5 - 1 6 . 5  100 
1 6 . 5 - 1 7 . 5  1 ~ 4  
17 .5 -19 .0  88 

bean 
48 .5  
4 9 . 2  
51 -0 
51 .9  
54 .3  
56 .6  
5 8 . 3  
61 .0  
63.0 
5 u . 4  
0 7 . 1  
b9.2 
71.5  
7 4 . 4  
76 .6  
7 8 . 8  

s.d. Y i n  5 t h  5 3 t h  9 5 t h  Yax 
3 . 3  42 .1  43 .6  4 . 1  54 .3  60 .6  
2 .9  42 .0  4 4 . 7  48.8 5 3 . 9  58.5  
3.4 4 3 . 7  4 5 . 0  5G.3 57 .4  62 .3  
3 . 7  4 4 . 4  45.8 5 1 . 5  58 .3  64 .4  
5 .  C 44.3  4 d . 9  5 3 . 5  62 .4  7 9 . 9  
5.7 45 .4  4 9 . 5  55 .b  6 5 . 5  a 3 . 6  
5 . 9  49.1 51 .5  57 .1  7 6 . 3  8 5 . 7  
7.3 5 0 . 9  5 3 . 5  5 9 . 2  7 8 . 3  G6.8 
7  7  50 .6  53.3  60 .3  7 5 . 8  5 3 . 6  
6.6 53.0 5 6 . 1  6 2 . 9  7 5 . 4  9 u . 6  
7 . 5  5 2 . 2  5 6 . 9  65 .7  8 1 . 2  3 d . 3  
6 . 8  58 .2  6 0 . 3  6 8 . 2  8 3 . 1  3 3 . 9  
7 . 6  5 7 . 8  6 1 . 7  7 3 . 6  8 5 . 1  l C J . 4  
7 .7  5 6 . 9  6 4 . 4  73 .G 8 9 . 5  1 q 3 . 5  
7 .7  6 3 . 5  6 7 . 3  7 5 . 2  31 .1  1 ? 5 . 3  
7 .6  6 2 . 5  6 8 . 4  7 7 . 4  92 .1  1 3 5 . 3  

WAIST ClRCUMFEFENCE (cm) 
(Females) 

N Mean s.d, 
95  47 .6  3.0 

1C9 39 .5  2 .9  
120 5 1 . 1  3 .9  
1 1 1  52.1 3 . 7  
120  5 5 . 3  6 . 3  

9 3  57 .0  6 . 5  
137  5 9 . 2  7 . 0  
l i S  2 . 5  6 . 7  
1 3 8  6 3 . 7  8 . 1  
1 3 2  6 5 . 2  7 . 7  
1 5 8  b7 .2  6 . 3  
1 1 5  6 9 . 1  7.0 
1 3 2  7 3 . 5  6 .3  

4 6  7 1 . 9  6 . 7  
1 1 5  7 2 . 2  7 . 3  

6 7  7 2 . i  6 . 1  

Min 
38.8 
41 .7  
4 3 . 7  
i i5.1 
'45.3 
4 6 . 3  
4 8 . 7  
5P .1  
08 .7  
51 .1  
53.u 
57 .4  
5 8 . 9  
59.7  
6C. 3 
6C.2 



WAIST BREADTH 

Subject stands e r e c t  w i t h  feet  together ,  weight evenly  d i s t r i b u t e d .  
With the  paddle blades o f  an automated anthroporneter, measure t h e  
ho r i zon ta l  breadth o f  the  t o r s o  a t  t he  l e v e l  of the umbi l i cus  
(nave l )  a t  a f i x e d  pressure value. 



10.00 1 i I 
2 U 6 8 10 12 1U 16 18 

AGE (YEFIRS1 

UBIST B R E A D T H  (cm) 
(f lales  and  F e m a l e s )  

Age (yrs) N Mean s . d .  I l i n  5 t h  SCth 9 5 t h  ?lax 
2 . i - 3 . 5  € 5  16 .1  1.0 13.7 1 4 . 3  1  17.9 1 3 . 8  
3.5-4.5 7 7  1  1.1 1 3 . 4  1 4 . 8  1 7 . 1  1 8 . 7  19.2  
4.5-5.5 9 3  17 .8  1 . 2  15.2 1 5 . 8  1 7 . 3  19.5  2:.8 
5 .5 -6 .5  78 18 .3  1.6 14 .5  1 5 . 9  18 .1  21.3 2 4 . 5  
6 .5-7 .5  87 19.0  2.0 14 .5  15 .5  18 .7  22.8 24 .6  
7 .5 -8 .5  68 2 0 . 4  1 . 8  19 .1  1 8 . 5  2 0 . 3  2 2 . 5  28 .5  
8 .5-9 .5  90 2 1 . 3  2 .2  17 .0  1 8 . 2  20.9  25.1  28.5  

9 .5-10.5  €5 21.9  2.8 16.9 1 8 . 1  2 1  2 6 . 3  3 3 . 3  
1C.5-11.5 86 22.4 2.7 1 6 . 2  18.6 22.0  26 .9  33 .1  
1 1 . 5 - 1 2 . 5  9 7  23.4 2.5 18 .2  1 9 . 8  23.0 28.1 23 .7  
12 .5 -13 .5  1C8 24.5  2.7 18.4 20 .8  24.2  2 3 . 6  3 4 . 6  
13.5-14.5  8 9  2 5 . 8  2 .4  20.1  21.3  25.7  23 .6  31 .7  
14 .5 -15 .5  e l  2 5 . 9  2.2 2C.7 21.7 2 6 1  29.3 32.C 
15 .5 -16 .5  7 9  27.1 2.2 21.6 2 3 . 6  27.1 33.8 33.6 
1 6 . 5 - 1 7 . 5  67  27.5 2 .3  22.3 2 3 . 5  2 7 , 3  3 1 . 3  3 3 . 8  
17.5-19.6 6 3  28.0  3.1 20.7  2 3 . 5  27 .5  32.9 36 .5  



FEMALES 

I 
10.00 1 
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WAIST B R E A D T H  (cm) 
(Hales) 

Age (yrs) 
2 . Q - 3 . 5  
3 .5 -4 .5  
4 .5-5 .5  
5 .5 -6 .5  
6 . 5 - 7 . 5  
7 . 5 - 8 . 5  
8 .5-9 .5  

5 .5 -10 .5  
1 3 . 5 - 1 1 . 5  
1 1 . 5 - 1 2 . 5  
1 2 . 5 - 1 3 . 5  
1 3 . 5 - 1 4 . 5  
14 .5 -15 .5  
1 5 . 5 - 1 6 . 5  
1 6 . 5 - 1 7 . 5  
17 .5-19 .C 

Mean 
1 6 . 3  
1 7 . 2  
1 7 . 8  
1 8 . 2  
l a .  5  
20 .1  
2C. 8 
21 .6  
21 .2  
22 .9  
2 4 . 1  
25 .4  
25 .4  
2 7 . 2  
27.0 
25.  C 

Min 
l 4 , O  
1 4 . 8  
15.2 
15 .2  
1 4 . 5  
18 .1  
17.0 
17 .4  
16 .2  
18 .2  
18.4 
20 .1  
2G.7 
2 2 . 0  
2 2 . 3  
2 C . 7  

5 t h  5 C t h  9 5 t h  Yax 
14 .6  1 6 . 3  17 .9  1 9 . 8  
1 4 . 8  1 7 . 3  1 8 . 9  13.2 
1 5 . 8  1 7 . 8  1 3 . 5  2n.R 
1 5 . 7  1 8 . 1  1 .  2 4 . 5  
15 .0  18 .4  20.9 22 .7  
1 8 . 5  1 9 . 9  22 .Q 2 6 . 9  
17 .8  20.3 24.2 29.5 
18 .0  2 1 . 2  25 .8  3 1 . 4  
1 7 . 1  2 1 .  24 .3  2 7 . 8  
19.7  2 2 . 6  2 7 . 3  2 9 . 0  
20 .3  2 3 . 9  Lr3.a 3 9 . 2  
2 1 . 2  2 5 . 1  2 3 . 5  31 .7  
20 .9  2 5 . 5  28.7 3C.2 
2 3 . 2  2 7 . 1  3 1 . 7  33.C 
22 .7  27 .9  3 0 . 1  3 2 . 2  
2 0 . 8  2 8 . 1  32 .6  3 6 . 5  

WAIST B R E A D T H  (cm) 
(Females) 

Mean s a d .  
1 5 . 9  0 . 9  
1 6 . e  1 . 1  
17.b 1 . 1  
18 .4  1 .7  
19.4 2 . C  
2 0 . 8  2.0 
21 .7  2.1 
22 .2  2 . 9  
23.4 2 . 7  
2 3 . 9  2 . 8  
259 1  2.7 
2 5 . 4  2 . 2  
2 6 . 5  2 . 6  
27 .0  2 .1  
27.4 2 . 4  
2 8 . 1  3 . 1  

Rin 
13.7  
13 .4  
15.6 
1 4 . 5  
14.9 
18.3 
17.6 
16 .9  
19.9 
1 9 . 8  
20 9 6 
2 1 . 1  
2 1 . 3  
21 .6  
22 .9  
2 3 . 8  



NATURAL WAIST CIRCUMFERENCE 

Subject  stands e r e c t ,  arms hanging a t  s ides.  Wi th  an automated tape  
device,  measure t h e  c i rcumference o f  t h e  t o r s o  a t  t h e  n a t u r a l  w a i s t .  



+ + 

X 

AGE (YEFIRSI 

N A T U R A L  WAIST C I R C U A F E R E N C E  ( C D )  

(Males and Females) 
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N A T U R A L  Y AIST CIRCUHFERENCE (cm) 
(Bales) 

Aye (yrs) Hean sod. M i 1 1  5th 50th 95th Max 
2.0-3.5 33 47.8 3 . C  41.9 42.2 47.3 51.6 57.3 
3 . 5 - 4 . 5  33 48.3 2.8 41.2 42.5 48.3 52.8 53.2 
4.5-5.5 55 51.2 3.0 45.1 45.7 51.3 57.3 5 9 . 2  
5.5-6.5 3 9  51.7 4.0 43.9 44.7 51.2 56.5 66.8 
6.5-7.5 41 53.4 3.7 46.0 46.0 52.9 59.0 63.6 
7.5-8.5 36 56.8 5.8 46.7 49.7 56.1 64.2 d2.6 
e.5-9.5 42 59.2 6.8 48.9 50.1 57.6 ?leg 82.7 

9.5-10.5 39 62.2 7.5 52.0 53.6 63.5 75.4 84.0 
10.5-11.5 41 6C.4 5.2 50.6 52.1 59.0 67.3 75.3 
11.5-12.5 53 65.3 6.9 54.8 55.0 63.2 76.5 92.3 
12.5-13.5 51 67.3 7.3 53.1 57.6 65.6 91,O 86.4 
13.5-14.5 41 71.1 6 . 7  60.9 63.2 70.6 82.5 3 3 . 2  
14.5-15.5 42 7C.8 6.3 57.9 59.7 69.8 1 84 .5  
15.3-16.5 38 75.6 6.6 57.2 67.9 74.1 87.6 31.2 
16.5-17.5 27 77.8 5.5 68.4 69.2 76.7 86.3 94.1 
17.5-19.0 38 79.3 8.0 63.6 67.9 78.b 92.5 105.8 

N A T U R A L  WAIST CIRCUMFERENCE (cm) 
(Females) 

N Bean sad. 
3 2  46.1 2.9 
34 48.6 2.9 
33 50.5 2.4 
40 51.4 3.0 
46 53.2 4.5 
32 55.9 6.1 
48 57.7 5.7 
45 58.6 7.7 
45 60.2 8.3 
40 61.5 6.8 
46 63.2 6.4 
39 64.9 5.8 
39 65.5 4.6 
40 65.5 5 . 2  
39 66.2 6.6 
25 66.8 5.9 



ILIOCRISTALE (PELVIS) HEIGHT 

Subject stands e r e c t  w i t h  f e e t  together ,  weight evenly  d i s t r i b u t e d .  
With t he  po in ted  blade o f  an automated anthropometer, measure t he  
v e r t i c a l  d is tance f rom the  s tanding sur face t o  the  h ighes t  p o i n t  
on t he  r i g h t  i l i a c  c r e s t  of the p e l v i s .  



w.004 1 
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AGE (YEARS) 

I L I C C R I S T A L E  HEIGHT (cm) 
(Ydles a n d  Females) 

Ago (yrs) N 
2 . 9 - 3 . 5  67  

Eean s a d ,  f l i n  
51.  U 3 . 6  43 .4  
5b .2  3 .7  4 9 . 5  
0 1 . 4  3 . 2  5 4 . 5  
6 6 . 4  3 . 4  5 7 . 6  
71 .6  U . 2  6 3 . 0  
75.C 3 . 9  6 5 . 7  
7 9 . 7  4 . 3  7 1 . 5  
83 .6  4 . 6  7 2 . 9  
6 7 . 2  5 . 6  7 5 . 4  
3 1 . 3  5 .7  78 .3  
94.8  5 . 2  3 2 . 5  
3 7 . 2  5 .7  7 8 . 8  
9 9 . 2  4 .5  8 9 . 5  

1 0 1 . 5  6 . 1  9 C .  1  
1 1 . 7  5 .5  38 .5  
102 .5  6.4 91.6  
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I L I 3 C f i I S I A L E  HEIGHT (cm) 
(Ilales) 

~ j t t  (yrs )  N Ye&n s.d. f i n  5 t h  
2 . 5 - 3 . 5  3 7  5 1 . 3  3.7 46.1 4 6 . 4  
3 .5 -4 .5  4 4  55 .0  3.5 49 .5  5C.6 
4.5-5 .5  35 61 .2  3 . 5  54.5 5 4 . 8  
5 . 5 - 6 . 5  3 6  3.6 61 .2  6 1 . 3  
6 , s - 7 . 5  3 4  7 1 . 6  4 . 4  63 .0  63 .9  
7 .5 -8 .5  3 2  75. 1  3 .5  5 d . 4  69 .3  
8.5-9.5  3 3  79 .8  3 . 8  71.7 71 .8  

9 .5-10.5  37 93 .1  4.7 7 2 . 9  7 4 . 9  
1C.5-11.5 4 9  e 5 . 3  4.9  75.4 76.0 
11 .5 -12 .5  5 2  9 1 , 5  6 , 3  913.3 8 1 . 9  
1 2 , 5 - 1 3 . 5  5C 95.1 5.6 q5.7 86 .4  
13 .5 -14 .5  3 97 .8  5 . 3  87 .2  92.7 
14 .5 -15 .5  29 10C.4 3 . 7  9 0 . 4  9b.1 
15 .5 -16 .5  31  134 .5  5 .6  9 2 . 5  93 .5  
1 0 , 5 - 1 7 . 5  ~e 1 ~ 4 ~ 3  4.8 94 .8  95.3 
1 7 . 5 - 1 3 , ?  2 3  1 0 6 . 9  4.9 99.2 9 9 . 3  

ILIUCFISTALE H E I G H T  (cm) 
(Females) 



H I P  HEIGHT AT BUTTOCKS 

Subject  stands e r e c t  w i t h  f e e t  toge ther ,  we ight  even ly  d i s t r i b u t e d .  
With t h e  p o i n t e d  b lade o f  an automated anthropometer, measure 
t h e  v e r t i c a l  d i s t a n c e  f rom t h e  s tand ing  su r face  t o  t h e  maximum 
p o s t e r i o r  p r o t r u s i o n  o f  t h e  but tocks.  
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HIP H E I G H T  AT BUTTCCX5 (cm) 
(Yales  a n d  Fesales)  

Age (yrs) N Year! s.d. ?!in 5 t h  5 C t h  9 5 t h  Yax 
2 . C - 3 . 5  6 7  40.4  2 .9  34,6  3 6 . 1  39 .9  4 5 . 2  G5.7  
3 .5 -4 .5  7 6  46.2  3.2 39,6  4 1 . 5  4 5 . 4  5 2 . '  5 4 . 3  
4 , 5 - 5 . 5  9 3  5 6 . 5  3.2 4 1 . 3  4 5 . 6  5 3 . 7  5 6 . 9  5 8 . 5  
5 . 5 - 6 . 5  e C  54 .8  3 . 4  48.1  49 .6  5 4 . 4  6 1 . 5  6 4 . 6  
6 . 5 - 7 - 5  e 6  58 .5  3 .7  4 8 . 9  5 1 . 8  5 3 . 5  64 .7  6 3 . 8  
7 . 5 - 8 . 5  6 E  6 2 . 6  3.7 5 5 . 8  5 6 . 7  6 1 . 9  6 8 . 1  7 4 . 9  
8 ,5 -9 .5  9 1  07 .3  4.0 58.0 60,9 6 7 . 2  7 3 . 8  7d.0 

9 . 5 - 1 0 . 5  E 5  6 9 . 2  4.0 60.0 6 2 . 4  6 9 . 4  75.4  79.0  
1C.5-11,5  8 6  7 2 . 5  3.4 63.0  6 6 . 7  7 2 . 6  77 .3  3 2 . 3  
1 1 . 5 - 1 2 . 5  97 7 6 . 3  4.8 67.9 b 8 . 8  75 .2  8 4 . 9  3 3 . 9  
1 2 . 5 - 1 3 . 5  1C3 7 9 . 3  4 . 5  71.0  7 2 . 1  7 3 . 7  85.3  3 3 . 9  
1 3 . 5 - 1 4 . 5  9C 82.5 5,6 71.5 7 3 . 4  8 1 . 8  2 2 . 2  9 5 . 5  
1 4 . 5 - 1 5 . 5  8 1  a 4 . 4  5 .5  7 2 . 2  74.8 83-53 9u.5 35.2 
1 5 . 5 - 1 6 . 5  7 9  8 5 . 2  6.0 7 3 , 1  7 6 . 3  8 5 . 5  94.1 9 3 . Q  
1 6 . 5 - 1 7 . 5  0 7  5  1  6 . 1  73 .3  ' 7 5 - 5  8 5 . 2  9 4 . J  3 6 . 6  
17 .5 -19 .C  6 3  e 7 . 4  7 . 1  7 1 . 8  75.3 97.3  99.2 1123.7 



HIP HEIGHT AT BUTTOCKS (CMI HIP HEIGHT AT BUTTOCKS (CMI 



HIP I i F I G H ?  A 1  EUTTOCKS (cnr) 
(Males) 

Age (yrs)  
2.1'-3.5 
3 .5 -4 .5  
4 .5-5 .5  
5 .5 -6 .5  
0 . 5 - 7 . 5  
7 . 5 - 8 . 5  
8 .5-9 .5  

9 . 5 - 1 0 . 5  
1 3 . 5 - 1 1 . 5  
1 1 . 5 - 1 2 . 5  
1 L , 5 - 1 3 . 5  
1 3 . 5 - 1 4 . 5  
1 4 . 5 - 1 5 . 5  
1 5 . 5 - 1 5 . 5  
1 6 . 5 - 1 7 . 5  
1 7 . 5 - 1 9 . C ~  

! l IP  n Z i G H I  AT dUTTCCKS (CD)  
(Females) 

M i n  
34 .6  
39,6 
46 .2  
49 .6  
rra.3 
55.8 
60,7 
6 2 . 3  
63 .0  
68.2 
71 .0  
7 1 , 5  
7 2 . 2  
7 3 . 1  
7 3 . 3  
71 .8  



H I P  CIRCUMFERENCE AT BUTTOCKS 

Sub jec t  stands e r e c t  w i t h  f e e t  toge the r ,  we ight  even ly  d i s t r i b u t e d .  
With an automated tape device,  measure t h e  maximum h o r i z o n t a l  
c i rcumference o f  t h e  h i p s  a t  t h e  l e v e l  o f  t h e  g r e a t e s t  p o s t e r i o r  
p r o t r u s i o n  o f  t h e  bu t tocks ,  as viewed f rom t h e  s ide.  



HIP C I R C U ? 1 F F R Z f i C E  (cm) 
(Males a n d  Females) 

Age (yrs) fi Aaan s . d .  "in 5 t h  5 C t n  3 5 t n  Yax 
2 . 3 - 3 . 5  2 C C  51 .7  3 . 2  43 .8  4 6 . 9  5 1 . 3  57.C 6 2 . 1  
3 .5 -4 .5  225  5 3 . 5  3.5 4 5 . 4  U8.2 5 3 1  59 .4  6 3 . b  
4 . 5 - 5 . 5  26C 56 .1  3 .5  48.2 5 1 . 2  5 5 . 6  6 2 . 2  7 7 . 7  
5 .5 -6 .5  217 S d . 3  4.C 4 9 . 9  52 .0  5 6 5 . 7  79 .0  
6 . 5 - 7 . 5  222 61 .9  5 . 2  49 .1  5 5 . 2  6C.3  7 1 . 7  3 4 . 6  
7 . 5 - a . 5  l e e  s 5 . c  5 .6  5 5 . 9  5 7 . 7  6 4 . 0  76.2  3 3 . 3  
d . 5 - 9 . 5  2 4 e  67 .7  5 . 9  55 .3  59 .4  6 7 . 3  7 9 . 3  9 1 . 4  

3.5-1C.5 2 4 7  70.R 6 . 7  59.4 61 .7  € 9 .  3 2 . 9  1 3 9 . 5  
1 3 . 5 - 1 1 . 5  276 74 .3  7 . 7  5 3 . 3  64 .2  7 3 . 1  30 .5  1 , ? ¶ . 2  
1 1 . 5 - 1 2 . 5  2E3 7 6 . 6  7 . 2  5 2 . 3  6 6 . 2  7 5 . 7  9 0 . 1  1 ? 1 . 9  
1 2 . 5 - 1 3 . 5  31G 8 1 . 3  7 .3  6 4 . 3  7Q.O 7 9 . 3  33 .3  1C7 .3  
1 3 . 5 - 1 4 . 5  27C 9 4 . 3  7 .1  6 C . 2  72 .9  8 3  96 .5  1C4.2 
1 4 . 5 - 1 5 . 5  2 6 2  e9 .1  7 . 1  5 9 . 5  75 .6  8 d . 2  93.? 1 1 3 . 3  
1 5 . 5 - 1 6 . 5  198  9 9 . 5  6 . 3  6 7 . 1  8Q.9 9C.1 1 9 1 . 5  1 2 3 . 9  
1 6 . 5 - 1 7 . 5  22C 91.8  6 .4  7 8 . 7  8 2 . 9  91.3  1 2 4 . 6  116. i l  
17 .5 -19 .0  156 93.0 6.C 7 7 . 1  84 .2  9 2 . 4  1C3.4 1 1 2 . 5  
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i 1 I P  CIPCUMFEBSNLE (cm) 
(nales) 

HIP CIP C U Y F E F 2 N C E  (CD)  

(Females) 

Age (yrs)  N Mean s a d .  K i n  5th S C t n  9 5 t h  " a x  
L . i - 3 . 5  4 5  5 1 . 2  3 . 1  43 .8  46.C 5 1 . 3  55.2 5 3 . 5  
3 .5 -4 .5  1 ( 9  5 4 . 1  3.4 46 .2  4 9 . 1  5 3 . 7  j ' j . 9  55.6 
4 . 5 - 5 . 5  3 6 . 7  3.0 39.7  52.0 5 .  1 .  7 7 . 7  
5 . 5 - 0 . 5  1 1 1  5 8 . 8  4.5 5G.h 52.0  56 .6  6U.13 77.qI 
6 . 5 - 7 . 5  1 1 9  6 2 . 5  5 .4  4 9 . 1  55.7 62 .3  71.8  33 .6  
7 . 5 - 8 . 5  9 4  6 5 . 0  5.9 5 5 . 9  58 .3  64 .0  7 7 . 5  gL1.3 
H . 5 - 9 . 5  1 3 7  6 t 3 . 7  i 7 . 8  63 .6  6 7 . 7  7 ! . 3  1 1 . 4  

Q . 5 - 1 3 . 5  1 2 9  7 1 . 6  6 .7  5 9 . 7  6 2 . 3  72 .6  3 2 . 3  l r 3 . 5  
i c . 5 - 1 1 . 5  1 3 9  7 5 . 7  e , i  5 9 . 3  64 .8  7 4 . 2  r 1 . 3  11;?.2 
1 1 . 5 - 1 2 . 5  1 3 3  7 5 . 3  7. 3  63 .8  66.2 7 7 . 3  3 1 . 1  q 4 . 1  
1 2 . 5 - 1 3 . 5  i 5 e  83 .u  7 . 1  ~ 5 . 7  7 2 . 5  3 2 . 2  3 4 . 4  1 ~ 7 . 3  
1 3 . 5 - 1 4 . 5  116 . t . 7  71 .6  7 5 . 9  e 6 . 5  JH.S  1 : r . ~  
1 4 . 5 - 1 b . 5  1 3 3  9 C . L  b.2  7 1 . 1  7 9 . 4  Y . 3  ' 3 3 . * ,  1 1 5 . 9  
15 . .5*16 .5  $ 8  Q 5 . 6  8 3 . 7  8 3 . U  8 9 . 5  1 9 1 ,  4 1 ) l . b  
1 t j . 5 - 1 7 . 5  1 1 6  Y 1 . C  b . 5  7 9 . 2  1  9 1 . 5  l " 5 . 0  1 1 3 . k  
1 7 . 5 - 1 9 . "  6 32.4 6 . 1  d L . 9  8 4 . 3  91:) l n 4 . 1  1 7 7 . 7  



H I P  BREADTH AT TROCHANTER 

Subject  stands e r e c t  w i t h  f e e t  together ,  weight evenly  d i s t r i -  
buted. With t he  paddle blades of an automated anthropometer, 
measure t he  ho r i zon ta l  d i s tance  between the  r i g h t  and l e f t  
g rea te r  t r ochan te r  1 andmarks. 



is. w J I 

2 V 6 8 10 12 1U 16 18 
4 

HI2 B R E A C ' I H  AT T a O C H A N T E R  (cm) 
(?!ales a n d  Femal9s) 

Age ( y r s )  N Yean s,d. ? l i n  5 t h  5 ? t n  9 5 t h  ::ax 
2 . G - 3 . 5  66 1 9 . 0  1.G 1 5 . 7  1  1 7 . 9  2 3 . 3  2C.7 
3 .5-4 .5  79  18 .7  1 .1  1 6 . 5  1 6 . 9  1 8 . 0  2 0 . 3  21.7 
4 .5 -5 .5  76 19 .6  1 . 0  17.C 1 7 . 6  1 9 . 5  21 .1  1 1 . 7  
5 .5 -6 .5  77 20 .2  1 . 1  18 .1  1 8 . 6  1 9 . 9  2 2 . 2  2 2 . a  
b .5-7 .5  74  21 .4  1 , s  1 8 . 8  1 9 e 3  2 1 . 1  2 4 . 3  2 6 . 3  
7 . 5 - 8 . 5  64 22 .4  1 . 6  1 9 . 3  2 0 . 5  2 2 . 2  24.' 2 7 . 8  
8 .5 -9 .5  @ c  2 3 . 5  1 . 8  20 .2  2 0 . 8  2 3 , d  26 .4  3 3 . 3  

9 e 5 - 1 0 m 5  74 24.2 1 . 7  2 1 . 2  22 .0  23 .7  2 7 . 5  2 9 . 7  
1C.5-11 .5  96  25 .8  2 .2  21 .9  2 2 . 9  2 5 . 5  2 9 . 3  3 2 , 7  
1 1 e 5 - 1 2 e 5  9 5  26.6  2.3 22 .5  23 .0  26 .5  30.6 3 3 . 9  
1 2 . 5 - 1 3 . 5  1CC 28.3 2.5 2 3 . 5  2 4 , 4  27 .6  33 .3  3 Q e d  
1 3 . 5 - 1 4 - 5  82 29.7 2.0 2 4 . 1  2 6 . 3  2 9 . 4  330"  3 5 . 3  
1 4 . 5 - 1 5 . 5  € 7  3 C e 9  2.3 2 4 . 6  27 .1  3 1 . 2  34 .4  3 5 . 7  
1 5 e 5 - 1 6 e 5  6 3  32 .2  2 .0  2 8 . 1  2 8 * 6  3 2 . 1  36 .1  3 3 . 0  
1 b . 5 - 1 7 . 5  74 32 .4  2 . 1  28.7 29.6 32 .Q  3 6 . 0  3 8 . 7  
1 7 . 5 - 1 3 . 0  4 6  3 2 . 8  1 .7  29 .6  3 0 . 6  3 2 , 4  3 6 . 3  3 7 . 3  



15.00 ! I , i 
2 U 6 8 10 12 1U 16 18 

AGE (YEFIRS) 

UO. 00 + M 
UO.00-. M - M 

x X 
X M 

t! X 

LT 35.00.- 
W 

"x" X d' 
I- 
Z M a I r 

30.00-• X 

+ 
P a M 

M 

L M 

& 25.00.- 
2 M *  1 '  

!5 
r 

M I 
15.001 

1 

2 U 6 8 10 12 14 16 18 
AGE (YEFIRSI 



H I P  B H E A L I H  AT I R O C H A N T E R  (cm) 
(Hales) 

Age (yrs) ti Ye311 s a d .  Min 5 t h  5Cltn 9 5 t h  Y d x  
2 . 2 - 3 . 5  36 1 8 , 1  1 . 1  1 6 . 4  1 6 . 6  1 7 . 3  2 3 . 3  2 9 . 7  
3.5-4.5  44  1 9 . 5  1 . 2  16 .5  1 6 . 7  18 .2  2 0 , s  2 1 . 7  
4 . 5 - 5 . 5  3 5  1 9 . 4  1 . 1  17.G 1 7 . 2  13 .4  23 .7  2 1 . 5  
5 .5-0 .5  4 3  2C.3 1.C 1 0 . 3  1 2  Ld.2 2 2 . 7  
6 . 5 - 7 . K  3 2  21 .2  1 . 3  1 f l .8  19,O 2 1 . 1  2 3 . 2  24.G 
7 . 5 - 8 . 5  22  2.2.6  1 . 4  2C.6 2 0 . 7  22 .4  2 4 . 3  2 7 . 9  
8 .5 -9 .5  3 3  2 3 . 7  1 . 6  2 0 . 7  2 0 . 8  2 3 . 7  2 6 . 1  2 7 . 5  

3 . 5 - 1 3 . 5  37  2 1.8 21 .2  2 1 . 8  23.4 2 7 . 7  2 3 . 7  
l q e 5 - 1 1 . 5  4 e  2 5 . 5  2.C 2 2 . 5  23.0 2 4 . 7  29.2 3 1 . 2  
1 1 , 5 - 1 2 . 5  5 ~  2 6 . 2  2 . 1  2 2 . 5  23 .2  26.: 2 9 . 6  32 .8  
1 2 . 3 - 1 3 . 5  50 27 .5  2.3 2 3 . 5  2 3 . d  2 7 . 2  3 1 . 5  34 .1  
1 3 . 5 - 1 4 . 5  5 1  2 9 . 5  2 .1  2 4  1  L5.8 29.L 3 3 . ?  3 3 . 9  
1 b . 5 - 1 5 . 5  39 3C ,2  2 . 4  24 .6  2 5 . 9  3 0 . 1  1 3 . 5  34 .9  
1 5 . 5 - 1 6 . 5  3 1  3 2 . 2  1 .9  2 1 2 8 . 3  3 2 . 2  3 5 . 5  3 7 , l  
1 5 . 5 - 1 7 . 5  38 3 L , 3  2 . 2  2 9 . 4  2 9 . 5  3  36 .6  3 4 . 7  
1 7 . 5 - 1 9 . 0  2 3  33 ."  1 . 6  2 9 . 6  2 9 . 8  3 2 . 6  3 5 . 3  3 0 . 4  

HI? B B E A C ' I t i  AT T F O C H A N T E R  (cm) 
(Feaa les )  

N Mean s.d. Min 
3i: 1 7 . 3  g.9 1 5 . 7  
35 1H.3 C.9 1 6 . 3  
4 1  1 9 . 7  0 .8  1 9 . 2  
34 2C.1 1 . 1  1 8 . 1  
02  ~ 1 . 5  1.7 1 8 . 0  
32 LL ,3  1 . 7  I ? .  3 
U7 2 3 . 5  2 .C  2 C .  2 
37 24.3 1 . 6  2 2 . 1  
4k 2 b . 1  2 .3  21 .9  
4 3  i 7 . 1  2 . U  22.9 
5C; 2:j.J 2 . 6  2 4 . 4  
3 1  3 G . C  1 . 9  2 7 . 2  
4 6  3 1 . 5  2 . 1  2 7 . 6  
32 j 2 . L  2 . 2  28 .6  
36 3 2 . 6  2 . 0  2 8 . 7  
2 3  2 1 . 9  30.6 



ILIOSPINALE [PELVIS) HEIGHT 

Subject  stands e r e c t  w i t h  f e e t  together ,  weight evenly  d i s t r i b u t e d .  
With the  po in ted  b lade o f  an automated anthropometer, measure t he  
v e r t i c a l  d is tance from the  s tanding sur face t o  the  r i g h t  a n t e r i o r  
super io r  i l i a c  spine o f  t he  p e l v i s .  



55.00 

US. 00 t 
AGE (YEARS) 

I L I O S F I N A L E  HEIGHT (ca)  
(Males and Femalas) 

Aye (yrs) N Xean sad. Mln 5th 59th 35th l a x  
2 . C - 3 . 5  67 47.3 3.1 39.8 43.4 47.6 53.2 55.3 
3.5-U.5 79 52.5 3.5 U6.6 47.9 52.6 5 3 . 3  5 4 . 0  
4.5-5.5 76 57.3 3 . 2  5Q.4 51.4 57.6 02.5 6 3 . 6  
5 . 5 - 6 . 5  77 02.2 3.5 53.7 57.2 61.3 68.3 73.6 
6.5-7.5 76 66.9 3.8 57.9 60.7 66.4 73.9 77.2 
7.5-8.5 64 70.3 3.6 61.8 64.0 7C.J 75.6 77.6 
8.5-9.3 El 74.6 4.2 65.7 67.6 75.0 81.3 6 6 . 9  

9*5-1Ce5 75 78.2 4.6 7C.3 71.4 78.1 86.7 50.3 
1C.5-11.5 57 81.9 5.0 70.6 74.0 81.5 39.7 35.7 
11.5-12.5 96 85.5 5.4 72.7 77.0 85.3 94.4 1C1.7 
12.5-13.5 liC d 3 . 0  5.4 74.1 81.1 83.0 93.3 1'3.7 
13.5-14.5 b 2  91.d 5.6 75.0 81.5 91.4 103.5 1C2.9 
14.5-15.5 e s  93.0 4 .6  I .  8 5 . 2  9 2 . 3  39.9 1?1.3 
15.5-16.5 63 95.3 6.3 82.3 85.1 35.2 105.7 l?d.O 
16.5-17.5 74 95.5 6.C 80.5 86.0 94.3 104.3 1:3.3 
17.5-19.0 46 35.9 7.1 8 4 . 3  85.9  5 5 . 2  198.7 113.3 



MALES 

35.00 ! , a 

2 U 6 8 10 12 1U 16 18 
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35.004 I i 
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AGE (YEFIRS) 



I i I O 3 F I N A L E  H E I t i f i T  (cm) 
(Hales) 

I L I O S F I N A L E H E I G H T  
(Females) 

Age (yrs) h rlear, s.d. 
2 -  3C 48.1  3 . 2  
3 .5 -4 .5  35 53 .8  3.6 
4 . 5 - 5 . 5  b1 5 7 . t  3 . 1  
5 . 5 - 6 . 5  3Q 6 1 . P  3.4  
6 .5 -7 .5  4 2  6 6 . 5  3 . 9  
7 . 5 - 8 . 5  3.2 6 j . 7  
8 . 5 - 9 . 5  4 8  7 4 . 1  4 . 6  

9 .5 -1? .4  38 7 4 . 6  
1C.5-11 .5  4 8 4 . 1  5 . 7  
11 .5 -12 .5  43 84.7  4 .9  
1 2 . 5 - 1 3 . 5  5C 8 9 . 1  5 .1  
1 3 . 5 - 1 4 . 5  31  3 L 4  5 . 8  
1 4 . 5 - 1 5 . 5  4 9  91.6  4 . 8  
1 - 1 6  ~f 1  5 . 2  
1 6 . 5 - 1 7 . 5  7 6  31 .4  4 . 0  
1 7 . 5 - 1 J . 3  ~3 5 .  4.5 



BISPINOUS BREADTH 

Subject  stands e r e c t  w i t h  f e e t  together ,  weight evenly  d i s t r i b u t e d .  
With the  po in ted  blades o f  an automated anthropometer, measure the  
d is tance between the  r i g h t  and l e f t  a n t e r i o r  super io r  il i a c  spines 
o f  t he  p e l v i s .  



10. w 4 I 1 

2 rl 6 10 12 14 16 18 
4 

ACE (YEFIRS1 

E I S P I N C U S  B B E A C T H  (CN) 
(Ha le s  and Females) 

Age (yrs) U Yean s.d. Mi n  5th 5 C t h  95th ?lax 
2.7-3.5 67 1 1.2 11.5 12.4 14.6 1 16.9 
3.5-4.5 79 14.9 1.2 12.3 12.0 1 8  16.7 18.3 
4.5-5.5 7 b  15.7 1.3 12.0 13.3 15.8 17.5 13.4 
5.5-6.5 77 16.2 1.3 12.9 14.2 16.C 18.5 13.5 
6.5-7.5 75 17.2 1.4 13.3 5 17.1 1 21.9 
7.5-0.5 64 17.0 1.U 14.4 15.1 17.4 19.5 23.1 
8.5-9.5 k O  18.5 1.5 15.7 16.5 19.1 21.2 22.3 

9.5-10.5 75 13.7 1.6 1 5 3  16.1 18.5 21.2 23.3 
1C.5-11.5 $ 7  19.5 1.8 16.3 16.8 1 . 3  22.5 25.7 
11.5-12.5 96 2 2.1 15.5 16.6 19.9 23.7 26.3 
12.5-13.5 1CG 21.3 2.1 16.6 17.9 21.1 24.7 20.7 
13.5-14.5 8 2  21.6 1.7 17.3 18.2 21.5 24.C 2i.C 
14.5-15.5 € 8  22.5 1.8 17.2 1 9 3  22.3 25.5 27.1 
15.5-16.5 63 23.5 1.9 1 23.2 23.4 25.4 2 7 . 3  
16.5-17.5 73 23.7 1.9 18.8 20.3 23.9 26.5 23.2 
17.5-19.C 45 23.3 1.9 20.1 20.3 24.0 26.3 23.3 



l0.00+ : r 
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AGE (YEARS) 
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E I S P I N C D S  B P E A C T H  (cm) 
(Males) 

Age (yrs) N Yean s.d.  !!in 5 t h  5 0 t h  95th fiax 
2 . ' - 3 . 5  3 7  14.6 1 .2  11.5  12.3  1 4 . 5  1 6 . 4  16 .8  
3.5-4.5 4 4  14.d  1 . 4  12.3 12.5  14.0  17 .1  1 q . 3  
4 . 5 - 5 . 5  15 15.6  1.4 12.0 12 .5  1 5 . 7  17 .5  1 7 . 9  
5 . 5 - 6 . 5  4 3  16.0 1 .3  12.9 13.7 l S e t i  13.4 13.0  
5 - 7 5  3 4  17.C 1.3 14.3  1 4  1S.H 1 3 * 0  13.6  
7 . 5 - 8 . 5  3 2  17.3 1.C 1 1 5 . 2  1 7 . 1  18.9 1 3 . 2  
P.5-9.5 33 18.9  1 . 3  15.7 16.0 1 7 . 3  2 0 . 1  21 .2  

3 . 5 - 1 6 . 5  37 18.3 1 .8  15.3 15.7  1 0 . 2  20.9  2 3 . 3  
1 3 . 5 - 1 1 . 5  4 9  19 .1  1 .4  16.3  1 6 . 5  18.Q 21.4 22 .4  
1 1 . 5 - 1 2 5  5 3  1 3  1.7 15.5  15.8 1 9 . 1  2 2 . 6  24.2 
1 2 . 5 - 1 3 . 5  5C 20 .6  2.2 16.6  17.1  2C.3  2 5 . c  2 6 . 7  
1 3 * 5 - 1 4 * 5  5 1  21 .2  1.7 17.3 1d.C 2 1 . 1  2 3 . 6  20.0  
1 4 . 5 - 1 5 . 5  39  i2.C 1.7  17,2 18 .6  21.9 24 .2  L5.P 
1 5 . 5 - 1 6 . 5  3 1  23.5  2.1 19.0 19 .4  23.6 26.4  27 .3  
1E .5 -17 .5  3 6  23 .4  1 .8  2 F . 5  2C,6  23.4  26.6  27.3  
17.5-19. ;  2 3  23 .5  1 .9  2C.1 20 .1  23.4 26.d 2 7 . 2  

B I S P I N C U S  E K E A C T H  (cm) 
(Females) 

Ayt: (yrs) N Mean s . d .  K i n  5 t h  5 C t - h  9 5 t h  :fax 
2 . r - 3 . 5  3c 1U.6 1.1 1 1 . 7  12.G 1 4 . 8  1 5 . 3  1 6 . 0  
3 . 5 - 4 . 5  3 5  1 5 . 1  9.9 13.4 1 3  15 .1  16.3  1 6 . 7  
4.5-5.5 4 1  1 5 . 9  1 .1  3  1 3 . 6  1 5 . 9  1 7 . 3  13.4 
5 . 5 - 6 . 5  34  16.5  1.2 14.0  14 .1  1 6 . 1  18.5 1 8 . 8  
6 .5-7 .5  4 1  1 7 . 4  1.5 1 3 . 9  1 5 . 1  17 .2  19.4  21 .9  
7 . 5 - 8 . 5  3 2  1 1.7 1 15.0  1 7 . 7  20.4  2 3 . 1  
9 . 5 - 9 . 5  4 7  l Y . C  1.5 16 .5  1 6  13.3 21.7  2 2 . 3  

1 5  3 8  13.3  1.4 16.7 16.U 1 3  21 .5  2 2 . 5  
1 ~ ~ 5 - 1 1 . 5  4 k  1 9 . 3  2.C 1 6 . 8  1 7 . 1  19.4  2b.3 2 5 . 7  
1 1 . 5 - 1 2 . 5  4 3  L 1 . 2  2 . 1  1 6 . 7  17.6  2 1 . 1  2 4 . 1  2 5 . 9  
1 2 . 5 - 1 3 . 3  5~ 2 2 . q  1.8 1 b . d  13 .5  2 2 . 9  24.4  2 0 . 4  
1 3 . 5 - 1 4 . 5  3 1  L L . 4  1.6 17 .6  18.7  2 2 . 6  2 4 . 3  2 5 . 3  
1 4 . 5 - 1 5 . 5  4 9  ' 2 . 0  1.8 19.7  2C.3 22.4  b , 7 . 1  
1 5 . 5 - 1 6 . 5  3 2  2 j . S  1.6 2C.6 23 .7  2 3 . L  2 3 . j  2 7 . C  
1 b . 5 - 1 7 . 5  3 5  2 3 . 4  2 .1  18 .8  19 .5  L4.l: 26.1 2 4 . 2  
17.5-13. !  2 2  2 . 3  1.8 21 .3  2 1 . 3  2 4 . 3  2 6 . 5  2 3 . 3  



GLUTEAL FURROW HEIGHT 

Subject  stands e r e c t  w i t h  f e e t  together ,  weight evenly d i s t r i b u t e d .  
With the  po in ted  blade of an automated anthropometer, measure the  
v e r t i c a l  d is tance from the  s tanding surface t o  the  lowest  p o i n t  
where the  bu t tock  curve and the  back of t he  r i g h t  t h i g h  j o i n .  



30.00 4 i 
2 U 6 0 10 12 1U 16 18 

RGE [YERRSI . 

G L U T E A L  F U R R O W  HEIGHT(ca)  
(Males and Females) 

Aye (yrs) 3 ?lean sad. N i n  5 t h  
2 . 3  € 7  3 7 . 5  2 . 9  30.4 3 2 . 1  
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G L U T E A L  F U B R O k i  HFIGHT (cm) 
(Males) 

Aye (yrs) N Mean s.d. M i n  5 t h  5 C t l r  9 5 t h  Ydx 
2.C-3.5 37 37. 3  2 . 8  3 2 . 5  3 2 . 0  3 7 . 4  4 1 . 5  4 2 . 2  
3 . 5 - 4 . 5  44  0 . 9  2.9 36.6 36.8 0 .  45.6 4 9 . 2  
4 .5-5 .5  2 5  45 .6  3 . 2  39.6 u 2 . 2  4 5 . 3  59 .2  5 , , 8  
5 . 5 - b . 5  4 3  5 1 . 5  3.6 45 .4  4 6 . 1  51 .1  5 5 e a  5 4 . 9  
6 . 5 - 7 . 5  34 5 5 . 8  3 .5  47 .4  48.4 55 .4  6 0 . 6  6 2 . 7  
7 . 5 - 8 . 5  32 5 9 . 4  3 . 3  51.9 53.1 5 9  6 3 . 9  iU.8 
8.5-9.5 5 2  6 2 . 6  3 . 7  5 5 . 5  55.6 6 3 . 7  6 7 . 6  5 5 . 7  

3 . 5 - 1 7 . 5  37 . 3 . 8  5 7 , 4  58.8 65.5 7 3 . 8  7 4 . 7  
1C .5 -11 .5  4 9  6 6 . 9  3 . 3  58 .7  60.5 6b.3 72 .9  7 4 . 3  
1 1 . 5 - 1 2 . 5  52 7L.L 4 .9  6 2 . 1  65.2 7 1 . 3  8 0 . 7  dU.4 
1 2 . 5 - 1 3 . 5  5C 74 .4  4 , 8  65.5 67.6 74 .1  92 .4  8 7 . 5  
1 3 . 5 - 1 4 . 5  5 1  7 6 . t  4 . 7  6 4 . 5  69.8  7 5 . 8  d 4 . 2  d 5 . 3  
1 4 . 5 - 1 5 . 5  3 9  70.: 3 . 7  7 1 . 7  7 2 . 7  78 .7  8 4 . 2  9 4 . 5  
1 5 e 5 - 1 6 . 5  3 1  9 1 . 7  5 . C  71.7  72.7 8 2 . 1  8 8 . 2  91.G 
1 6 . 5 - 1 7 . 5  3 8  8 1 . r  4 . 2  72 .5  73 .3  8 2 . 7  8 7 . 4  3 3 . 2  
1 7 - 1 3  2 3  83.4 4 . 6  7 6 . 1  76 .2  8 1 . 9  91 .3  7 1 . 5  

G L U T E A L  F U H R O W  H Z I G H T  (cm) 
(Females) 

Age (yru) N 
2.C-3.5 3C 
3 .5 -4 .5  35 
4 5 - 5 5  41 
- 6 .  3.3 
6 . 5 - 7 . 5  4 2  
7 .5 -8 .5  32 
8, : -9 .5  4 7  

- 1 . 5 - l f . 5  3}j 
1L .5 -11 .5  4 e  
11 .5 -12 .5  4 3  
1 2 . 5 - 1 3 . 5  5 C  
1 3 . 5 - 1 4 . 5  3Ce 
1 4 . 5 - 1 5 . 5  49 
1 5 . 5 - 1 6 . 5  J i  
1 6 . 5 - 1 7 . 5  30 
1 7 . 5 - 1 3 , ;  ~3 

Year, 
3 7 . 7  
42 .7  
4 6 . 5  
4 9 . 7  
5 3 . 8  
5 7 . r  
6C.Y 
64 .4  
68.4 
7 0 . 2  
7 2 . 3  
73.61 
7k .b  
74 .3  
7 3 m $  
7 3 . 3  

Min 5 t h  
30.4 31 .1  
38.2 38.2 
39.7 4 1 . 5  
44 .1  44 .6  
4 7 . 7  4 7 . 9  
51 .5  5 1 . 7  
53.2 54,Cl 
5 7 . 1  58 .4  
58.0 5 3 . 5  
6 2 . 1  6 3 . 6  
61 .5  65.6 
60.6 6 3 . 7  
64.5  66.6 
67.0 f 1 7 . ~  
64 .1  06,C 
6 9 . 0  69.1 



TROCHANTERIC H E I G H T  

Subject stands e r e c t  w i t h  f e e t  together ,  weight evenly  d i s t r i -  
buted. With the po in ted  blade o f  an automated anthropometer, 
measure t he  v e r t i c a l  d is tance from the s tanding sur face t o  t he  
r i g h t  t r ochan te r  1 andmark. 



3S.ooC 
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I 

AGE (YEARS1 

T R O C H A N T E E I C  H E I G H 2  (cm) 
(!ales and Females) 

Age (yrs) N Xean sod. ?in 5 t h  5 3 t h  9 5 t h  Yax 
2 .3 -3 .5  € 7  42.6  3 .3  35 .0  37.6 42.6 48 .3  4 3 . 3  
3 .5 -4 .5  79 46.9 3.4 41 .2  42.C~ 46 .5  5 2 . 3  53 .7  
4 .5 -5 .5  7 6  51.6  3.C 45.Q 4 6 . 3  5 1 . 7  55.3  5 3 . 7  
5 .5 -6 .5  77 5 6 . 3  3.3 5 0 . 2  5 1 . 2  55.8  2 . 1  6 8 . 5  
6 .5-7 .5  7 3  6 0 * 3  3.7  52.7  54 .8  5 9 . 3  6 5 . 3  6 3 . 9  
7 .5 -8 .5  6 4  63 .6  3.5 54 .5  57.C 63 .9  6 3 . 3  7C.7 
8 .5 -9 .5  B C  6 7 . 5  3 .8  60.4  61.0 67.6 73.1 70.4 

9 .5-10.5  75  7 1 . 3  4.4 6 4 . 1  64.6 70.8  73.8 d 2 . 3  
13 .5 -11 .5  9 7  7 4 . 2  4 .7  64.4 6 7 4 . 2  1 .  86.7 
1 1 . 5 - 1 2 . 5  9 6  7 7 . 3  4.8 6 7 . 4  7C.Q 76 .6  8 4 . 7  31 .3  
12 .5 -13 .5  100 8C.7 4 . 9  68 .2  72.6 8 9 . 5  8 3 . 9  3 6 . 4  
13 .5 -19 .5  8 2  d2.8 5 .3  6 5 . 8  7 3 . 8  82.0 91.2 3 3 . 8  
14 .5 -15 .5  6 7  d4.2 5.0  72 .0  7 4 . 8  8G.6 9 0 . 3  9 4 . 2  
1 5 . 5 - 1 6 . 5  6 3  8 5 . 3  6 .2  74 .2  7 6 . 8  8 6 . 2  35.3 3 9 . 6  
1 6 . 5 - 1 7 . 5  7 4  85.8  6 . 0  72 .4  7 5 . 8  8 4 . 8  9 5 . 2  133 .9  
17.5-19.C 46 8 6 . 7  6 . 6  75 .3  76 .5  85.7  33.1 1 2 3 . 7  



MRLES 

35.00 I 
i 

2 U 6 8 10 12 1U 16 18 
AGE (YEARS1 



I ' R O C H A N T E E I C  H E I G l l T  (cm) 
( H a l e s )  

s o d .  Min 5th 
3 * 4  3C.3 36.9  
3 .1  41.2 41.4  
3.6 4 6 1  46.2  
3 . 5  50 .2  5 1 . 1  
3.9 55.6 5 5 . 7  
2 .  3 56.8  57 .3  
3.2 OC,6 61.4 
40  2 6 4 . 1  64.4  
4.2 6 4 . 9  66.4 
5 * 3  6 R * 2  70.0  
5 .1  71.9 73 .2  
5.1 7 3 . 1  75 .4  
3.5 78.5 79.5 
4.9 77.4  79.6 
4.6 7'3.3 80.9 
4 .6  82 .7  83.1 

T F O C ~ ~ A N T E F  IC H E I G I i T  (cm) 
(Females) 

s.d. M i n  5 t h  
3.3 35.9  36 .2  
3 .5  42.4 42.8  
3.0 45.4  46.3  
3 ,  C 5 n . 3  50.8  
3.4 52 .7  52 ,9  
3 .5  54.5  55.4  
4 . 1  6G.4 63 .3  
4 . 7  b4 .3  65.0 
5 . 1  64.4  6 5 . 8  
4 . C  6 7 . 4  69.0 
4.5 hd.2 7 1 . 5  
5 . 2  6 5 . 8  69.2 
5 . 3 72.5  7 3 . 2  
5.3 7 4 . 2  7 5 . 1  
3 . 6  72.4  7 3 . 1  
4.3 75,9 76 .0  



UPPER THIGH CIRCUMFERENCE 

Subject  stands e r e c t  w i t h  l egs  s l i g h t l y  separated, weight evenly  
d i s t r i b u t e d .  With an automated tape device, measure t he  ho r i zon ta l  
c i rcumference o f  t he  r i g h t  t h i g h  a t  t he  l e v e l  o f  the g l u t e a l  
furrow. 
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MALES 
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2 U 6 8 10 12 1U 16 
AGE [YEARS1 



UPPER T H I G H  C I R C U M F E R E N C E  (cn) 
(Males) 

Age (yrs) 
2.r-3.5 
3.5-4.5 
4.5-5.5 
5.5-6.5 
6.5-7.5 
7.5-8.5 
8.5-9.5 

9.5-10.5 
16.5-11.5 
11.5-12.5 
12.5-13.5 
13.5-14.5 
14.5-15.5 
1 5 . 5 - 1 6 . 5  
16.5-17.5 
17.5-19.0 

N Mean sad. Min 5th 50th 
112 28.9 2.5 23.6 25.6 28.6 
117 30.2 2.6 25.3 25.9 29.9 
139 3 1 7  2.7 26.0 27.8 31.2 
1(7 33.4 3.1 27.8 29.2 32.6 
1C2 35.6 3.6 29.2 31.7 35.0 
95 37.5 4.3 3C.3 32.3 36.5 

1 1 1  39.2 4.0 31.2 33.8 38.6 
121 41.2 5.6 33.6 34.5 39.5 
137 43.5 5.4 34.6 36.4 42.4 
150 44.4 5.1 34.9 37.9 43.2 
149 46.6 5.2 36.4 39.6 45.6 
153 48.9 4.9 39.2 41.0 4 8 . 3  
125 51.0 5 . 8  38.2 42.5 50.5 
98 52.9 5.5 38.9 43.9 52.5 
1C4 54.4 5.4 43.0 47.4 53.2 

118 55.9 5.3 42.6 47.6 55.4 

UPPER THIGH C I R C U M F E R E N C E  (cm) 
(Females) 

N Mean s a d .  
97 29.2 2.0 

1C9 31.6 2.4 
120 33.5 2.9 
110 34.5 3.1 
121 37.1 4.1 
94 39.4 4.6 
137 41.1 4.8 
129 43.C 4.9 
139 45.4 5.9 
131 46.9 5.3 
16C 49.4 5.2 
116 51.3 5.0 
133 53.2 5.1 

9 8  54.1 4.6 
117 54.3 4.8 
67 54.6 4,6 

5 0 t h  95th Max 
29.1 33.4 3Q.6 
31.4 35.G 43.0 
33.1 37.9 49.1 
34.1 40.2 QU.3  
36.5 44.4 53.7 
38.2 47.2 5H.2 
4 0 1  49.0 59.4 
42.6 50.5 67.1 
44.3 56.7 6 Y . C  
46.4 55.9 52.4 
48.2 53.6 5 5 . 3  
51.8 60.C' 63.2 
52.7 61.4 71.8 
53.0 6 2 . 7  7C.5 
53.3 63.2 69.1 
54.1 63.1 69.1 



UPPER THIGH DEPTH 

Subject  stands e r e c t  w i t h  f e e t  t oge the r  and weight  evenly  d i s t r i b u t e d .  
Wi th  t h e  paddle blades o f  an automated anthropometer o r  s l i d i n g  
c a l  i p e r ,  measure t he  h o r i z o n t a l  depth ( a n t e r i o r - p o s t e r i o r )  o f  t he  
r i g h t  t h i g h  a t  t h e  l e v e l  o f  t h e  g l u t e a l  fu r row a t  a  f i x e d  pressure 
va l  ue. 



UPPER T H I G H  DEPTH (cm) 
( M a l e s  a n d  Females) 

s . d .  Min 5 t h  
0 . 9  6 . 7  6 . 9  
1 .1  6 . 0  7.4 
1 . 1  6 .9  7.6 
1 . 4  7.1) 8 .1  
1 . 6  7 . 6  8.6 
1 . 9  8 .7  9.6 
1 . 9  8 .2  9.2 
2 . 4  8 . 5  9 .2  
2 . 2  9.1 1 0 . 1  
2 * 1  9.0 10 .6  
1 . 9  1 0 . 7  11 .1  
1 . 9  10 .9  1 1 . 6  
2 .1  1 3 . 8  12 .0  
1 . 8  1 2 . 1  1 2 . 7  
1 . 8  1 1 . 9  1 3 . 5  
2 . 2  12.9 1 3 . 3  



MALES 

6.004 I I I 
2 U 6 8 10 12 1U 16 18 

AGE (YEARS) 

FEMALES 



UPPER T H I G f l  DEPTH (cm) 
(Hales )  

Age ( y r s )  Y Mean s o d .  
2.G-3.5 29 8.5 0.9 
3.5-405 37 9.0 1.2 
4.5-5.5 55 9.4 1.0 
5.5-6.5 38 9.8 1.2 
6.5-7.5 40 10.6 1 .6  
7 .5-8.5  35 11.5 1.7 
6.5-9.5 40 11.9 1.6 

9.5-10.5 36 1208 2.2 
10.5-11.5 40 12.4 1 .5  
11.5-12.5 53 13.5 2.0 
12.5-13.5 55 14.0 1.8 
13.5-14.5 46 14.8 2.0 
14.5-15.5 40 15.1 2 .3  
15.5-16.5 36 15.8 2.0 
16.5-17.5 28 16'.7 1.6 
17.5-19.0 38 17.4 2.2 

Min 
6 0 9 
6.0 
6.9 
7.4 
8.3 
9.4 
9.0 
90 1 
9.1 
9.0 

10.7 
10.9 
10 18 
12.1 
13.7 
13.1 

Max 
19.6 
11.4 
12.6 

UPPER THIGH DEPTH (ca) 
( F e m a l e s )  

Age ( y r s )  15 l e a n  s a d .  Nin 5 t h  50th 9 5 t h  #ax 
2.0-3.5 33 8.4  1.0 6.7 6.8 8.2 10.3 13.4 
3.5-4.5 38 9 .4  1.1 7.6 7.9 9.2 11 .5  12.8 
4 .5-5.5  35 9 .9  1.1 7.5 7.8 9.9 11.2 12.4  
5.5-6.5 38 10.6 1.5 7.9 8.4 10.3 13.9 15.4 
6.5-7.5 46 11.2 1.6 7.6 8.8 10.9 13.3 15.1  
7 .5-8.5  32 12.4 2.0 8.7 9.2 12.4  15.1 18.7 
8.'5-9.5 4 9  12.7 2.1 8.2 8.9 12.8 16.2 16 .8  

9.5-10.5 45  12 -9  2.6 8.5 9.2 12.6 16.8 21.4 
10.5-11.5 45 13.8 2.4 9.6 10.0 13.7 17.1 21.2 
1 1 m 5 - 1 2 0 5  4 2  1 3 9  2.3 1 10.6 13.4 17.5 18.9 
12.5-13.5 50 15.0 2 .0  10.8 12.1 4 18.8 21.0 
13.5-14.5 40 15.5 1 .8  11.3 11.8 1 5 4  1 4  19.2 
14.5-15.5 39 15.7  1 .8  11.9 12.9 15.5 18.9 19.b 
15.5-1b05 40 15.5 1.7 12.5 12.7 15.1 18.3 2C.1 
15.5-17.5  38 15.8 1 .9  11.9 13.2 15.5 19.2 20 .0  
17.5-19.0 24 15.9 2.0 12.9 13.0 15.0 19.6 2 O . G  



TIBIALE HEIGHT 

Subject  stands e r e c t  w i t h  f e e t  toge ther ,  we ight  even ly  d i s t r i -  
buted. Wi th  t h e  p o i n t e d  b lade o f  an automated anthropometer, 
measure t h e  v e r t i c a l  d i s t a n c e  f rom t h e  s tand ing  su r face  t o  
r i g h t  t i b i a l e .  



1s.00-l 
2 U 6 8 10 12 1'4 16 18 

I 

RGE (YERRSI 

T I E X A L E  HEIGi-i 'I  (cn) 
(?!ales a n d  Females) 

y e  ( y r s )  14 Eean sod. tin 5 t h  
2 .C-3 .5  6 7  2 2 . 3  1 . 9  1 7 . 7  1 8 . 8  
3 . 5 - 4 . 5  7 3  24.12 1 . 9  2 9 . 4  2 0 . 8  
4 . 5 - 5 . 5  76  2 6 . 4  1 . 8  2 2 . 5  2 2 . 7  
5 .5 -6 .5  77 2 8 . 9  1 .9  23 .7  25.7 
6 . 5 - 7 . 5  76  3 1 . 2  2 .2  26 .1  2 7 . 6  
7 . 5 - 8 . 5  64  3 2 . 6  2 . 1  2 6 . 5  2 9 . 3  
8 . 5 - 9 . 5  8 1  3 4 . 8  2 . 0  29 .9  3 1 . 0  

9 .5 -10 .5  7 4  3 6 . 4  2 . 3  31 .8  3 2 . 7  
1 C . 5 - 1 1 . 5  5 7  3 8 . 1  2 . 5  31 .6  3 4 . 0  
1 1 . 5 - 1 2 . 5  9 5  0 0 . 0  2 . 7  3 2 . 8  3 5 . 6  
1 2 . 5 - 1 3 . 5  1 G O  4 1 . 3  2 . 9  3 4 . 3  3 7 . 0  
1 3 . 5 - 1 4 . 5  8 2  4 2 . 1  2 .8  33.1) 3 7 . 3  
1 4 . 5 - 1 5 . 5  E7 4 2 . 5  2 . 6  36.C 38.5 
1 5 . 3 - 1 6 . 5  6 3  4 4 . 1  3 . 4  3 7 . 5  39.0 
1 6 . 5 - 1 7 . 5  73  44.C 3 . 1  3 7 . 4  3 d . 4  
1 7 . 5 - 1 9 . 3  4 6  44 .2  3.9 37 .4  38 .5  
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TIEIALE HEIGHT (cn) 
(Hales) 

N Yean sad. Min 5th 50th 95th :ax 
37 21.9 1.8 17.7 19.0 21.9 25.1 25.6 
44 23.6 1.8 20.4 20.6 2.3.3 26.8 27.5 
35 26.4 1,9 22.7 22.7 26.3 29.3 29.7 
43 29.1 1.8 25.9 26.5 28.6 31.8 34.9 
34 31.3 2.4 2 6 . 1  26.2 31.3 34.5 37.1 
32 33.7 1.9 30.5 30.6 3 3 . 8  36.4 37.8 
33 35.2 1.8 30.1 30.9 35.3 37.7 39.0 
37 3 6 . 7  2.4 1.8 32.5 36.8 40.1 43.0 
49 37.9 2.4 32.7 34.1 37.5 41.5 43.4 
52 40.5 2.9 35.0 36.1 39.8 45.7 47.0 
50 41.3 2.8 37.1 37.8 u1.9 46.1 53.2 
51 42.7 2.6 37.5 37.7 42.8 46.3 4 d a 0  
39 44.1 2.3 38.5 39.3 44.3 47.3 47.9 
31 46.1 3.0 4C.2 40.4 40.?553.' 52.4 
37 4 1  2.2 4 3 . 8  4 1 6  46.6 49.4 49.3 
23 46.7 3.3 42.5 42.5 45.2 51.8 55.5 

T f E I A L E  HEIGHT (cm) 
(Females) 

Age (yrs) N ?lean s.d. Min 5th 50th 
2.C-3.5 3C 22.7 1.9 18.1 18.6 23.0 
3.5-4.5 35 24.6 1.8 21.8 2 1 . 9  2u.L 
4.5-5.5 41 26.4 1.8 22.5 22.6 26.2 
5 . 5 - 6 . 5  34 L8.5 2,0 23.7 24.9 28.6 
6.5-7.5 42 31.0 1.9 27.5 27.9 33.7 
7.5-8.5 32 31.5 1.7 26.5 28.1 31.4 
8.5-9.5 48 34.5 2.1 29.0 30.8 34.2 

9.5-10.5 37 36.1 2.1 32.4 32.7 35.n 
19.5-11.5 48 3 8 . 2  2.6 31.6 33.2 38.2 
11.5-12.5 43 3 9 . 3  2.4 32.8 34.7 39.6 
12.5-13.5 50 4C.4 2.6 34.0 35.6 4U.3 
13.5-14.5 31 41.1 3.C 33.0 34.1 41.3 
14.5-15.5 4 8  41,9 2.4 36.0 37.9 42,1 
15.5-16.5 32 42.L 2.7 37.5 37.9 41.6 
16.5-17.5 36 41.8 2.2 37.4 37.7 42.2 
17.5-19.0 23 4 2.7 37.4 37.5 41.1 



CALF CIRCUMFERENCE HEIGHT 

Subject stands e r e c t  w i t h  feet  toge ther  and weight evenly  d i s t r i b u t e d .  
With the  po in ted  blade o f  an automated anthropometer, measure the  
v e r t i c a l  d is tance from the s tanding surface t o  the  r i g h t  c a l f  a t  the 
l e v e l  of  the  c a l f  circumference measurement. 



10.004 
2 U 6 8 10 12 1U 16 18 

I 

AGE (YERRSI 

CALF C I R C U M F E R E ? I C &  HEIGHT (ca) 
( H a l e s  and  Pegales)  

Aye (yrs) N Mean s o d .  
2.C-3.5 0 5  16.8  1 . 9  
3 . 5 - 4 . 5  7 7  18 .5  1 .9  
4 . 5 - 5 . 5  5 2  2G.2 2 . 0  
5 . 5 - b . 5  7 9  21.9 2 . 1  
6 .5 -7 .5  € 7  2 3 . 4  2 . 2  
7 . 5 - 8 . 5  68 25.2 2 . 1  
E.5-9.5 9 1  2 7 . 3  2 . 3  

9 5 - 1 5  8 5  27 .8  2 . 6  
1#? .5 -11 .5  E6 2 9 . 5  2.6 
1 1 . 5 - 1 2 . 5  9 7  31 .4  2 . 7  
1 2 . 5 - 1 3 . 5  1 6 8  3 1 . 7  2 . 9  
1 3 . 5 - 1 4 . 5  8 9  32 .9  3 . 5  
1 4 . 5 - 1 5 , 5  E l  3 4 . 2  3 . 3  
15 .5 -16 .5  7 9  3 4 . 3  3.4 
1 6 . 5 - 1 7 . 5  6 7  34 .5  3 . 5  
1 7 . 5 - 1 9 . 3  6 3  3 5 . 4  4 . 1  



10.004 : 1 i 
2 U 6 8 10 12 1 U 16 18 

AGE (YEARSI 



CALF CIRCUHFERENCE HEIGHT (ca) 
(Males) 

Aye (yrs) N Hean sad. f l i n  5 t h  5 0 t n  
2.C-3.5 32 17 .4  1.7 13 .4  14 .2  1 7 . 6  
3 .5-4 .5  37 18 .8  2. 1  14.5 14.8 18.7 
4 . 5 - 5 . 5  58 20.2 1 .9  15 .8  16.5 2 0 . 1  
5 .5-6 .5  38 22 .3  1 . 9  18.4 18 .8  22.0 
6 . 5 - 7 . 5  41  24 .1  1 . 8  18 .2  20.7 2 4 . 3  
7 .5-8 .5  36 25 .8  1.6 22.1 22.6 2 6 . 3  
8 . 5 - 9 . 5  42 2 7 . 6  1 . 9  24.5 24.6 27 .4  

9.5-10.5 4C 28 .4  2 . 0  25.9 25 .9  28 .1  
1 q . 5 - 1 1 . 5  41  2 9 . 8  2 .0  26.1 26.7 29.6 
11 .5 -12 .5  55 31 .5  2.1 27.2 28.0 31 .5  
12 .5-13 .5  58  32 .6  2 .3  27.4 29.8 3 2 . 5  
13 .5-14 .5  48  34 .9  2 . 4  26.8 30.9 35 .0  
1 4 . 5 - 1 5 . 5  Q2 35.4 2.8 30.0 30.8 3 4 . 5  
15.5-16.5 38  36 .5  1 . 8  32.0 34.2 36.2 
16 .5 -17 .5  28 37.4 1 .7  34.7 34 .8  37 .6  
17 .5-19 .0  38  37.4 3.1 JO.5 32.0 37 .5  

CALF C I R C U M F E R E N C E  H E I G H T  ( c h )  
(Females) 

Age (yrs)  N Mean s.d. !!in 5 t n  5 0 t h  9 5 t h  Max 
2 .0-3 .5  3 3  16 .3  2.0 1 1 . 8  12 .6  1 6 . 5  13 .3  2 1 . 3  
3 .5-4 .5  40  1 8 4  1.7 14 .2  14 .8  18 .7  20.7 21 .4  
4 .5 -5 .5  34 20 .2  2.0 16.4 1 6 . 5  20 .1  23.0 23.7 
5 .5 -6 .5  41 2 1 . 5  2.2 17 .2  17 .8  2 1 . 5  25 .4  27 .4  
6 .5 -7 .5  4 6  22.9  2.3 17 .5  19.0 23 .2  25 .8  2 3 . 7  
7 . 5 - 0 . 5  32 24 .6  2 . 3  2C.9 20.9 24 .9  27 .7  2 9 . 0  
8 . 5 - 9 . 5  49 27 .0  2 .5  20 .4  23.0 2 6 . 8  31 .5  3 2 . 9  

9 e 5 - 1 0 0 5  45 27 .2  2.9 21 .3  21.8 27.4 30 .4  3 4 . 5  
1 9 . 5 - 1 1 * 5  45  29.1 3.0 23 .0  25 .0  29 .9  33.9 36 .2  
1 1 . 5 - 1 2 . 5  42 31.4 3 . 3  24 .2  25 .9  3n .9  36 .7  40 .3  
1 2 . 5 - 1 3 . 5  5 L  30.4 3.0 24 .6  25 .3  30 .4  3 4 . 3  30 .4  
1 3 . 5 - 1 4 . 5  4 1  30 .6  3 .3  23.0 24.1 30.6 34.7 37 .7  
1 4 . 5 - 1 5 . 5  39  3 2 . 9  3 . 3  25.6 26 .9  33 .0  37.9 4 0 . 8  
15.5-16.5  4 1  1 7  3.0 25.7 26.1 32 .0  3 5 . 4  37.6 
16 .5 -17 .5  39  32 .4  3.0 2 5 . 8  26.0 32 .4  36.g 33.3  
17 .5 -19 .2  25 3 2 . 4  3.7 25.0 25.3 32 .4  38.2 3 3 . 1  



CALF CIRCUMFERENCE 

Subject stands e r e c t  w i t h  l egs  s l i g h t l y  separated, weight evenly  
d i s t r i b u t e d .  With an automated tape device, measure the maximum 
ho r i zon ta l  c i  rcurnference o f  the  r i g h t  ca l  f. 



1s.004 
2 V 6 0 10 12 1V 18 10 

4 

AGE VEARSI 

CALF C I I I C U Y F E R S M C E  (cm) 
(Yales  a n d  Females) 
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15.00 
i 

2 U 8 8 10 12 1U 16 18 
AGE (YERRSI 



C A L F  C I R C U Y F E R E N C E  (cm) 
(Hales) 

Age (yrs)  N Mean s a d .  !in 5th 50th 9 5 t h  l a x  
2.093.5 114 29.7 1.4 17.8 18.5 20.6 23.5 24.4 
3.5-405 118 21.0 1.4 17.6 19.C 20.8 23.4 2 5 . 6  
4.5-5.5 143 22.0 1.5 18.7 19.5 21.9 24.5 27.3 
5.5-6.5 1C6 23.0 1.7 19.6 20.5 22.9 26.2 2d.8 
0.5-7.5 1C4 24.5 2 . C  20a6 21.8 24.1 27.5 32.0 
7.5-8.5 96 25.7 2.4 21.4 22.1 25.4 30.3 33.3 
@e5-305 114 26.6 2.2 20.4 2 3 1  26.7 39.1 33.8 

9.5-10a5 124 27.7 2.6 22.3 24.0 27.4 3L.7 36.2 
1C.5-11.5 140 28.8 2.5 23.7 2 5 . 2  28.5 33.4 35.8 
11.5-12.5 154 29.7 2.7 24.6 26.1 29.2 35.2 41.1 
12.5-13.5 153 31.3 3.2 26.0 26.9 3 0 . 6  37.4 43.4 
13.5-14.5 155 32.9 2.6 26.3 28.9 32.7 37.0 43.6 
14.5-15.5 131 33.9 3.C 27.5 29.0 33.7 39.4 46.7 
15.5-16.5 106 35.6 3.0 26.7 29.9 35.b 43.3 43.6 
16m5-1705 1C4 35.9 2.7 29.8 31.3 36.0 4 3 . 3  93.2 
17.5-19.0 88  36.9 2.8 29.7 32.3 36.6 41.5 04.8 

C A L F  C I R C U M F E R E N C E  (cm) 
(Females) 

Aye (yrs) N Mean s.d. ? l i n  5th 50th 95th ?lax 
2,"3,5 98 20.4 1.5 17.1 17.7 2C.7 22.2 2 3 . 8  
3.5-4.5 1 C F  21.3 1.5 17.7 19.1 21.2 23.7 2 6 . 9  
4.5-5.5 120 22.2 1.4 19.4 20.1 21.3 24.4 29.2 
5.5-6.5 110 23.3 1.0 19.3 20.5 22.9 25.6 23.1 
6.5-7.5 120 24.3 2.C 18.6 21.4 23.9 27.3 31.d 
7.5-8*5 94 25.5 2.4 21.2 21.9 25.C 29.3 34.1 
8.5-9.5 137 26.6 2.5 22.1 23.0 26.2 31.C 33.3 

9.5-10.5 129 27.7 2.5 22.3 23.4 27.6 31.1 49.9  
1C.S-11.5 139 28.9  3.C 22.7 24.4 28.3 34.2 3 3 . 3  
11.5-12.5 133 29.7 2.8 23.8 25.3 29.6 34.1 43.1 
12.5-13.5 160 31.2 2.6 25.7 26.9 3 36.3 3 8 . 8  
13.5-14.5 116 32.1 2.7 25.7 27,5 31.9 30.7 78.6 
1 4 - 1 5 5  133 33.3 2.7 L6.0 L8.9 3 3 . 2  33," 42.1 
1 5 . 5 - 1 6 . 5  98 33.6 2.4 29.1 30.2 3 3 . 2  38.4 3 4 . 4  
16.5-17.5 117 3 3 . 9  2.5 26.0 30a4 33.4 3 3 . 6  43.3 
17.5-19.0 67 33.9 2.7 29.0 29.7 33.5 33,':< 4 3 . 5  



CALF DEPTH 

Subject  stands e r e c t  w i t h  f e e t  toge ther  and weight evenly  d i s t r i b u t e d .  
With the  paddle blades of an automated s l i d i n g  c a l i p e r ,  measure the  
ho r i zon ta l  ( a n t e r i o r - p o s t e r i o r )  depth o f  t he  r i g h t  c a l f  a t  the  l e v e l  
o f  maximum circumference. 



C A L F  CEPTH (cm) 
(Kales and Females) 

Age (yrs) N Eean sad. 
2 . C - 3 . 5  07  6 . 2  0 . 5  
3 .5 -4 .5  7 7  6.5 0 . 5  
4 .5 -5 .5  9 2  6 . 8  C.4 
5 . 5 - 6 , 5  80 7 . 1  0 . 6  
6 .5-7 .5  E6 7.6 0 . 6  
7 .5 -8 .5  6 8  8.0 0 . 7  
R.5-9.5 91  8 . 4  0 . 7  

9 . 5 - 1 0 . 5  85  8 . 7  0 . 9  
1 0 . 5 - 1 1 . 5  e 6  8 . 9  0 .8  
1 1 . 5 - 1 2 . 5  97  9 . 4  0 . 8  
1 2 . 5 - 1 3 . 5  i c e  1 0 . 0  c . 9  
1 3 . 5 - 1 4 . 5  8 5  1 0 . 5  C.9 
1 4 . 5 - 1 5 . 5  E l  1 0 . 6  C.9 
1 5 . 5 - 1 6 . 5  79  11 .Q 1 .0  
1 b . 5 - 1 7 . 5  67 1 1 . 0  
1 7 . 5 - 1 9 . 0  63 1 1 . 4  1 . 2  





CALF CEPTH (cm) 
(Males) 

Aye (yrs) N Mean s a d e  
2 . C - 3 . 5  32 6.4 0.4 
3.5-4.5 37 6.5 0 . 5  
4.5-5.5 57 6.8 0.4 
5.5-6.5 39 7.1 0.6 
6.5-7.5 41 7.6 (3.6 
7.5-8.5 36 8.0 0.8 
8.5-9.5 42 8.4 0.7 

9.4-10.5 4C 8.8 0.9 
1C.5-11.5 41 8.7 0.6 
11.5-12.5 55 9.5 0.8 
12.5-13e5 58 10.0 1.0 
13.5-14.5 48 10.7 0.9 
14.5-15.5 42 10.7 1.0 
15.5-16.5 38 11.5 0.9 
16.5-17.5 28 11.6 0.7 
17.5-19.0 38 12.0 0.9 

Nin 
5.7 
5 . 5  
6.0 
6.0 
6 4 
6.6 
6.7 
7.4 
7 . 7 
7.6 
e. o 
8.6 
8.8 
8.9 
9.7 

10.1 

Age (yrs) N 
2.0-3.5 35 
3.5-4.5 40 
4.5-5.5 35 
5.5-6.5 41 
6.5-7.5 45 
7.5-8.5 32 
8.5-9.5 49 

9.5-10.5 45 
10.5-11.5 45 
11.5-12.5 42 
12.5-13.5 56  
13.5-14.5 41 
14.5-15.5 39 
15.5-16.5 41 
16.5-17.5 39 
17.5-19.0 25 

C n L P  DEPTH (ca) 
(Penales) 

Max 
7 . 3  
7 . 6  
8 . 2  
8.5 
9.2 

13.7 
10.5 
10.5 
9.9 

11.0 
12.6 
12.6 
12.3 
13.2 
13.1 
14.0 



ANKLE CIRCUMFERENCE 

Subjec t  stands e r e c t  w i t h  f e e t  s l i g h t l y  separated, we ight  even ly  
d i s t r i b u t e d .  With an automated tape device,  measure t h e  minimum 
h o r i z o n t a l  c i rcumference o f  t h e  r i g h t  ank le  above the  ma1 l e o l i  . 



A N K L S  CIRCrJb!FE2EMCE (cm) 
(Males a n d  Females) 

A J O  (yrs) t i  Mean sad. N i n  5 t h  5 0 t n  
2.C-3.5 67 14 .8  1 .0  12.1 13. 1  1 4 . 3  
3 .5 -4 .5  77 i a . 9  c.9 3 . 0  13.4 1 4 . 0  
4 .5 -5 .5  9 3  1 5 . 5  0 . 9  12.3  1 3 . 3  1 5 . 3  
5 . 5 - 6 . 5  80 16.0 1 . 1  13.4 14 .5  15 .5  
6 .5 -7 .5  86 16.6 1 .4  13.6 1 4 . 5  1 6 . 5  
7 . 5 - 8 . 5  b 8  17.3  1 .4  15.1 15 .4  17 .0  
8 .5 -9 .5  91  17 .9  1 . 5  1 4 . 9  1 5 . 5  1 7 . 7  

9 . 5 - 1 0 . 5  85 18 .5  1 . 9  14.9 15 .6  1 8 . 5  
C - 1 1 . 5  e 5  1 8 . 5  1 .6  15 .2  1 5 . 7  1 8 . 5  
11 .5 -12 .5  97  19 .5  1.6 16.0 16 .6  1 3 . 4  
12 .5 -13 .5  l i e  2 0 . 4  1 . 7  17.0 1 7 . 7  2 0 . 1  
13 .5 -1k .5  90  1 . 3  1 .7  17.0 18 .5  2 1 . 1  
1 4 . 5 - 1 5 . 5  El 21.1 1 . 5  17.1 1 8 . 5  2 1 . 2  
1 5 . 5 - 1 6 . 5  7 9  2  1 .9  17 .1  1 8 . 3  2 1 . 8  
1 k . 5 - 1 7 . 5  6 7  21 .5  1 . 6  17.3 18 .7  L1.1 
1 7 0 5 - 1 9 e 3  6 3  22.1  2.0 1 8 * 2  18 .8  2 2 . 3  

Yax 
1 7 . 1  
1 7 . 3  
1 7 . 5  
29 e 3 
23.7  
2 1 . 5  
2 3 . 3  
2 7 . 8  
2 3 . 6  
2 4 . 2  
2 3 . 3  
2 4 . 7  
2 4 . 3  
2 7 . 5  
24 .6  
2 7 . 7  



* 
12.00 r I 

2 U 6 10 12 14 16 18 
AGE [YEARS) 

12.00 -t 

X I  * 
I .  4 

2 U 6 8 10 14 16 10 
AGE (YEARS1 



ANKLE CIRCUMFERENCE 
(Hales) 

A N K L E  C I B C U H P E R E N C E  
(Feflales) 

Mean s.d. Rin 
14.8 1.1 12.1 
14.9 1.1 13.0 
15.5 0.9 13.9 
16.1 1. 1 14.4 
16.13 1.5 13.6 
17.6 1.3 15.5 
18.1 1.4 14.9 
18.7 2.0 14.9 
1 8 . 8  1.8 15.2 
19.3 1.6 16.0 
20.4 1.6 17,O 
20.8 1.4 18.3 
21.0 1.4 17.1 
21.2 1.5 18.3 
20.8 1.5 17.3 
21.0 1.6 18.2 

5Oth 95th flax 
14.9 16.6 16.9 
14.9 16.2 17.1 
15.3 17.0 17.5 
15.8 17.5 20.0 
16.2 18.5 20.0 
16.9 19.6 21.5 
17.5 19.7 23.3 
18.4 21.6 22.2 
18.2 19.7 21.7 
19.6 22.2 24.2 
20.1 23.3 25.3 
21.7 24.4 24.7 
21.2 23.6 24.3 
2 2 . 5  25.4 27.5 
22.7 24.2 24.5 
22.6 26.6 27.7 



ANKLE BREADTH 

Subject  stands e r e c t  w i t h  feet  apar t ,  weight  evenly  d i s t r i b u t e d .  
With t he  paddle blades o f  an automated s l i d i n g  c a l i p e r ,  measure 
t he  minimum ho r i zon ta l  breadth o f  t he  r i g h t  ank le  above t he  
ma1 l e o l  i . 



2.004 I 
2 rl 8 8 10 12 1U 16 18 

AGE (YERRSI 

A I I K L E  B R E A D T H  (cm) 
(Ydles and Females) 

i g e  (yrs) N Y o d n  sod. 
2 .C-3 .5  66 1  0 . 4  
3 . 5 - 4 . 5  76 4 . 2  C .3  
0 . 5 - 5 . 5  93  4.3 0 . 3  
5 .5 -6 .5  8 0  4 , 4  0 . 3  
6 . 5 - 7 . 5  87  4 . 5  0 . 4  
7.5-i3.5 68  4 . 7  C.4 
8 . 5 - 9 . 5  90 4 . 8  0 .5  

9 , 5 - 1 0 . 5  8 5  4 . 9  0 . 6  
1 Q . 5 - 1 1 . 5  € 5  4 , 9  C.4 
11 .5 -12 .5  97  5 . 2  0 . 6  
1 2 . 5 - 1 3 . 5  1C,8 5.4  0 . 5  
1 3 . 5 - 1 4 . 5  89 5 . 6  0.6 
1 4 . 5 - 1 5 . 5  e l  5 . 6  0.5 
1 5 , 5 - 1 6 . 5  7 b  5 . 3  0 . 6  
1 6 . 5 - 1 7 . 5  6 7  5.6 0 . 6  
1 7 . 5 - 1 9 . 9  6 3  5 . 5  0.6 



4 
2.00 1 

10 16 
2 U 6 AGE IYERRSI 

-I 

8 10 12 1U 16 18 2 Y 6 
AGE [YEFIRS) 



A N K L E  B R E A D T H  (CB) 
(nales)  

Age (yrs) N Mean s a d .  
2.0-3.5 31 4.2 0.3 
3.5-4.5 36 4.2 0.3 
4.5-5.5 58 4.3 0.3 
5.5-6.5 39 4.4 0.4 
6.5-7.5 4 1  4.5 0.4 
7.5-8.5 36 4.7 0.4 
8.5-9.5 41 4.9 0.5 

9.5-10.5 40 5.0 0 . 5  
10.5-11.5 41 4.9 0.3 
11.5-12.5 55 5.3 0.6 
12.5-13.5 58 5.5 0.5 
13.5-14.5 48 5.8 0.6 
14.5-15.5 42 5.7 0.6 
15.5-16.5 38  6.0 0.5 
16.5-17.5 58 6.0 0.5 
17.5-19.0 38 6.1 0.6 

H i n  5th 50th 95th Max 
3.6 3 . 6  4.1 4.7 5.0 
3.2 3.6 4.1 4.6 4.9 
3.7 3.8 4.3 4.8 5.3 
3 .8  3.8 4.4 4.9 5.5 
3.7 3.7 4.4 5 . 1  5.6 
4.0 4.1 4.6 5.4 5.6 
4.2 4*3 4e7 5.5 6.6 
4*1 1 498 5.9 6.5 
4.4 4.4 4.8 5.5 5.8 
4.3 4.4 5 . 2  6.4 6.8 
4.5 4.7 5.4 6.3 7 . 0  
4.4 4.8 5.8 6.6 6.9 
4.6 4*7 5.7 6.5 7.3 
4.8 4.9 5.9 6.7 7.2 
5.4 5.4 5.9 7.0 7.3 
5.2 5.2 6.0 6.9 7.4 

A N K L E  B R E A D T H  (cm) 
(Females) 

Age (yrs)  1 flean s.d, 
2.0-3.5 35 4,1 6.4 
3.5-4.5 40 4.1 0.3 
4.5-5.5 35 4.2 0.3 
5.5-6.5 41 4.3 0.3 
6.5-7.5 46 4.5 0.4 
7.5-8.5 32 4.7 G.4 
8.5-9.5 49 4.8 0.4 

9.5-1G.5 45 4.9 0.6 
10.5-11.5 44 4.9 0.5 
11.5-12.5 42 5 . 0  C . 6  
12.5-13.5 5C 5.4 0.5 
13.5-14.5 41 5.5 C . 5  
14.5-15.5 39 5.5 0.5 
15.5-16.5 4C 5.5 0.5 
16.5-17.5 39 5.4 0.5 
17.5-19.9 2 5  5.3 0.5 

Iin 5th 50th 95th Max 
3.3 3.3 4.1 4.6 4.8 
3.6 3.6 4.1 4.6 4.9 
3.6 3.7 4.1 4.6 5.9 
3.9 3.9 4.2 4.9 5.3 
3.7 3.8 4.4 5.3 5.4 
3.9 3.9 4.6 5.5 6.0 
3-53 3.9 4.7 5.4 5 . 6  
3.9 4.0 4.8 5.8 7.1 
3.9 4.0 4.8 5.6 6.2 
4.0 4.1 5.0 5.7 7.0 
4.7 4.7 5.2 6.3 6.6 
4.4 4.5 5.4 6.3 6.6 
4.4 4.5 5.4 6 . 1  7 .9  
4.4 4.6 5.4 6.3 6.7 
4.1 4.3 5.3 6.2 6.5 
4.6 4.6 5.3 6.1 6 . 3  



SPHYRION HEIGHT 

Subject stands e r e c t  w i t h  f e e t  apar t ,  weight evenly  d i s t r i b u t e d .  
With t he  po in ted  blade of an automated anthropometer, measure 
the  v e r t i c a l  d is tance f rom the  f l o o r  t o  r i g h t  sphyr ion. The 
constant he igh t  f rom the  f l o o r  t o  the  s tanding sur face i s  sub- 
t r a c t e d  t o  g i ve  t he  he igh t  f rom the  s tanding sur face t o  sphyr ion. 



S P H Y H I O N  H E I G H T  (cm) 
(Hales and Females) 

Age (yrs) I'i ?!can s.d. 
2.c -3 .5  € 9  3 . a  1 .0  
3 . 5 - 4 . 5  7 2  4 .0  0.7 
4 . 5 - 5 . 5  6 9  0.4 .  C.8 
5 . 5 - 6 . 5  7 5  4 . 7  0.8 
6 . 5 - 7 . 5  7 2  4 . e  G.7 
7 . 5 - 8 . 5  6 1  5 . 2  C.9 
e . 5 - 9 . 5  6 1  5 . 2  C.8 

9 . 5 - 1 0 . 5  7U 5 . 4  0.9 
1 0 . 5 - 1 1 . 5  55  5 . e  0 . 9  
1 1 . 5 - 1 2 . 5  9 2  b . C  0.7 
1 i . 5 - 1 3 . 5  9 5  6 . 2  1 . 0  
1 3 . 5 - 1 4 . 5  7 6  6 . 3  1 .0  
1 4 . 5 - 1 5 . 5  6 3  6 . 3  C.9 
1 5 . 5 - 1 6 . 5  60  6 . 8  1.0 
1 6 . 5 - 1 7 . 5  t 9  6 . 9  C.9 
17.5-19. t7 46 6 . 5  1.0 

Ein 5 t h  5 0 t h  9 5 t h  Y & x  
2.1  2 .2  3 . 6  5 . 3  6 . 3  
2 . 2  2 . 7  3 .9  5 .2  5 . 5  
2.5 2 .8  4.3 5 . 6  6 . 4  
3 . 5  3 . 5  4 .6  5.3 6 . 2  
2 .8  3 . 4  4 . 9  5 .9  6 . 4  
3 .4 3 .5  5 . 3  6 . b  7 . 9  
2.9 4 . 0  5 . 2  6 . 3  9.0 
3 .7  3 . 8  5 . 3  7 .0  8 . 2  
3 . 6  4 . 4  5 . 7  7 .5  9 . 5  
4 .6  4 . 8  5.8 7 . 3  7 . 3  
3 .3  4 . 4  6 . 2  7.6  3 .2  
4.C 4.7 6 . 2  9.0 8 . 9  
4.1  4.6 6 . 3  7 .9  3 . 8  
4 . 5  5.0 6 . 3  8.1 3 . 6  
4 .5  5.5 6 . 7  3 . 3  3 . 2  
3.8 4.9 6 . 5  3.1 3 . 4  



MALES 

I 4 
1.00 6 8 10 12 14 16 18 2 U 

AGE (YEARS) 

i 
1.00 

1 

U 6 8 10 1U 16 2 
AGE (YEARS) 



S P H Y R I O N  H E I G H T  (cm) 
(Hales) 

Age (yrs)  N Mean sad. 
2.'-3.5 31 3.9 1.1 
3.5-4.5 3 9 .  3.9 0.7 
4.5-5.5 29 4.5 0.8 
5.5-6.5 42 4.8 0.8 
6.5-7.5 32 4.9 0.8 
7.5-8.5 31 5.4 0.8 
8.5-9.5 33 5.4 0.9 

9.5-10.5 37 5.6 0.9 
1Q.5-11.5 48 6.0 0.9 
11.5-12.5 52 6.2 0 .7  
12.5-13.5 49 6.5 C.8 
13.5- 14.5 5Cl 6.5 1.C 
14.5-15.5 39 6.7 0.9 
15.5-16.5 29 7.4 Q.8 
16.5-17.5 35 7.2 1.1 
1'7.5-19.0 23 7.0 0.9 

Min 5th 50th 95th Max 
2.2 2.3 3.7 5.6 6.3 
2.2 2.4 3.8 5.3 5.3 
2.8 2.8 4.5 5.4 6.0 
3.5 3.5 4.7 5.9 6.2 
3.4 3.5 5.0 6.1 6.4 
3.6 3.7 5.5 6.5 7.0 
4.0 4.1 5.4 6.8 9.0 
3.8 4 . 1  5.6 7.6 8.2 
4.3 4.5 5.9 7.6 8.5 
4.9 5 . 1  6.1 7.4 7.9 
4.1 4.9 6.5 7.8 9 . 2  
4.0 4.4 6.4 8.1 8.3 
4.6 4.6 6.6 8.1 9.8 
5.7 5.9 7.3 8 . 3  9.6 
4.5 5.4 7.0 8 e 8  9.2 
5.3 5.4 6.9 8.2 8.4 

S P R Y R I O N  H E I G H T  (cm) 
(Females) 

Aye (yrs) N Mean s.d, 
2.0°305 29 3.5 C . 8  
J . 5 - 4 . 5  33 4.1 C.7 
4.5-5.5 40 4.4 0.9 
5.5-6.5 33 4.6 0.7 
6.5-7.5 40 4.7 0.6 
7e5-8e5 30 4.9 0.8 
8.5-9.5 48 5.0 0.7 

9.5-10.5 37 5.2 0.8 
10.5-11.5 47 5.6 0.8 
11.5-12.5 QG 5.7 C.7 
12.5-13.5 46 5,8 0.9 
19.5-14.5 26 b . C  0.7 
14.5-15.5 44 6.0 C.8 
15.5-16.5 31 6.3 0.8 
16.5-17.5 34 6.5 0.6 
17.5-19.C 23 6.1 0.8 

Min 5th 50th 95th ?lax 
2.1 2.1 3.4 4.? 3 * 1  
2 . 6  2.9 4.5  5.3 5 . 5  
1.5 2.7 4.2 5.5 6.4 
3.5 3.5 4 . 5  5.9 6.3 
2.8 2.9 4.7 5.3 6 . 2  
3.4 3.4 4.8 6.? 6.5 
2.9 3.9 5.1 6.2 5.3 
3.7 3.7 5.2 6.3 7.2 
3.6 4.3 5.5 6,7 7.9 
4.6 4.7 5.6 7.1 7.7 
3 .9  4.2 5.8 7.4 3.2 
4.7 4.8 5.d 7.0 7.7 
4.1 4.3 5.9 7.1 7.3 
4.5 4.7 6.4 7.2 7.5 
5.4 5.5 6.6 7.3 3.2 
4.8 4.8 5.9 7.2 7.5 



FOOT LENGTH 

Subject  stands w i t h  f e e t  apar t ,  weight  even ly  d i s t r i b u t e d .  With 
t h e  paddle blades o f  e i t h e r  t he  automated anthropometer o r  s l i d i n g  
c a l i p e r ,  measure t he  d i s t ance  from the  heel t o  t he  l onges t  t o e  of 
t he  r i g h t  f o o t  p a r a l l e l  t o  t h e  l ong  a x i s  o f  t h e  f o o t .  



+ MALES 
* fMFilES 

IS. 

12. 

FCC? LENGTH (cm) 
(Xoles  and Females) 

Aqe (yrs) N ?pan sod. Y i n  5 t h  5 C t h  2 3 t h  Ydx 
2 . 0 - 3 . 5  212  1 4 . 7  1 . 1  1 1 . 6  13 .0  14 .7  1 6 . 4  1 7 . 8  
3 . 5 - 4 . 5  227  1 6 . 1  1 . C  1 3 , 6  1 4 . 6  1 6 . 0  1 7 . 7  2 1 . 2  
4 .5 -5 .5  2 6 3  17.C C.9 1 4 . 7  1 5 . 5  17 .0  1 3 . 4  2 : . 2  
5 .5 -6 .5  215  1 7 . 9  1 . 1  1 4 . 8  1 6 . 2  1 7 . 8  1  2 1 . 5  
6 . 5 - 7 . 5  L b 5  1 8 . 9  1 .2  1 5 . 6  16 .9  l d . 3  2 0 . 3  2 2 . 7  
7 . 5 - 9 . 5  1 9 1  1 9 . 8  1 .1  1 6 . 8  1 7 . 9  19 .7  2 1 . 5  23 .2  
8 . 5 - 9 . 5  251  2 9 . 3  1 . 3  1 7 . 9  19 .0  2C.S 23.1  2 5 . 4  

9 . 5 - 1 3 . 5  1 5 3  2 1 . 6  1 , 3  1 7 . 9  6  21 .6  2 3 . 5  2 5 . 3  
1 C 0 5 - 1 1 e 5  2 b 2  22 .4  1 . 3  l e e 2  20 .2  2 2 . 3  24 .9  2 5 . 9  
1 1 . 5 - 1 2 . 5  2 e 7  23 .2  1 .3  19 .8  2 1 . 1  2 3 . 2  2 5 . 3  2 7 . 2  
1 2 . 5 - 1 3 . 5  315 23 .9  1 . 5  2C.7 2 1 . 5  23 .7  2 5 . 5  2 3 . 3  
1 3 . 5 - 1 9 . 5  270 2 4 . 6  1 . 7  2 0 . 6  22.C 2 2 7 . 7  2 9 . 5  
1 4 . 5 - 1 5 . 5  2 6 4  2 4 . 8  1 . 7  2 0 . 3  22 .4  2 4 . 7  2 7 . 5  2 3 . 2  
1 5 . 5 - 1 6 . 5  1 5 7  25 .1  1 . 9  2 1 . 2  2 2 . 2  2 3 . 3  2 7 . 8  2 2 . 3  
1 6 . 5 - 1 7 . 5  2 2 1  25.C 1 . 9  2 1 . 5  22 .1  24 .7  2 8 . 1  3;.? 
1 7 . 5 - 1 9 . 0  1 5 5  2 5 . 5  2 . 1  2 0 . 8  2 2 . 2  2 5 . 2  28 .7  3 1 . 1  
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F C O I  LENGTH (ca) 
(Hales) 

Age (yrs) N Mean s t  d .  Hin 5 t h  5 0 t h  
2.C-3.5 114 15.3 1 .1  11.6 13.0 15.0 
3.5-4.5 118 16.1 0.9 14.2 14.7 16.0 
4 .5-5.5  143 17.1 1.0 14.7 15.6 17.0 
5.5-6.5 1C8 18.1 1 .1  1 3  16.4 17.9 
6.5-7.5 1C5 19.1 1.2 15.6 16.8 18.8 
7.5-8.5 98  20.0 1.0 16.8  18.3  20.0 
8.5-9.5 114 21.0 1 .3  17.9 19.0 20.8 

9 t 5 - 1 0 t 5  124 21.8 1 .4  18.8 19.6 21.6 
10.5-11.5 142 22.5 1.3 1 9 t 1  20.3 22.5 
11.5-12.5 154 23.4 1.4 20.0 21.3 23.4 
12.5-13.5 154 24.4 1.5 21.2 22.1 24.2 
13.5-14.5 154 25.4 1.6 22.4 22.9 25.3 
14.5-15.5 131 25.8 1 .3  22.3 23.5 25.3 
15.5-16.5 99 26.5 1.2 23.5 24.3  26.6 
16.5-17.5 1C4 26.6 1.3 23.4 24.2 26.6 
1 7 t 5 - 1 9 t 0  88 26.9 1.6 22 .9  24.5 27.0 

FOOT L E N G T H  (cai) 
(Females) 

N Mean s.d. 
98 14.5 1.0 

1C9 16.1 1.C 
120 16.9 0 .9  
111 17.8 1.0 
120 18.8 1.1 

93 1 9 . 6  1 .1  
137 ZC1.7 1.3 
129 21.5 1.2 
1LlO 22.3 1.4 
133 23,O 1.2 
161 23.4 1.2 
l l b  23.6 1.2 
133 1 3 . 8  1.3 
58 2 3 . 8  1.3 

117 23 .6  1.1 
6 7  23.7 1.2 

Min 
11.9 
13.6 
15.0 
14.8 
16.2 
17.1 
18.0 
17.9 
18.2 
19.8 
20.7 
2C.6 
2 0 . 3  
21.2 
21.5 
2C.8 



FOOT BREADTH 

Sub jec t  stands w i t h  f e e t  apar t ,  we ight  even ly  d i s t r i b u t e d .  Wi th  
t h e  paddle b lades o f  an automated s l i d i n g  c a l i p e r ,  measure t h e  
maximum w i d t h  across t h e  b a l l  o f  t h e  r i g h t  foot .  



FOCT B R E A D T f l  (cm) 
( t l a l e s  a n d  Females) 

Age (yrs) N Yean sod. 
2 . 0 - 3 . 5  2 1 2  6 .1  3 . 5  
3 .5 -4 .5  226 6 .5  G.4 
4 .5 -5 .5  2 6 3  0 . 8  3.4  
5 .5 -6 .3  2 1 9  7 . 1  0.5 
6 .5 -7 .5  2 2 6  7.5 3 . 5  
7 .5-8 .5  1 9 1  7 . 7  0 .5  
8 . 5 - 3 . 5  2 5 1  a.c! u.5 

9 .5 -10 .5  2 5 2  8.3 0 . 6  I . -  2 e 1  a . 6  0.6 
1 1 . 5 - 1 2 . 5  2E7 8.9 0 . 7  
1 2 . 5 - 1 3 . 5  3 1 5  9 . 2  C.7 
1 3 . 5 - 1 4 . 5  2 6 9  9.5 Q.8 
1 4 . 5 - 1 5 . 5  2 € 4  3 .6  0.8 
1 5 . 5 - 1 6 . 5  1 4 d  9.8 C . 6  
1 E . J - 1 7 . 5  2 2 1  9.7 C.9 
17 .5 -19 .C  1 5 5  9 .9  (2.9 
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F O C T  BREADTH (cm) 
(Hales) 

Age (yrs) N 
2.C-3.5 58 
3.5-4.5 1C9 
4.5-5.5 120 
5 .5-6 .5  111 
6.5-7.5 121 
7.5-8.5 9 3  
8 .5 -9 .5  137 

9.5-10.5 129 
1C.5-11.5 139 
11.5-12.5  133 
12.5-13.5 161 
13.5-14.5 116 
14.5-15.5 133 
15.5-16.5  98 
16.5-17.5 117 
17.5-19.Q 07 

Hin 5th 50th 95th Max 
5.3 5.5 6.2 7.0 7.2 
5 , s  5 .8  6.4 7 .2  7.8 
5.9 6.1 6.9 7.6 7 .9  
5.8 6.4 7.2 7 .9  8 . 3  

FOCT D R E A D T H  (cm) 
(Females) 

Mean 
5.9 
6 . 4  
6.7 
6 ,  S 
7 .3  
7 .5  
7 .9  
8.2 
8.5 
8.7  
9.0 
9 . 1  
9 .1  
9. 2 
9.3 
9 .2  

Hin 5 t h  5Cth 3 5 t h  !?ax 
5.0 5.2 5.9 6 .6  6 .9  
5.7 5,7 6.4 7.1 7 . 4  
5.7 6.0 6.6 7.2 7.8 
5.8 6.2 6 . 9  7.6 9 . 2  
6.1 6.5 7 .3  8.2 8 .6  
6.3 6.5 7.5 8.3 3 .4  
6 .4  7.1 7 .8  8.7 9 .5  
6.9 7.1 8 . 2  1 9.4 
6 .8  7.4 8.4 9.7 1 9 . 8  
7.0 7.7 8.7 9.6 13.3 
7.4 8 , 1  8.9 9.9 13.8 
7.2 7.9 9.0 1 1.3.4 
7.9 8.2 9 . 9  10.1 13.9 
8.0 8.3 9.2 l a l  13 .5  
7.8 8.2 9 . 0  9.3 10.7 
7.8 8.2 9.0  10.3 11.6 





C .  Measurement S t a t i s t i c s  by Body Region and Age Group f o r  
Subjects 2-18 Years. 

Th is  s e c t i o n  i s  i nc luded  t o ,  f a c i l i t a t e  data  r e t r i e v a l  f o r  users 

who need in fo rma t ion  on seve ra l  masurements o f  a  s i m i l a r  t ype  (e.g.,  

hand measurements) and f o r  a  p a r t i c u l a r  age group. Each t a b l e  con ta ins  

a l l  t h e  measurements i n  one o f  t h e  f o u r  measurement groups (see F igu re  

22)  f o r  one o f  t he  s i x t e e n  age i n t e r v a l s .  Tables f o r  combined sexes, and 

males and females a r e  g iven separa te l y  f o r  a  t o t a l  o f  192 t a b l e s  i n  

a l l .  I n  o r d e r  t o  f a c i l i t a t e  the  use o f  t h i s  s e c t i o n ,  t a b l e s  f o r  each 

o f  t h e  f o u r  measurement groups a r e  p r i n t e d  on c o l o r e d  paper c o r r e s -  

ponding t o  t h e  c o l o r s  used i n  Sec t i on  B. A l l  measurements a r e  g i ven  

i n  m e t r i c  u n i t s .  Weight i s  i n  k i lograms,  f i n g e r  and thumb d iameter  

and hand c learance a r e  i n  m i l l i m e t e r s ,  and a l l  o t h e r  dimensions a r e  i n  

cen t ime te rs  ( see page 43  f o r  convers ion t o  inches and pounds), 





WEIGHT, STATURE, STANDING AND S ITT ING MEASUREMENTS 



WEIGHT, STITURE , STANDING, AND SITTING HEASURBflEWTS 
( H a l e s  a n d  P e r a l e s  - A q e s  2.0 t o  3.5 Y e a r s )  

n e a s u r e m e n  t D e s c r i p t i v e  S t a t i s t i c s  
N b a n  s a d .  Min 5th 50th 

W e i q h t  212 14.1 1.9 10.1 11.3 14.0 
S t a t u r e  213 93.4 5.0 81.3 85,7 93.4 
Vertical G r i p  R e a c h  01 107.3 7.0 96,8 97,s 105.9 
F r o n t a l  G r i p  R 3 a c h  6 2  39.7 3.1 34.7 35.5 39.0 
L a t e r a l  G r i p  Reach 60 52.3 3.4 46.7 U8.0 52.8 
S t e p  H e i q h t  55 33.3 6.8 22.1 22.4 32,s 
S u p i n e  S t a t u r e  20 97.3 5.0 90.2 ** 97.8 
S t a n d i n q C G  ( f r o r n t e e t )  20 56.0 2.9 51.2 ** 56.2 
S t a n d i n q  CG (X S t a t u r e )  20 57.6 1.2 55.3 ** 57.4 
E r e c t  S i t t i n q  H e i g h t  209 54.4 2,7 46.8 50,2 5Q.6 
Eye H e i q h t  ( S i t t i n q )  14 43.7 2.5 38,2 39.0 43.5 
flex H i p  B r e a d t h  ( S e a t e d )  210 19.1 1.3 16.1 17.1 19.0 
Maximum T h i q h  B r e a d t h  63 19.2 1.6 15.9 16.3 19.0 

, ~ h i q h  C l e a r e n c t ?  67 8.1 1.2 4.7 5.7 8.1 
B u t t o c k - K n e e  L e n q t h  211 28.4 1.9 24.2 25,5 28.4 
Knee H e i q h t  2C3 27.0 2.0 22.5 23.7 26.9 
S u p i n e  S i t t i n q  H e i q h t  19 58.1 2.4 53.6 ** 57.9 
S e a t e d  CG ( a b o v e  s e a t )  19 20.1 1.1 18.9 ** 19.6 
S e a t e d  CG (X S i t  H q t )  19 34.6 1.8 31.8 ** 34.2 
S e a t e d  CG ( f r o m  back)  15 13.1 1.7 10.6 ** 13.1 
S e a t e d  CG ( %  B u t t - K n e e )  15 43.7 5.8 34.6 ** 43.7 

WEIGHT, STATURE, STANDING, A N D  S ITTING MEASUREBENTS 
( H a l e s  a n d  Penales - A q e s  3.5 t o  4.5 Y e a r s )  

M e a s u r e m e n t  D e s c r i p t i v e  S t a t i s t i c s  
N n e a n  s . d .  ! ¶ i n  5 t h  50th 

W e i q h t  228 16.2 2.1 11.4 13.1 16.0 
S t a t u r e  228 101.4 4.5 90.9 93.9 101.4 
Vertical G r i p  3eack 76 116.6 6.7 1C4.4 1C7.0 116.2 
Fr011td l  G r i p  R e a c h  77 43.1 3.6 36.3 37.8 42.5 
L a t e r a l  G r i p  R e a c h  75 56.3 3.8 47.3 50.3 56.4 
S t e p  H e i q h t  74 39.6 6.4 26.9 30.5 39.3 
Supine S t a t u r e  '1 102.3 5.2  94.6 94.6 100.8 
S t a n d i n q  C G  (from tee t )  21 59.4 2.7 54.9 54.9 59.0 
S t a n d i n q C G  ( % S t a t u r e )  21 58.1 1.1 56.2 56.2 58.2 
Erect s i t t i n q  H e i y h t  2 2 U  57.6 2.5 53.5 53.7 57.5 
Eye H e i q h t  ( S r t t i n q )  75 46.d 2.8 39.5 41.9 46.6 
Max H i p  B r e a d t h  ( S e a t e d )  225 19.9 1.3 17.2 17.8 19.8 
Maximum T h i q h  a r e a d t h  67 19.9 1.6 16.5 17.1 19.9 
T h i q h  C l e a r e n c s  75 8.4 1.2 5.7 6,3 8.3 
B u t t o c k - K n e e  L e n q t h  225 31.4 2.0 26.9 28.5 31.2 
K n e e  H e i q b t  2P6 29.9 2.0 22.0 26.7 29.8 
s u p i n e  S i t t i n q  H e i q h t  21  59.8 2.7 55.2 55.2 59.5 
S e 3 t e l  CG ( a b o v e  s e a t )  2 1  20.4 1.0 18.6 18.6 20.4 
S e a t e d  CG ( X  S i t  H g t )  21 34.2 1.6 31.7 31.7 33.9 
S e a t e d  CG ( f r o m  b a c k )  18 13.4 1. 1 11.8 ** 13.2 
S e a t e d  CG ( X  B u t t - K n e e )  18 43.9 4.4 36,8 ** 42.9 

flax 
23.8 
114.1 
136.0 
52.9 
67.0 
55.5 

111.5 
64.0 
60.7 
65.4 
52.9 
23.9 
23.9 
11.6 
38.8 
35.8 
66.1 
22.2 
36.7 
16.0  
56.3 



HEIGHT,  STATURE, STANDING, A N D  SITTING flBASUREflEWTS 
( H a l e s  a n d  F e a a l e s  - A q e s  0 . 5  t o  5,5 Years) 

Measurement D e s c r i p t i v e  S t a t i s t i c s  
N 3 e a n  s . d .  S i n  5 t h  5 0 t h  95th 

U e i q h t  271 18.3 2.5 13.7 15.1 17.9 22.1 
S t a t u r e  271 108.3 4.7 96.5 100.6 108.5 115.8 
Vertical G r i p  R e a c h  7 3  126.1 7.0 108.9 113.1 126.2 136.9 
F r o n t a l   rip R e a c h  74 45.4 3.4 38.0 40.4 45.2 51.5 
L a t e r a l    rip B e a c h  72 59.7 3.9 51,9 52.5 59.2 66.0 
S t e p  H e i q h t  75 42.9 6.5 30.8 31.9 42.7 53.0 
S u p i n e  S t a t u r e  26 112.5 3.9 105.5 105.9 112.1 119.1 
S t a n d i n q  CG (from f e e t )  26 64.5 2.3 60.5 60.6 64.5 68.2 
S t a n d i n q  CG ( X  S t a t u r e )  26 57.3 0.9 55.2 55.4 57.2 58.3 
E r e c t  S i t t i n q  H e i q h t  265 60.5 2.7 52.6 56.0 60.5 64.9 
E y e  H e i q h t  ( S i t t  i n q )  90 49.8 2.8 41.5 45.2 49.7 54.5 
Max H i p  B r e a d t h  ( S e a t e d )  257 23.7 1.3 17.3 18.6 20.5 23.0 
l4aximum T h i q h  S r e a d t h  85 20.9 1.4 18.4 18.7 20.6 22.9 
T h i q h  C l e a r e n c *  89 8.9 1.1 6.0 6.7 9.0 10.4 
B u t t o c k - K n e e  L e n q t h  ,267 33.9 1.9 28.4 30.9 33.8 37.0 
Knee  H e i q h t .  241 32.3 2.0 28.1 29.2 32.2 35.6 
S u p i n e  S i t t i n q  H e i q h t  27 63.2 2.8 57.0 57.4 63.0 67.1 
S e a t e d  CG ( a b o v e  s e a t )  27 20.6 1.0 19.2 19.2 20.3 22.1 
S e a t e d  CG (X S i t  H q t )  17 32.6 1.8 29.9 29.9 32.2 35.1 
S e a t e d  CC ( f r o m  b a c k )  25 14.8 2.1 12.0 12.1 14.4 18.6 
S e a t e d  CG ( X  B u t t - K n e e )  25 43.0 5.5 33.3 33.8 42.2 54.2 

WEIGHT, STATURS, STANDING, A N D  SITTING MEASUREflENTS 
( H a l e s  a n d  P e n a l e s  - Aqes 5.5  t o  6.5 Years) 

W e i q h t  
S t a t u r e  
V e r t i c a l  G r i p  Reach 
F r o n t a l  G r i p  R e a c h  
L a t e r a l  G r i p  R e a c h  
S t e p  H a i q h t  
S u p i n e  S t a t u r e  
S t a n d i n q  CG ( f r o m  f e e t )  
S t a n d i n q  CG (X S t a t u r e )  
E r e c t  S i t t i n y  H e i q h t  
Eve H e i q h t  ( S i t t i n q )  
nax H i p  B r e a d t h  ( S e a t e d )  
Naxioum T h i q h  B r e a d t h  
T h i q h  C l e a r e n c e  
B u t t o c k - K n e e  L e n q t h  
K n e e  H e i q h t .  
S u p i n e  S i t t i n q  H e i q h t  
S e a t e d  CG ( a b o v e  s e a t )  
S e a t e d  CG ( X  S i t  H q t )  
S e a t e d  CG ( f r o m  b a c k )  
S e a t e d  CG 1% B u t t - K n e e )  

D e s c r i p t i v e  S t a t i s t i c s  
Mean s . d .  Hin  5 t h  50th 95th Max 
2C.5 3.0 1 16.1 20.0 25.5 32.5 
114.6 5.1 96.5 105.8 114.5 123.7 128.7 
135.6 7.1 118.4 124.1 135.3 147.2 160.0 
48.5 2.9 41.6 44.2 48.1 53.3 57.4 
63.5 4.0 55.3 56.7 63.3 69.2 80.8 
50.4 6.0 35.4 40.3 50.2 59.8 69.4 
116.0 5.5 98.2106.0116.0123.9127.7 
66.2 3.1 56.5 60.5 65.9 71.2 73.4 
57.1 1.0 53.5 55.4 57.0 58.6 59.2 
63.4 2.8 53.2 58.1 63.3 67.7 71.7 
51.9 2.9 43.2 46.6 52.2 56.6 60.2 
21.5 1.6 1 19.1 21.3 23.8 27.7 
21.7 1.8 18.5 18.7 21.5 24.0 27.2 
9.6 1.0 7.5 7.7 9.4 11.1 12.4 

36.1 2.2 27.5 32.1 35.8 39.4 42.3 
3 2.0 29.6 31.5 34.7 38.3 40.6 
64.5 3.2 55.2 59.4 64.2 69.6 73.5 
20.6 1.2 18.0 18.7 20.5 22.5 23.1 
31.9 1.4 28.4 29.3 32.1 33.9 34.5 
15.3 2.1 10.4 11.7 15.1 18.6 21.0 
43.1 5.4 32.7 33.3 42.4 51.9 56.6 



WEIGBT, STATURE, STANDING, AND SITTING NEASURENEYTS 
( H a l e s  a n d  F e m a l e s  - A q e s  6 .5  t o  7 .5  Y e a r s )  

fleasurerent 
N 

W e i q h t  23 1 
S t a t u r e  227 
Vertical G r i p  S e a c h  7 1 
F r o n t a l  G r i p  R e a c h  7 4 
L a t e r a l  G r i p  R e a c h  7 3 
S t e p  H e i g h t  7 4 
S u p i n e  S t a t u r e  4 7 
S t a n d i n q  CG ( f r o m  f e e t )  47 
S t a n d i n q  C G  ( X  S t a t u r e )  4 7  
E r e c t  S i t t i n q  H e i q h t  23C 
Eye  H e i q h t  ( S i t t i n q )  8 7 
l a x  H i p  B r e a d t h  ( S e a t e d )  2 2 5  
naximum T h i q h  i 3 r e a d t h  ti7 
T h i q h  C l e a r e n c e  8 4 
B u t t o c k - K n e e  L e n q t h  229 
Knee  H e i q h t  2 19 
S u p i n e  S i t t  i n q  H e i q h t  4 8 
S e a t e d  CG (above s e a t )  4 8 
s e a t e d  CG (R S i t  ~ q t )  4 8 
S e a t e d  CG (from b a c k )  4 2 
S e a t e d  CG ( R  B u t t - K n e e )  42 

D e s c r i p t i v e  S t a t i s t i c s  
Mean s.d. l l i n  5 t h  5 0 t h  
23.7  4.1 15.4 1 8 3  22.9 

1 2 1 . 2  5 . 5  106 .3  11108  121.2 
144 .6  8 . 3  127.5 129.5 144.0 

50 .7  3.2 43.2 46.2 50.7 
67.0 4 .1  5804 60.4  67.1 
52.6 7 . 3  33.8 4 0 - 2  53.1 

1 2 2 . 9  6 .0  109.7  112 .3  122.8  
70.0 3.2 64.3  64.5  69.9 
57.0  0 . 8  55.8 55 .8  56.9 
65 .8  3 .0  56.6 6007  6 5 . 7  
54.4 2.8 47.3  49.8  54.1 
22.7  2.1 18.2 1 9 , 8  2 2 . 3  
22.7  2 .4  17.5 19.7 22.2 
10.1 1.2 7.2 8 .3  10.0 
39.1  2 .4  33.1 35.5  3 8 . 8  
37.3 2 .2  31.0 33.5 3 7 * 2  
6 6 . 8  3.6 59.0 6 0 . 1  66.6 
20.4 1 . 3  17.1 18.2 20 .1  
30.5 1 . 6  27.9 28.0 30.4 
16 .2  1 . 9  12.8  13.0  1 5 . 8  
41.0 4.6 33.6 33.8 41 .1  

WEIGHT, STATURZ, STANDING, A N D  SITTING CEASUREfiENTS 
(na les  a n d  F e m 3 l e s  - Aqes  7.5 t o  8 . 5  Y e a r s )  

f l e a s u r e n z n t  D e s c r i p t i v e  S t a t i s t i c s  
N Mean s . d .  H i n  5 t h  5 0 t h  9 5 t h  flax 

W e i q h t  147 26.6 5 . 2  17.6 20.4 25.5 36.9 54 .2  
s ta ture  198 126 .9  5.6 111.5 1 1 8 . 2  126.4 136.9  1 4 0 . 6  
Vert ical  G r i p  R e a c h  63 1 5 2 . 2  6 . 8  132.0 138.7  152.1  163.2 165 .8  
F r o n t a l  G r i p  R e d c h  6 4  52 .9  2 .7  46.5 47.8 53.1 56.8 5 9 . 3  
L a t e r a l  G r i p  R e a c h  6 4  7Q.O 3.6 61.7 63.0 69.9  74.9 77.0 
S t e p  H e i q h t  63 54 .9  7 .4  40.7 42.0 54.4 64.9 75 .7  
S u p i n e  S t a t u r e  U 6  128.b  5 .5  116.1  1 2 1 . 3  127.7 137.4 1 4 0 0 1  
S t a n d i n q  CG ( f rom f e e t )  46 72 .8  3.1 66.9 67 .9  72 .2  77.4 78.4  
S t a n d i n q  CG ( X  S t a t u r e )  46 56.6  0 .9  55.0 55.1 56.5  57.8 58 .9  
E r e c t  S i t t i n q  H e i q h t  147 68.2 2.8 59.7 63.8 68.0 73.0 75.6  
E y e  H e i q h t  ( S i t t i n q )  6 7  57.1  2.9 51 .5  52.0 57.1 62 .0  63 .3  
\ax H i p  B r e a d t h  ( S e a t e d )  19C 23.9 2.0 19.6 21.1  2 3 . 5  28.1 32.6 
Haximum T h i q h  B r e a d t h  6 5  24.3 2 .6  19.2 20.4 23 .8  28.5 34.5  
T h i q h  C l e a r e n c e  6 6  10.8  1.4 8 .8  9 .1  10 .5  13.0  15 .5  
B u t t o c k - K n e e  L e n q t h  1 9 6  4 1 3  2.4 35.3 37.7  41.0  45.7 48.2 
R n e e  H s i q h t  188 39 .4  2 .3  33.1 3 5 . 7  39.3  43.3 46.4  
S u p i n e  S i t t i n q  H e i q h t  4 4  7 0 . 1  3.2 64.4 65.1 69.4  75.4 76.7  
S e a t e d  CG ( a b o v e  s e a t )  4 4  20.7 1 .1  18.5  18.9 20.5 22.4 22.6 
S e a t e d  CG I% S i t  H q t )  4 4  29 .5  1 . 3  27.1 27.2 29.7  31.5 32.1 
S e a t e d  CG (from back) 38 17.7  1.8 14.0 14.3  17.4 20.5 21.8 
S e a t e d  CG ( %  B u t t - K n e e )  38 4 2 . 9  4.4 35.3 36.5 42.8  49.4 54.5 



WEIGHT, STATURS, STANDlNG, A N D  SITTING HBASOREIENTS 
( M a l e s  a n d  F e m a l e s  - A q e s  8.5 t o  9.5 Y e a r s )  

l l e a s u r e m e n t  

Y e i q h t  
S t a t u r e  
Vertical G r i p  R e a c h  
P r o n t a l  G r i p  R e a c h  
L a t e r a l  G r i p  R e a c h  
S t e p  H e i q h t  
S u p i n e  S t a t u r e  
S t a n d i n q  CG ( f r o m  f e e t )  
S t a n d i n q  CG (X S t a t u r e )  
E r e c t  S i t t i n q  l i e i q h t  
E y e  H e i q h t  ( S i t t i n q )  
Hax H i p  B r e a d t h  ( S e a t e d )  
Maximum T h i q h  B r e a d t h  
T h i q h  C l e a r e n c e  
B u t t o c k - K n e e  L a n q t h  
Knee H e i q h t  
S u p i n e  S i t t i n q  H e i q h t  
S e a t e d  CG ( a b o v e  s e a t )  
S e a t e d  CG (% S i t  H q t )  
S e a t e d  CG ( f r o m  b a c k )  
S e a t e d  CG ( X  B u t t - K n e e )  

D e s c r i p t i v e  S t a t i s t i c s  
H ?lean s.d. U i n  5 t h  5 0 t h  9 5 t h  

256 29.7 5.5 19.6 22.7 28.6 40.0 
257 133.0 6.0 117.8 124.1 132.6 142.3 

8 1  160.8 8.5 141.2 146.1 161.0 173.8 
8C 55.5 4.1 48.6 49.2 55.1 64.1 
79 73.6 4.5 6U.1 66.3 73.7 79.9 
80 56.9 6.6 u3.6 45.8 57.0 68.8 
57 134.8 6.2 123.0 125.1 134.4 143.5 
57 76.3 3.3 70.1 71.0 76.6 81.6 
57 56.6 0.8 54.7 55.1 56.5 57.7 

254 70.3 3.0 61.2 65.3 70.3 75.2 
9C 59.4 3.2 4 9 1  53.7 59.3 64.7 

249 24.9 2.3 19.6 21.6 24.6 29.2 
8 8  25.6 2.8 20.1 20.5 25.4 30.5 
87 11.5 1.3 7.7 9.3 11.3 13.5 

257 43.8 2.6 37.2 40.1 43.3 48.2 
249 4 1  2.5 34.5 37.9 41.5 45.7 

5 6  72.1 3.3 65.9 66.9 71.2 77.4 
57 20.7 1.2 18.2 18.8 20.4 22.9 
56  28.7 1.3 25.9 26.5 28.7 30.7 
5 1  18.1 2.0 14.4 14.7 17.7 21.3 
5 1  4 1 1  3.8 33.5 344.4 41.2 U6.6 

YEIGHT, STATURB, STAN D I N G ,  A N D  SITTING MEASUREMEITS 
( H a l e s  a n d  Penales - Aqes 9.5 t o  10.5 rears) 

M e a s u r e m e n t  

W e i q h t  
S t a t u r e  
Vert ical  G r i p  R e a c h  
F r o n t a l  G r i p  R e a c h  
L a t e r a l  G r i p  R e a c h  
S t e p  H e i q h t  
S u p i n e  S t a t u r e  
S t a n d i n q  CG ( f r o m  f e e t )  
S t a n d i n q  CG ( X  S t a t u r e )  
E r e c t  S i t t i n q  H e i q h t  
E v e  H e i q h t  ( S i t t i n q )  
llax H i p  B r e a d t h  ( S e a t e d )  
naximum T h i q h  B r e a d t h  
T h i q h  C l e a r e n c e  
B u t t o c k - K n e e  L e n q t  h 
Knee f l e i q h t  
S u p i n e  S i t t i n q  M e i q h t  
S e a t e d  CG (above  s e a t )  
S e a t e d  CG ( %  S i t  H q t )  
S e a t e d  CG ( f r o m  b a c k )  
S e a t e d  CG ( %  B u t t - K n e e )  

D e s c r i p t i v e  S t a t i s t i c s  
N Mean s. d .  l l i n  5 t h  5 0 t h  9 5 t h  

258 3 3 . 1  6.6 22.2 24.8 31.9 45.5 
258 137.7 6.3 120.1 127.1 137.6 148.3 

75 167.1 8.1 150.1 153.5 166.3 182.0 
7 U  57.7 3.3 52.5 52.8 56.6 64.3 
74 76.0 1 69.4 70.3 75.5 84.2 
75 58.5 7 .1  39.8 46.U 58 .8  70.4 
43 138.6 6.3 127.7 128.2 138.0 149.0 
U 3  78.1 3.5 72.2 72.6 77.6 84.1 
U 3  56.3 0.8 54.3 54.8 56.2 57.6 

255 72.1  3.1 64.5 66.7 72.1 76.9 
84 6G.5 3.0 54.3 55.2 60.6 64.8 

251 26.0 2.5 21.6 22.5 25.7 29.7 
84 26.4 3.3 20.5 22.2 26.1 31.4 
8 3  11.9 1.5 9.6 9.9 11.6 14.6 

257 45.9 2.8 39.3 41.5 45.7 51.1 
2 5 0  43.6 2.6 37.6 39.4 43.5 48.1 

42 73.3 3.5 67.1 67.7 72.6 79.7 
4 1  20.5 1.3 17.8 18.0 20.5 22.5 
41 27.9 1 .  25.3 25.8 27.8 29.3 
4 1  19.4 2.0 15.9 16.1 19.0 22.6 
4 1  42 .9  3.6 36.1 37.4 42.1 49.5 



HEIGHT, STATURE, STANDING, AND SITTING MEASUREHENTS 
( H a l e s  a n d  F e m a l e s  - l q e s  10.5 t o  1 1 . 5 Y e a r s )  

H e a s u r e r e n  t D e s c r i p t i v e  S t a t i s t i c s  
N H e a n  s . d .  Min 5 t h  5 0 t h  95th 

W e i q h t  282 37.2 8.2 20.7 27.4 35.2 53.2 
S t a t u r e  282 143.3 6.6 122.0 133.1 142.7 154.6 
Vert ical  G r i p  B e a c h  '33 174.7 10.2 153.6 156.0 173.8 190.3 
F r o n t a l  G r i p  R e a c h  9 4  59.9 3.8 51.7 53.4 59.9 66.6 
L a t e r a l  G r i p  R e a c h  9 3  79.3 5.3 68.2 71.3 78.2 88.2 
S t e p  H e i q h t  96 61.3 7.5 44.4 49.6 60.9 73.8 
S u p i n e  S t a t u r e  53 145.3 6.3 132.8 134.7 146.U 154.8 
S t a n d i n q  CG ( f r o m  f e e t )  53 81.4 3.5 74.8 75.3 81.1 86.9 
S t a n d i n q  CG ( X  S t a t u r e )  53 56.0 0.7 54.7 54.9 56.0 57.2 
E r e c t  S ~ t t i n g  H e i q h t  276 74.5 3.5 65.2 69.3 74.2 80.7 
Eye H e i q h t  ( S i t  t i n y )  85 62.5 3.5 54.6 57.1 62.4 69.2 
H a x H i p B r e a d t h  ( S e a t e d )  270 27.2 3.0 21.5 23.2 26.8 32.9 
Maximum T h i q h  B r e a d t h  84 26.9 3.5 21.9 22.5 26.2 32.1 
T h i q h  C l e a r e n c e  85 12.1 1.3 9.2 10.1 11.9 13.9 
D q t t o c k - K n e e  L s n q t h  278 48.2 3.1 40.3 43.6 47.8 53.9 
K n e e  H a i q h t  279 45.6 2 . 6  37.9 41.3 45.5 49.8 
S u p i n e  S i t t i n q  H e ~ q h t  5 2  76.9 3.5 70.8 71.0 76.6 81.7 
S e a t e d  CG (above s e a t )  53 21.0 1.3 18.0 18.4 20.7 23.3 
S e a t e d  CG (% S i t  H q t )  52 27.2 1.6 23.4 24.7 27.1 29.8 
S e a t e d  CG (from b a c k )  52 20.5 1.9 17.1 17.3 20.6 23.1 
s e a t e d  CG ( S  B u t t - K n e e )  52 42.3 3.1 36.5 36.9 42.2 47.1 

WEIGHT, STATURE, ?TANDING, A N D  SITTING UEASUREUENTS 
(na l e s  a n d  Fendies - Aqes 11.5 t o  12.5 Y e a r s )  

M e a s u r e m e n t  D e s c r i p t i v e  S t a t i s t i c s  
N Hean s . d .  H i n  5 t h  5 0 t h  95th Nax 

W e i q h t  287 40.3 8.1 26.1 29.3 39.1 54.7 77.8 
S t a t u r e  2t!7 148.8 7.2 132.8 137.5 148.6 160.4 172.4 
Vertical G r i p  Reach 4 3  101.6 10.5 160.1 165.4 180.6 198.5 215.2 
F r o n t a l  G r i p  R e a c h  91 62.1 3.8 52.1 56.3 61.5 67.7 74.2 
Lateral G r i p  R e a c h  91 82.3 5.3 69.9 74.2 82.3 90.7 99.0 
S t e p  H e i q h t  91 62.1 8.6 45.1 47.5 61.6 76.5 79.5 
S u p i n e  S t a t u r e  b5 15G.9 7.9 134.3 139.2 149.6 161.8 174.8 
S t a n d i n q C G  ( f r o n f e e t )  65 84.6 4.2 75.1 78.4 83.6 90.9 99.1 
S t a n d i n q  CG ( X  S t a t u r e )  b 5  56.1 0.8 54.3 54.6 56.0 57.3 58.1 
E r e c t  S i t t i n g  H e i q h t  2 8 4  76.7 3.7 67.1 71.2 76.3 83.2 87.7 
Eye H e i q h t  ( S i t t l n q )  97 6 5 . 3  3.2 58.7 60.1 64.8 69.9 76.7 
Uax H i p  B r e a d t h  ( S e a t e d )  2b3  28.3 3,C 22.6 23.9 28.0 33.2 38.8 
Maximum T h i q h  B r e a d t h  9 3  28.3 3.3 23.2 23.5 27.9 34.4 40.2 
T h i q h  C l e a r e n c e  97 12.8 1.3 10.2 10.6 12.7 14.9 16.2 
B u t t o c k - K n e e  L e n q t h  2 ~ 6  50.3 3.2 41.7 45.3 50.0 55.4 60.8 
K n e e  H e i q h t  277 47.5 2.7 40.9 43.3 47.3 52.3 59.3 
S u p i n e  S i t t i n q  H e i q h t  64 79.5 4.8 68.4 71.5 78.6 88.2 91.3 
Seated CG ( a b o v e  s e a t )  6 4  21.4 1.4 18.1 19.2 21.0 23.7 25.0 
S e a t e d  CG ( X  S i t  H q t )  t 26.9 1.3 23.1 24.9 26.7 29.1 29.7 
S e a t e d  CG ( f r o m  b a c k )  6 2  21.2 2.1 16.8 17.6 20.9 24.5 25.7 
S e a t e d  CG ( %  B u t t - K n e e )  61 42.1 2.5 36.7 38.5 41.7 46.7 48.8 



HEIGHT, STATURE, STANDING, A N D  SITTING HEASURBUENTS 
( H a l e s  a n d  F e m a l e s  - A q e s  12.5 t o  13.5 Y e a r s )  

M e a s u r e m e n  t 

H e i q h t  
S t a t u r e  
Vertical G r i p  3 e a c h  
F r o n t a l  G r i p  R e a c h  
L a t e r a l    rip R e a c h  
S t e p  H e i q h t  
S u p i n e  S t a t u r e  
S t a n d i n q  CG ( f r o m  t ee t )  
S t a n d i n q  CG (5  S t a t u r e )  
E r e c t  S i t t i n q  H e i q h t  
E v e  H e i q h t  ( S i t  t i n q )  
flax H i p  B r e a d t h  ( S e a t e d )  
Ranimu& l h i q h  B r e a d t h  
T h i q h  C l e a r e n c e  
B u t t o c k - K n e e  L e n q t h  
Knee H e i q h t  
S u p i n e  S i t t i n q  H e i q h t  
S e a t e d  CG ( a b o v e  s e a t )  
S e a t e d  CG ( $  S i t  H q t )  
S e a t e d  CG ( f r o m  b a c k )  
S e a t e d  CG i% B u t t - K n e e )  

Descriptive S t a t i s t i c s  
Hean s.d. H i n  5 t h  50th 95th Rax 
45.7 9.C 26.5 33.6 44.2 62.0 85.8 

154.6 7.7 134.1 142.1 154,5 167.6 179.8 
190.5 10.6 166.0 174.3 188.9 208.4 220.0 
64.9 4.5 56.3 57.6 64.3 71.6 78.1 
86.5 5.4 75.3 78.9 86.1 96.0 102a8 
63.5 6.8 47.0 51.6 62.8 75.2 81.0 

157.2 8.1 141.5 143.3156.0170.7180.9 
87.7 4.5 78.2 80.9 87.6 95.0 101.3 
55.8 0.7 54.2 54.5 55.7 57.0 57.4 
79.7 4.3 69.8 72.9 79.7 87.0 92.6 
68.1 4.2 60.4 61.2 68.0 75.1 79.9 
29.9 3.1 22.6 25.1 29.4 35.6 41.7 
30.2 3.5 22.4 25.0 29.9 35.8 42.5 
13.1 1.5 8.9 10.9 12.8 15.5 16.8 
52.4 3.1 45.0 47.2 52.3 57.6 62.1 
49.C 3.0 41.2 44.5 49.0 54.2 59.8 
83.4 4.8 73.9 76.8 82.4 90.7 94.6 
22.0 1.6 19.5 19.6 22.0 24.4 27.9 
26.4 1.3 22.8 23.9 26.4 28.9 30*7 
21.8 2.1 17.8 19.0 21.5 25.3 27.8 
41.3 2.9 34.3 36.0 41.1 46.0 49.4 

WEIGHT, STATURE, STANDING, A N D  SITTING HEASUREHEWTS 
( M a l e s  a n d  F e m a l e s  - Aqes  13,5  t o  14. 5 Y e a r s )  

M e a s u r e m e n t  

Heiqh t .  
S t a t u r e  
V e r t i c a l  G r i p  R e a c h  
F r o n t a l  G r i p  R e a c h  
L a t e r d l  G r i p  R e a c h  
S t e p  H e i q h t  
S u p i n e  S t a t u r e  
S t a n d i n q  CG ( f r o m  f e e t )  
S t a n d i n q  C G  (L S t a t u r e )  
E r e c t .  S i t t i n q  H e i ~ h t  
Eve H e i q h t  ( S i t  t i n q )  
flax H i p  B r e a d t h  ( S e a t e d )  
H a x i r u m  T h i q h  B r e a d t h  
T h i q h  C l e a r e n c a  
B u t t o c k - K n e e  L e n q t h  
K n e e  H e i q h t  
S u p i n e  S i t t i n q  H e i q h t  
S e a t e d  CG ( a b o v e  s e a t )  
S e a t e d  CG (R  S i t  H q t )  
S e a t e d  CG (f r o n  b a c k )  
S e a t e d  CG ( %  B u t t - K n e e )  

D e s c r i p t i v e  S t a t i s t i c s  
N Hean s , d .  Min 5th 50th 95th Bar 

271 50.8 9.2 29.8 37.7 50.0 67.8 77.3 
271 160.1 8.2 135.4 147.0 159.4 173.6 183.2 
79 195.3 10.9 166.8 175.8 194.6 211.3 21U.9 
86 67.0 4.3 57.4 59.4 66.6 7 1  77.0 
8 89.4 5.3 75.5 1 83.6 97.5 102.4 
78 65.8 6.1 51.2 54.0 65.4 75.8 82.2 
57 162.6 7 . 8  136.5 150.0 161.2 176.5 180.0 
57 90.5 4.4 75.1 85.0 90.1 97.1100.6 
57 55.7 0.6 53.9 54.4 55.7 56.9 57.6 

27G 82.4 Q.4 70.8 74.8 82.3 90.0 93.4 
69 71.1 4.1 59.0 64.0 71.6 77.6 80.4 

269 31.1 2.8 24.1 26.6 31.1 35.7 39.1 
80 3 1 6  3.2 24.8 26,2 31.3 36.9 39.4 
a9 13.9 1.4 9.9 11.4 13.7 16.3 17.2 

270 54.3 3.2 45.1 49.0 54.3 59.5 62.5 
252 50.7 3.3 42.1 45.6 50.5 56.5 60.3 
57 86.2 4.5 73.6 77.4 86.0 94.0 95.1 
57 22.8 1.7 19.3 19.8 22.5 26.5 27.0 
57 26.5 1.3 24.2 24.3 2 28.4 30.4 
54 22.8 2.2 16.7 18.5 23.1 25.2 29.8 
54 42.1 3.0 32.7 36.7 42.1 46.6 49.0 



WEIGHT, STATURE, STANDING, A N D  SITTING MEASUREMENTS 
( H a l e s  a n d  F e m a l e s  - A q e s  14.5 t o  15.5 Y e a r s )  

H e i q h t  
S t a t u r e  
Vert ical  G r i p  S e a c h  
F r o n t a l  G r i p  R e a c h  
L a t e r a l  G r i p  B e a c h  
S t e p  H e i q h t  
S u p i n e  S t a t u r e  
S t a n d i n q  CG ( f r o m  f e e t )  
S t a n d i n q  CG (% S t a t u r e )  
E r e c t  S i t t i n q  H e i q h t  
Eye H e i q h t  ( S i t t i n q )  
Nax H i p  B r e a d t h  ( S e a t e d )  
n a x i a u m  T h i q h  R r e d d t h  
T h i q h  C l e a r e n c e  
B u t t o c k - K n e e  L a n q t h  
K n e e  H e i q h t  
S u p i n e  S i t t i n q  H e i q h t  
S e a t e d  CG (above s e a t )  
S e a t e d  C G  (X S i t  i i q t )  
S e a t e d  CG ( f r o m  b a c k )  
S e a t e d  CC ( %  B u t t - K n e e )  

D e s c r i p t i v e  S t a t i s t i c s  
N f l s a n  s . d .  H i n  5th 50th 95th Hax 

264 55.5 10.0 32.7 40.2 54.2 72.1 105.0 
264 164.2 8.0 143.2 151.5 163.6 177.6 186.7 
A7 199.8 9.5 180.9 183.2 199.7 215.4 220.3 
P7 67.7 3.8 59.2 61.3 67.6 73.4 75.6 
87 91.5 4.6 80.0 84.1 90.6 99.1 101.7 
88 64.0 8.1 45.6 48.8 65.0 75.7 80.2 
59 166.6 7.3 151.3 153.1 165.4 176.6 180.1 
59 92.2 4.2 83.8 84.9 92.3 98.5 100.6 
59 55.6 0.7 54.2 54.4 55.5 56.7 57.U 

262 85.2 4.5 72.2 78.3 84.8 92.8 98.9 
81 73.9 4.3 62.8 66.8 73.6 80.5 83.4 
259 32.7 2.9 25.4 27.7 32.6 37.1 44.0 
el 32.4 3.5 24.4 26.3 32.4 38.3 40.9 
81 13.9 1.6 10.0 11.1 13.9 16.9 17.7 

263 55.8 3.C 47.3 51.2 55.5 60.8 63.7 
259 51.5 3.3 43.6 46.7 5 1 . 5  56.8 60.2 
59 89.4 4.7 76.3 80.0 88.1 96.5 100.3 
59 23.2 1.8 17.5 20.5 23.2 26.1 29.4 
59 26.2 1.1 22.9 24.5 26.1 28.5 29.3 
60 23.3 2.0 17.6 19.9 23. 1 26.9 27.6 
60 41.6 2.8 33.4 36.6 40.9 46.8 47.6 

WEIGHT, STATURE, S T l N D I N G ,  A N D  SITTING REASUREHENTS 
(!ales a n d  F e m a l e s  - Aqcs 15.5 t o  16.5 Y e a r s )  

Y e i q h t  
S t a t u r e  
Ve r t i c a l  G r i p  R e a c h  
F r o n t a l  G r i p  R e a c h  
L a t e r a l  G r i p  Rgach  
S t e p  H e i q h t  
S u p i n e  S t a t u r e  
S t a r ~ d i n q  CG ( f r o a  f e e t )  
S t a n d i n q  CG (X S t a t u r e )  
E r e c t  S i t t i n q  I i e i q h t  
E y e  H e i q h t  ( S i t t l n q )  
nax H i p  B r e a d t h  ( S e a t e d )  
Haximum T h i q h  S r e a d t h  
T h i q h  C l e a r e n c e  
B u t t o c k - K n e e  L e n q t h  
K n e e  H e i q h t  
S u p i n e  S i t t i n q  H e i q h t  
S e a t e d  CG ( a b o v e  s e a t )  
S e a t e d  CG ( X  S i t  H q t )  
S e a t e d  CG ( f r o a  back) 
S e a t e d  CG ( X  B u t t - K n e e )  

D e s c r i p t i v e  S t a t i s t i c s  
N Hean  s . d .  nin 5 t h  50th 95th Max 

1 9 6  6C.7 11.5 33.0 44.7 58.9 80.1 106.6 
198 160.4 9.3 147.1 153.5 168.5 183.4 188.3 
63 205.0 12.4 178.4 185.0 203.3 224.4 230.1 
t3 69.6 5.1 58.8 60.9 68.9 76.4 90.2 
63 94.0 6.2 91.5 84.6 92.5 104.3 108.6 
62 66.7 9.2 48.9 51.6 66.0 80.7 30.2 
43 170.4 A.3 154.1 156.1 171.3 182.7 ldU.6 
43  95.0 4.9 86.0 86.9 95.4 103.3 103.6 
43 55.8 0.8 54.1 54.3 55.7 57.1 57.8 
196 87.7 4.7 71.4 80.2 87.6 95.1 98.7 
77 76.0 4.4 61.0 69.2 75.9 83.3 85.8 

195 33.6 2.3 26.7 29.8 33.5 38.0 41.2 
76 33.5 2.7 28.2 29.3 33.1 38.1 41.7 
78 14.5 1.3 11.2 12.1 14.5 16.7 17.3 
196 56.9 3.4 U8.6 51.6 57.1 62.1 66.6 
1 8 5  52.U 3.9 Q4.3 46.5 52.5 58.9 61.6 
42 91.2 4.6 02.7 64.3 90.8 98.1 99.7 
U2 24.3 2.Q 20.1 20.4 24.6 27.3 29.7 
42 26.6 1.6 23.8 LU.1 26.6 29.1 31.8 
41 23.8 1.8 19.4 20.4 23.6 26.6 29.0 
41 41.8 2.3 35.6 38.9 41.6 45.1 47.3 



WEIGHTI STATURE, STANDINGI A N D  SITTING HEASUREMENTS 
( R a l e s  a n d  F e n a l e s  - A q e s  16.5 t o  17.5 Years) 

H e a s u r e r e n t  D e s c r i p t i v e  S t a t i s t i c s  
N n e a n  s o d e  !in 5 t h  5 0 t h  9 5 t h  

Y e i q h t  221  6 2 . 2 1 1 . 6  36.4 47.0 60.1 81.1 
S t a t u r e  221 168.8 8.9 149.1 154.6 168.3 182.9 
Vertical G r i p  ! ? e a c h  72  205.6 11.1 181.6 186.3 205.5 224.5 
F r o n t a l  G r i p  R e a c h  74 70.6 5.0 59.6 62.0 70.7 78.7 
L a t e r a l  G r i p  B e a c h  74 95.3 6.2 81.9 84.7 94.9 106.1 
S t e p  H e i q h t  7 3  68.8 8.6 52.8 55e2 67.7 82.6 
S u p i n e  S t a t u r e  45 170.5 7.2 157.0 159.2 169.0 182.0 
S t a n d i n q C G  ( f r o m f e e t )  4 5  95.1 4.5 85.8 87.5 9 3 . 6 1 0 2 . 5  
S t a n d i n q  CG ( I  S t a t u r e )  45 55.8 C.8 54.3 54.4 55.8 56.9 
E r e c t  S i t t i n q  H e i g h t  221 88.5 4.2 74.8 82.0 88.4 95.3 
E v e  ~ e i q h t  ( S i t t i n q )  66 76.9 4.2 67.5 69.9 77.3 83.Q 
Hax H i p  B r e a d t h  ( S e a t e d )  2LC 3U.2 2.6 26.7 30.5 33.9 39.3 
Haximun T h i q h  B r e a d t h  66 34.3 2.6 29.8 30.0 34.0 38.5 
T h i q h  C l e a r e n c s  67 14.7  1.7 10.8 12.0 14.5 17.7 
B u t t o c k - K n e e  L e n q t h  220 57.0 3.2 49.4 51.9 56.9 62.1 
Knee H e i q L t  2 1 2  52.1 3.9 41.6 46.1 51.6 58.5 
S u p i n e  S i t t i n q  H e i q h t  44 92.2 3.7 83.8 86.3 92.0 98.4 
S e a t e d  CG ( a b o v e  s e a t )  44 25.1 1.6 22.1 22.2 25.1 28.3 
S e a t e d  CG ( X  S i t  H q t )  44 27.2 1.1 24.7 25.0 27.2 29.0 
S e a t e d  CG ( f r o m  b a c k )  43 2 3 9  2.0 20.8 21.4 23.7 27.9 
S e a t e d  CG (% B u t t - K n e e )  4 3  41.8 2.5  37.3 3 7 . 8  41.8 45.9 

WEIGHT, STATUREI S'TANDING, A N D  SITTING F!EASUREHE%TS 
( H a l e s  a n d  F e m d l e s  - A q e s  17.5 t o  19.0 Years) 

M e a s u r e m e n t  

W e i q h t  
S t a t u r e  
Vertical G r i p  R e a c h  
P r o n t a l  G r i p  R s a c h  
L a t e r a l  G r i p  Reach  
S t e p  H e i q h t  
S u p i n e  S t a t u r e  
S t a n d i n q  CG ( f r o m  t e e t )  
S t a n d i n q  CG ( X  S t a t u r e )  
E r e c t  S i t t i n q  H e i q h t  
Eye  H e i q h t  ( S i t  t i n q )  
Max H i p  B r e a d t h  ( S e a t e d )  
naximum T h l q h  B r e a d t h  
T h i q h  C l e a r e n c e  
B u t t o c k - K n e e  L e n q t h  
Knee H e i q h t  
S u p i n e  S i t t i n q  H e i q h t  
S e a t e d  CG (above s e a t )  
S e a t e d  CG ( X  S i t  H q t )  
S e a t e d  CC ( f r o m  b a c k )  
S e a t e d  CG ( X  B u t t - K n e e )  

D e s c r i p t i v e  S t a t i s t i c s  
N Hean s , d .  H i n  5 t h  5 0 t h  95th Max 

156 65.7 13.1 4 1 4  45.6 65.4 86.5  112.3 
156 170.9 9.5 149.9 156.4 171.8 185.7 194.4 

44 236.9 11.9 188.4 188.9 205.8 227.0 233.2 
40 70.7 5.4 62.8 63.0 70.2 80.9 92.1 
43 96.0 6.9 82.7 85.7 94.9 108.0 110.8 
& 4  68.1 6.9 53.4 55.9 67.8 77.9 80.5 
33 174.1 9.6 157.7 158.5 174.0 187.6 192.5 
3 3  97.2 6.C 87.2 87.5 97.1 106.4 107.5 
33 55.d 0.7 54.2 54.4 55.7 56.8 57.9 

156 89.4 4.4 78.9 81.8 89.3 96 .5  99.6 
6 3  77.9 4.3 67.8 70.0 78.7 83.4 85.5 

156 30.6 2.5 29.0 3 1  1 34.2 39.1 43.2 
6 3  34.8 3.U 27.5 30.0 33.8 U1.0 U2.8 
63 15.5 1.8 11.1 12.6 15.4 18.8 19.1 

156 57.7 3.5 49.4 52.2 57.7 52.8 69.7 
1 5 1  53.0 4.0 U U7.2 52.8 6 0 . 0  62.8 

3 2  92.5 4.4 83.8 84.9 92.3 99.0 102.6 
32 25 .1  1 .9  21.4 21.5 25.1 27.8 29.2 
32 27.1  1.3 24.8 24.9 26.9 28.9 29.6 
3 1  24.4 2.4 20.7 21.2 23.8 28.6 30.5 
3 1  42.3 2.6 37.8 38.0 41.9 47.1 48.9 



WEIGHT, STATURZ, STANDING, A N D  SITTING AEASUREMENTS 
( H a l e s  - Ages 2 .0  t o  3.5  Y e a r s )  

H e a s u r e m e n t  L e s c r i p t  i v e  S t a t  i s t i c s  
bl f l e a n  s.d. B i n  5th 5 0 t h  

W e l g h t  115  14 .6  2.0 10 .2  11.9 1 4 . 4  
S t a t u r e  1 1 5  9 4 . 5  5 . 0  8 1 . 3  8 7 . 0  9 4 . 3  
V e r t i c a l  G r i p  R e a c h  3 3  1 0 7 . 6  7 . 7  96 .d  97 .1  1 0 5 . 9  
F r o n t a l  G r i p  R e a c h  3 3  4 1 . 3  3 . 1  35 .5  35.6 4 0 . 2  
L a t e r a l  G r i p  R e a c h  3 1  5 3 . 3  3 .9  U7.3 4 7 . 7  53 .4  
S t e p  H e i g h t  3 1  32.2 6 .6  22.1 22.2 32 .4  
S u p i n e  S t a t u r e  7 98.0  5 .2  90 .8  **  9 6 . 8  
S t a n d i n g  C G  ( f r o m  t e e t )  9 56 .4  3 .0  51.3 ** 5 6 . 3  
S t a n d i n g  CG ( X  S t a t u r e )  9 5 7 . 6  1 . 3  55.3 ** 5 7 . 4  
E r e c t  S i t t i n g  H e i g h t  1 1 3  5 5 . 3  2.7 47.4 5 0 . 5  55 .2  
E y e  H e i g h t  ( S l t t  i n y )  3 1  4 4 . 7  2.2 3 8 . 8  43.4 44 .6  
n a x H i p B r e a d t h ( S e a t e d )  1 1 2  1 9 . 3  1 .2  16.3 17 .5  19 .0  
Haximum T h i g h  B r e a d t h  30 19.5 1.6 17.3 17 .3  1 9 . 1  
T h i g h  C l e a r e n c e  ? 2 8 . 4  1.0 5.5 6 . 3  8 .4  
B u t t o c k - K n e e  L e n g t h  1 1 3  2 8 . 5  1 .9  24.2 2 5 . 1  28.5 
K n e e  H e i g h t  111 27.4 2.0 22.5 24.2 2 7 . 3  
S u p i n e  S i t t i n g  H e i g h t  9 59 .1  2.4 55.0 ** 5 d . 4  
S e a t e d  CG ( a b o v e  s e l t )  9 20.9 1 .2  19 .2  ** 2 0 . 5  
S e s t e d  C G  ( %  S i t  H y t )  9 35.4 2 . 1  33 .4  ** 3 4 . 5  
S e a t e d  C G  ( f r o m  b a c k )  6 4 2.C 1 1 . 8  ** 13.4 
S e a t e d  CG ( %  B u t t - K n e e )  b 47.2 5 .6  40.4 ** 4 5 . 2  

WEIGHT, S T A T U R E ,  .:TANLING, A N D  S I T T I N G  fiEASUREfiENTS 
( H a l e s  - Ages 3 .5  t o  4 . 5  Y c a r s )  

W e i g h t  
S t a t u r e  
V e r t i c a l  G r i p  Reach 
F r o n t a l  G r i p  R e a c n  
L a t e r a l  G r i p  R e a c h  
S t e p  H e l g h t  
S u p i n e  S t a t u r e  
S t a n d i n g  CG ( f r o m  t e s t )  
S t a n d i n y  CG ( X  S t a t u r e )  
E r e c t  S l t t i n q  N e i j h t  
E y e  H e i g h t  ( S i t t i n g )  
flaw H i p  B r e a d t h  ( S e a t e d )  
Haximum T h i g h  B r e a d t h  
T h i g h  C l e d r e n c e  
B u t t o c k - K n e e  L e r ~ y t h  
K n e e  H e i g h t .  
S u p i n e  S i t t i n g  H e i g h t  
S e l t e d  Ci ( a b o v e  s e a t )  
S e a t e d  CG ( Y L  S i t  t i g t )  
S e a t e d  CG ( f r o m  b a c k )  
S e a t e d  CG ( I  B u t t - K n e e )  

C e s c r l p t i v e  S t a t i s t i c s  
N Yean s . d .  ! l i n  5 t h  5 0 t h  3 5 t h  M J X  

1 1 8  16 .2  2 . 1  12 .3  1 ? . 1  15 .8  19 .7  2 2 . 7  
1 1 8  1 0 1 . 3  4 .5  50.9  9 3 . 8 1 0 0 . 8 1 0 9 . 1 7 1 1 3 . 3  

4 3  1 1 5 . 7  7 . 1  104 .4  1'25.5 114 .5  127 .a  1 3 3 . r  
4 3  41 .6  3 .7  36.3 3 6 . 8  4 2 . 2  4d .4  5 2 . 9  
4 3  5 5 . 9  3 .8  47 .3  4 9 . 2  55.6 61 .3  6 5 . 1  
U2 3 6 . 0  26 .9  3 0 . 4  3 9 . 3  49 .7  5 5 . 5  
1 5  1 0 1 . 3  4.8 94.6 **  99.6 **  1 1 3 . 7  
1 5  5 9 . 1  2 .6  5'4.9 * *  5 8 . 4  ** 6 3 . 3  
1 5  5 8 . 3 1 . 2  56.2 * *  58 .3  ** 6 0 . 7  

1 1 6  5 7 . 9  2 . 3  53 .2  5 3 . 7  5 7 . 0  6 1 . 4  b 4 . 5  
3 5  47 .1  2 . 5  42 .3  4 2 . 9  4 6 . 7  5 1 . 3  5 2 . 8  

116  19 .H  1 . 3  17 .2  1 7 . 7  19 .7  2 1 . 7  2 3 . 6  
3 3  19 .9  1.8  1 6 . 5  1 6 . 7  19 .5  23.7 2 3 . 3  
3 5 H.5 1 . 2  6 .3  6,U 8 . 3  13 .3  13 .7  

1 1 7  31.0 1 .9  2 6 . 9  2 8 . 4  3 0 . 8  3 4 . 3  3 7 . 2  
1C9 29 .7  2 .0  2 2 . 0  26 .7  29.7 3 j . q  3 5 . 8  

15 5 9 . 6  2 . 8  55.5 * *  58.7 * *  56.1 
1 5  23.7 1.0 18 .6  **  2 9 . d  **  2 2 . 2  
1 5  34.7 1 .6  31.7 ** 35.0 * *  3 6 . 7  
13 1 3 . 4  1 .3  1 1 . 8  **  1 2 . 7  ** 16.C 
1 3  4 4 . 4  5 . 0  36.8 ** 4 3 . 2  * *  5 6 . 3  



WEIGHT, STATURE, STANDING, A N D  SILTING nEASUREUENTS 
( H a l e s  - A g e s  4.5 t o  5 .5  Y e a r s )  

n e a s u r e m e n  t E e s c r i p t i v e  Statistics 
N Mean s . d ,  I l i n  5 t h  S C t h  

W e i g h t  1 4 4  1  2 .3  13.7 15.2 1 8 . 1  
S t a t u r e  1 4 4  1 0 8 . 6  4 .7  9 6 , 5 1 0 0 . 6 1 0 8 . 9  
V e r t i c a l  G r i p  !?each 3 4  1 2 7 . 0  7.1 108 .9  11.2.4 1 2 6 . 8  
F r o n t a l  G r i p  R e a c h  3 5  45.3 3 .1  4 0 . 1  40.5 Q4.6 
L a t e r a l   rip R e a c h  34  59.6 4 .2  51 .9  52 .2  59 .2  
S t e p  H e i g h t  3 4  4 .  7 .3  30.8 32.0 4 1 . 7  
S u p i n e  S t a t u r e  10 1 1 2 . 7  3 . 5  105.5 ** 1 1 2 . 9  
S t 2 n d r n g C G  ( f r o m f e e t )  10 6 4 . 7  2.0 60.8 **  6 4 . 8  
S t a n d i n g  CG (5 S t a t u r e )  10  5 7 . 4  1.2 55 .2  ** 5 7 . 3  
E r e c t  S i t t i n g  H e i g h t  1 4 0  61.0 2.7 52.6 5 6 . 1  6 3 . 9  
Eye Height ( S i t t i n g )  56 50.0 3.0 44 .1  45.4 4 9 . 7  
flax H i p  B r e a d t h  ( S e a t e d )  1 3 9  2 0 . 5  1 .3  17.8 18.6 2 9 . 3  
H a x i n u n  T h i g h  9 r e u l t h  5 3  2C.8 1 4  18.4 18.5 2C.5 
T h i g h  C l e a r e n c e  5 5  9.0 1.1 6.5 7.0 d . 9  
B u t t o c k - K n e e  L e n g t h  1 4 1  33.6 1.9 28.4 30.7 3 3 . 5  
K n e e  H e i g h t  1 3 5  32.4 2 . 0  2 0 . 1  2 9 . 1  32.2 
S u p i n e  S i t t i n g  l l e r g h t  1 1  63 .4  2.9 58 .1  **  6 3 . 0  
S e d t e d  CG ( a b o v e  s e a t )  1 1  20.9 1.0 19.5 ** 20 .6  
S e a t e d  CG ( X  S i t  Y g t )  1 1  33.0 2 .4  29.9 ** 3 2 . 4  
S e a t e d  CG ( f r o 3  b d c k )  10 15 .1  2 .7  12.0 **  1 4 . 3  
S e a t e d  CG ( X  B u t t - K n e e )  10  43.9 6.4 35.2 **  4 1 . 6  

WEIGHT, STATURE, ' j T A N D I N G ,  A N D  SITTING RFASOHEbiENTS 
( f l a l e s  - A y e s  5 .5  t c  6 . 5  Y e a r s )  

f l e a s u r e m e n t  

U e i g h t  
S t a t u r e  
V e r t i c a l  G r i p  P r a c h  
F r o n t a l  G r i p  R e s c h  
L a t e r a l  G r i p  R e a c h  
S t e p  H e i g h t  
S u p i n e  S t a t u r e  
S t a n d i n g  C t i  ( f r c i a  l d e t )  
S t a n d i n g  C t i  ( X  S t a t u r e )  
E r e c t  S i t t i n g  l i e i y h t  
Eye H e i g h t  ( S i t t i n g )  
n a x  H i p  B r e a d t h  ( S e a t e d )  
naximum T h i g h  B r t a d t h  
T h i g h  C l e a r e n c e  
B u t t o c k - K n e e  L a n y t t l  
K n e e  H e i g h t  
S u p i n e  S i t t i n g  H e i g h t  
S e a t e d  C G  ( a b o v e  s e a t )  
S e a t e d  CG ( X  S i t  Hgt) 
S e a t e d  CG ( f r o 4  b a c k )  
S e a t e d  CG ( X  B u t t - K n e e )  

C e s c r i p t i v e  S t a t i s t i c s  
Mean s.d. 3 i n  5 t h  5 0 t h  9 5 t h  T d x  
2 p . 8  3 . 1  14 .6  1 6 . 8  2 0 . 1  2 6 . 6  32 .5  

1 1 5 . 1  5 . 2  1Q2.9 l C b . l  114 .6  124 .7  1 2 9 . 4  
1 3 6 . 2  7.7 12C.5 1 2 7 . 7  135 .3  1 4 7 . 9  1 b 3 . 0  

49.C 2.7 4 4 . 6  44.6 4 8 . 6  53 .2  5 7 . 4  
5 3 . 9  4 .4  45.9 5 7 . 4  6 3 . 4  69 .5  d 7 . d  
51 .5  0 . 3  5 .  4C.7 5 0 . 9  60.4 n9 .4  

1 1 7 . 1  4 .8  1C6.8 110 .2  1 1 7 . 1  1 2 5 . 5  1 2 7 . 7  
6 7 . 2  2.8 6 1 . 3  62.0 67.G 71 .3  73 .4  
57.4 0 .8  5 5 . 9  5 5 . 9  5 7 . 1  58 .P  5 3 . 2  
6 3 . 6  2.7 5 6 . 0  5 8 . 4  63.4 63 .2  7 3 . 7  
51.R 2.6 46.5 U6,6 52 .1  5 6 . 4  50.9 
2 1 . 4  1.5 1 7 . 9  19 .1  2 1 . 2  2 3 . 9  2 h . 3  
21 .2  1.6 1 8 . 5  18.6 2 1 . 1  23 .6  2 7 . 1  

9 .4  0 . O  7.5 7.8 9 . 2  1 0 . 9  l l . C  
3 . 1  2.2 31 .1  3 L . 8  35 .8  3 j . h  U2.1 
3 5 . 3  2.2 3T.3 3 1 . 4  35 .L  3 4 ? . 6  
6 5 . 3  3 . 1  60.4 6 0 . 7  64.4 7 3 .  3 7 3 . 5  
2 1 . 0  1.1 18 .7  18.9 20.9 2 2 . 8  2 3 . 1  
32 .  3 1.1 29.9 30.0 32 .2  3 3 . 8  34 .4  
16.0 2.1  12 .7  12 .8  15.5 13.8 21 .3  
UU.6 5.9 34.3 34.8 44.1 54.7 56.6 



WEIGHT, STATURE, STANDING,  A N D  S I T T I N G  HEISOREBENTS 
( M a l e s  - A g e s  6 .5  t o  7 . 5  Y e a r s )  

M e a s u r e m e n t  
N 

H e i g h t  106 
S t a t u r e  105  
V e r t i c a l  G r i p  R e a c h  3  3  
F r o n t a l  G r i p  R e a c h  3 3  
L a t e r a l  G r i p  R e a c h  3 3  
S t e p  H e i g h t  3  3  
S u p i n e  S t a t u r e  2 1 
S t a n d i n g  CG ( t r c a  f e e t )  21 
S t a n d i n y  CG (X S t a t u r e )  21  
E r e c t  S i t t i n g  H e i g h t  1C 5 
E y e  H a i y h t  ( S i t t i n g )  4 1  
l a x  H i p  B r e a d t h  ( S e a t e d )  1C4 
Haximum J h i y h  B r e a d t h  4 1  
T h i g h  C l e a r e n c s  4 0 
B u t t o c k - K n e e  L e n g t h  1C 5 
K n e e  H e i j h t  1C4 
S u p i n e  S i t t i n g  H e i y h t  2  2 
S e a t e d  CG ( a b o v e  s e a t )  2 L 
S e a t e d  CG ( X  S i t  H y t )  2 2  
S e a t e d  CG ( f r o m  back) 18 
S e a t e d  Cti ( X  B u t t - K n e e )  18 

C e s c r i p t i v e  S t a t i s t i c s  
nean s.d. Fin 5 t h  5 0 t h  
24.0 3.9 17.4 18b9 23.0 

122.0  5 .1  108.9 112.6 122.5 
145 .0  8.4 127 .5  128.1  144.2  

51.6 3.4 46 .9  47.1 51.2  
67.6 4 .1  58.4 59.9  6 7 . 7  
5 5 . 5  5.5 44.5 45 .7  5 5 . 7  

125.0 6.2 109.7 110.1 125.6  
71.4 3.0 64.4 64.5 7 1 . 1  
5 7 . 1  1.0 55.8 55.8 56 .8  
66 .3  2 .8  56.6 61.9  66 .0  
54.3 2.7 47b3  49.7 53.9 
22.4  2.1 18.6 19.6 22.1  
22.1 2 .2  17.5  18.8  21.6  
1C.2 1 . 3  7.5 8.3 1Q. 1 
39.0 2.2 33.5 35.7 3 8 . 8  
37 .7  2.2 32.4 33.8 37 .9  
67.9  3.6 59.0 59.2  63 .1  
20.9  1 .2  18 ,7  1 8 . 8  20.6 
3C.8 1 .6  28.0 28.0  30 .7  
17.4 1 .8  73.7 ** 17 .5  
4U.6,  4 .9  34.9 ** 45 .3  

WEIGHT, S T A T U R E ,  STANCiNG, A N D  SITTING HEASUREKENTS 
( H a l e s  - Ages 7 . 5  t o  9 .5  Y e a r s )  

V e i j h t  
S t a t u r e  
V e r t i c a l  G r i p  Reach 
F r o n t a l  G r i p  R e d c h  
L a t e r a l  G r i p  Reach 
S t e p  H e i g h t  
S u p i n e  S t a t u r e  
S t a n d i n g  CG ( f r o m  t e e t )  
S t a n d i n g  CG ( X  S t a t u r e )  
E r e c t  S l t t i n g  H e l y h t  
E y e  H e i g h t  ( S i t t l n j )  
Max H i p  B r e a d t h  ( S e a t e d )  
M a x i r u m  T h i g h  B r e a d t h  
T h i g h  C l e a r e n c e  
B u t t o c k - K n e e  L e n g t h  
K n e e  H s i g h t  
S u p i n e  S i t t i n g  H e i q h t  
S e a t e d  C; ( d b o v e  s e a t )  
S e a t e d  CG ( X  S i t  Hjt) 
S e a t e d  CG ( f r o m  b a c k )  
S e a t e d  CG ( X  B u t t - K n e e )  

C e s c r i p t i v e  S t a t i s t i c s  
N Hean  s . d .  IYin 5 t h  5 0 t h  

1C4 26.9  5.C 18 .2  20.9 25.7  
1C4 127 .8  5 .6  111.9  119.9 126.7  
32 1 5 4 . 8  6 .2  1 4 4 . 9 1 4 5 . 0  155.1 
3 5 2.6  47 .7  48.4 53 .3  
3 2  7 0 . 9  3 . 1  65.1  65.3  7C.6 
32 5 9 . 3  6 . 6  47.2  48.0 5 9 . 4  
27 1 3 0 . 8  5 . 2  122 .0  1 2 2 . 3  i 3 c . 4  
27 7 j .  9 3. 1  68.4 68.6  73.6 
i7 56.5  0 . 7  55.1  5 5 . 1  56. 3 

1G3 68.7  2 . 9  62 .2  64 .1  68.5 
35  5 7 . 0  2 . 7  51.5  51.7  57 .0  
9 7  23.6  1 . 9  20 .3  21 .0  23 .3  
35 23.5  2 .3  19 .2  19 .8  2 2 . 9  
34 10.7 1 .3  8 . 9  9.0 1G.5 

1C2 4 1 . 2  2 . 5  35.3  37 .7  4 0 . 3  
96 39.9 2.4 33 .1  36.6 39 .5  
26 7 1 . 1  3.2 65.6 6 5 . 7  7 1 . 6  
26 2 1 . 1  1 .0  18.9  1 3 . 1  2 1 . 1  
26 29.7  1 . 3  27.4 27 .4  29.9  
21 18 .4  1 . 6  16.4 16 .4  18 .0  
21  43.9  4.0 37.4 37.5 43.3  



WEIGHT, STATURE, S T A N D I N G ,  A N D  SITTING HEASUREMBNTS 
(Hales - Ages 0 . 5  t o  9.5 Y e a r s )  

H e a s u r e m e n t  C e s c r i p t i v e  S t a t i s t i c s  
N l e a n  s.d. H i n  5 t h  5 0 t h  3 5 t u  

W e i g h t  116 29.8 5 . 1  19.6 22 .7  29 .0  37 .Q  
S t a t u r e  117  133.4  6 . 1  120.0  123.8  133.4 142.G 
V e r t i c a l  G r i p  R e a c h  3 3  1 6 1 . 7  8 .5  141.2 1 4 4 . 3  163 .5  172.11 
F r o n t a l  G r i p  R e a c h  3 3  55 .9  4 . 2  48.6 49.6 54.7 34 .2  
L a t e r a l  G r i p  R e a c h  33  73 .7  4 . 7  64 .1  64 .8  7 3 . 7  $0.3 
S t e p  H e l g h t  3 2  58 .7  6 . 6  45 .8  4 7 . 8  5 9 . 1  6 3 . 1  
S u p i n e  S t a t u r e  27 1 3 7 . 2  5 .4  1 2 3 . 4  125.5 138 .5  144 .6  
S t a n d i n g  C G  (frcm f e e t )  2 7  77.7 2 . 9  7 0 . 8  71.4 7 7 . 8  81 .9  
S t d n d i n g  CG (% S t a t u r e )  27  56 .7  0 .9  54 .8  54 .9  5 6 . 6  57 .7  
E r e c t  S i t t i n g  H e i g h t  1 1 7  70.4 3.2 61 .2  64 .9  7 0 . 4  75 .3  
E y e  t i e i g h t  ( S i t t i n y )  42 58.9 3 . 4  49 .1  53.3 58 .6  6 4 . a  
l a x  H i p  U r e a d t h  ( S e a t e d )  1 1 2  24 .5  2 .1  20.0 2 1 . 5  24 .2  27 .5  
Maximum T h i g h  B r e a d t h  39 2 4 . 8  2 .7  20 .2  20 .2  2 4 . 3  28.4 
T h i g h  C l e a r e n c a  38 1 1 . 3  1 . 5  7.7 9.2 11 .2  13 .6  
B u t t o c k - K n e e  L e n g t h  117 43 .6  2.4 37 .2  39 .9  4 3 . 3  4 7 . 1  
K n e e  H e i g h t  114 42.0 2 .5  34 .5  38.2 42 .0  45 .7  
S u p i n e  S i t t l n g  H e i y  h t  26 73 .6  3.3 65 .9  66 .8  74.4 78 .3  
S e d t e d  C G  ( d b c v e  s e a t )  27  21 .3  1 . 2  19 .3  19 .3  21 .3  22.d 
S e a t e d  CG (X S i t  t i q t )  26 2 8 . 8  1 . 4  26 .7  26 .7  2 8 . 7  3 1 . 2  
S e a t e d  CG ( f r o m  back)  2 3  1  1 .9  14.9 15.0 18 .9  21 .7  
S e a t e d C G ( % B u t t - K n e e )  2 3  42 .1  4 .1  35.3 35 .3  41 .5  4 9 . 5  

WEIGHT, STATURE, STANCING, A N D  SITTING REASUREHENTS 
( H a l e s  - A y e s  9 . 5  t o  1 0 . 5  Y e a r s )  

W e i g h t  
S t a t u r e  
V e r t i c a l  G r i p  R e d c h  
F r o n t a l  G r i p  R e a c h  
L a t e r a l  ; r i p  R e a c h  
S t e p  H c l g h t  
S u p i n e  S t a t u r e  
S t a n d r n g  CG ( f r c m  f e e t )  
S t a a d i n g  C G  (X S t a t u r e )  
F r e c t  S i t t i n g  Y e i g h t  
Eye  H e l y h t  ( S i t t i n g )  
Hax H i p  B r e a d t h  ( S e a t e d )  
naxlmum r h i g h  3 r e a d t h  
T h i g h  C l e a r e n c e  
B u t t o c k - K n e e  L e n g t h  
Knee H e i g h t  
S u p i n e  S l t t  i n g  H e i y  h t  
S e d t e d  CG ( a b o v e  s e a t )  
S e a t e d  CC ( X  S i t  H g t )  
S e a t e d  C G  ( f r o m  b a c k )  
S e a t e d  C G  ( I  Butt-Knee) 

C e s c r r p t i v e  Statistics 
N n e a n  s.d. Mln 5 t h  5 0 t h  3 5 t h  

1 ~ 4  33 .5  6 . 7  3 . 3  25.1 32.C 47 .3  
124 1 3 7 . 9  6 .3  125.2 1 2 7 . 0  1 j 7 . 5  149.2  

37 166 .6  7 . 8  150.1  151.7 166. ;  17d.4  
37 5 7 . 8  2 .9  53 .3  5 3 . 3  56.3 6 2 . 4  
37 76 .4  3 .7  69 .5  70 .6  76 .2  8 3 . 1  
37 60 .0  6 . 0  46.7 4 9 . 9  5 7 . b  b d . 3  
i l  139.1 7 .4  127 .7  127 .7  138.5  1 4 3 . 2  
d l  7 8 . 8  3 .8  72 .2  72 .2  7 8 . 3  d4.2 
21  5b .7  0 .7  5 5 . 5  55 .5  56 .5  57 .7  

121 72.3  3.C 64 .5  67 .1  72 .1  77.; 
39 6 0 . 3  3 .0  5U.3 5 4 . 5  6 0 . 2  64 .2  

1 ~ 2  2 5 . 6  2 .6  21.6 22 .1  25 .0  2 9 . 5  
39 2 6 . 0  3 .3  20 .5  2 1 . 5  2 5 . 3  31 .1  
3 8  12.  1  1 . 5  9.6 1 .  1 1 . 8  14.tI 

123  45 .7  2 .7  40 .0  41 .3  45 .4  513.1 
112 43.8 2.8 31.7  3  1 43.6 Ua.0  

i l  73.2 3.8 67 .1  6 7 . 1  72 .h  7 9 . 7  
~ 1  2 0 . 7  1 .3  17.8 17 .8  2C.d  2 2 . 5  
~ 1  28 .3  1 .4  2 6 . 2  26.2 2 8 . 4  J9.G 
21 2C.O 2.C 1 6 . 9  1 6 . 9  1 9 . 7  23 .1  
21 4 1  3 .9  37 .5  37 .6  43 .2  50 .1  

Max 
4 8 . 3  

1 4 7 . 3  
174 .3  

67.0 
8 1 . 5  
7 2 . 3  

145 .9  
d 2 . 8  
58.  R 
77.5  
6 6 . 8  
31 . C  
31 .4  
1 5 . 7  
51 ,O 
4 8 . 5  
8 1 . 4  
2 3 . 5  
32 .J  
2 2 . 4  
5 3 . 0  



W E I G H T ,  STATURE, STANDiNG, A N D  SITTING NEASURElENTS 
( H a l e s  - Ayes 16 .5  t o  11 .5  Years)  

R e a s u r e n e n t  C e s c r i p t i v e  S t a t i s t i c s  
N Hean s . d .  U i n  5 t h  5 0 t h  9 5 t h  flax 

Weight  142 36 .6  7 . 2  26 .3  27 .6  34.4 5 0 . 3  6 4 . 5  
S t a t u r e  142 1 4 2 . 5  5 . 3  1 3 0 . 7  133.8 142 .1  151.1  1 6 0 . 2  
V e r t i c a l  G r i p  S e a c h  47 1 7 2 . 0  8 . 5  1 5 3 . 7  155 .0  1 7 1 . 1  1 9 5 . 3  1 3 9 . 8  
F r o n t a l  G r i p  Rsach  48  5q.2  3 .4  51 .7  52 .8  58 .7  64 .7  6 5 . 3  
L a t e r a l  G r l p  Reach 4 7  77 .9  4 . 5  6 8 . 2  70 .7  7 7 . 3  8 4 . 5  8 7 . 3  
S t e p  H e i g h t  48  6 1 . 8  6 .6  45 .4  5 1 . 5  61 .4  7 1 . 5  7 5 . 1  
S u p i n e  S t a t u r e  26 1 4 3 . 8  5 .2  132 .8  134 .1  143.8 151 .1  1 5 4 . 8  
S t a n d i n g  C G  ( f r c m  f e e t )  6 8 0 . 7  2.6 7 5 . 7  76.1  8 0 . 7  84 .2  9 7 . 5  
S t a n d l n q  C G  ( X  S t a t u r e )  1 6  56 .1  0 . 7  54 .9  5 4 . 9  5 6 . 1  5 7 . 3  5 7 . 1  
Erect S i t t l n q  H e i g h t  139  74 .1  3 . 1  6 8 . 5  69 .3  73 .8  7 9 . 0  93 .0  
Eye H e i g h t  ( S l t  t l n g )  U1 61 .2  2 .6  54.6 5 5 . 6  6 1 . 1  64 .q  65 .0  
flax Hip  B r c a d t n  ( S e a t e d )  137  26 .6  2 .7  21 .5  23.2 26 .2  1 .  30 .5  
Maximum T h i g h  B r e a d t h  40 25 .6  2 .2  22 .1  22 .4  2 5 . 3  2 8 . 1  3 1 . 8  
T h i g h  C l e a r e n c e  4 1  1 1 . 8  1.C 1 0 . 0  13 .1  1 1 . 5  13 .3  1 3 . 7  
B u t t o c k - K n e e  L e n q t h  140 47.6 2 . 5  4 1 . 8  k 3 . 8  47 .4  5 2 . 1  54 .1  
Knee Height 14C 45.4  2 . 2  40 .1  4 1  45 .4  4 3 . 9  51 .7  
S u p i n e  S i t t i n g  H ~ i j n t  '6 7 0 . 5  3.4 71 .0  7 1 . 0  76 .2  8 1 . 2  5 2 . "  
S e a t e d  CG (abovc,  s p a t )  26 2 1 . 1  1 . 3  1 8 .  1 8 . 3  21 .1  23.1 2 j . U  
S e a t e d  C t i  (R Sit H j  t )  2 6  27.6  1 .4  25 .3  2 5 . 4  2 7 . 3  29 .9  3 n . l  
S e a t e d  CG   fro^ bdck)  26 2 0 . 3  1 . 6  17 .4  1 7 . 4  20 .7  22.d 2 3 . 2  
S e a t e d  CG ( %  B u t t - K n e e )  2 6  42.7 2.9 37 .6  3 7 . 7  42.9 48 ."  4 3 . 5  

W E I G H T ,  STATURE, 3TANDING, A N D  SITTING NEASUREHENTS 
( H a l e s  - Ayes 1 1 . 5  t o  12 .5  Y e a r s )  

H e a s u r e n e n t  t e s c r i p t i v e  S t a t i s t i c s  
N !can s.d. Min 5 t h  5 G t h  9 5 t h  Fax 

Weight  154 40.0  7 . 9  27 .8  3C.3 3 8 . 1  5 4 . 7  7 7 . 8  
S t a t u r e  154 148.4  7 . 4  132.8 139.1  147 .4  1 6 1 . 3  1 7 2 . 4  
V e r t i c a l  G r i p  3 e a c h  5 1  181 .7  1 1 . 2  1 6 0 . 1  164 .3  179 .5  233.5 2 1 5 . 2  
F r o n t a l  G r i p  Reacn 5 2  6 2 . 3  3 . 9  56 .0  5 6 . 3  6 1 . 4  6 5 . 1  1 4 . 2  
L a t e r a l  G r i p  Reach 5 2  8 2 . 5  5 . 9  72 .3  7 3 . 6  8 1 . 3  94.6 98.C 
S t e p  H e i g h t  5 0  6 3 . 5  8 .9  46 .1  47 .7  62 .1  7 7 . 6  7 7 . 5  
S u p i n e  S t a t u r e  4 1  1 5 1 . 1  7 . 8  135 .1  l U i . 3  1 4 9 . 5  163 .9  1 7 4 . 8  
S t d n d i n y  CG (frcm f e e t )  U l  8 4 . 8  4 . 1  77 .8  79 .4  8 3 . 3  91 .8  39 .1  
S t a n d i n g  CG ( X  s t a t u r e )  41 56.1 0 . 8  5 4 . 3  54 .7  56.0 57.G 50 .1  
E r e c t  S i t t i n g  H e i , j h t  152 76.3  3 . 5  67 .1  71 .6  7 5 . 9  9 2 . 6  97 .7  
Err? H e i g h t  ( S i t t  i n y )  5 5  64 .7  3.0 5 9 . 1  60.0 6 4 . 6  68 .7  74 .8  
Max Hip B r e a d t h  ( S e a t e d )  150 27.4  2.6 22.6 23 .3  2 7 . 1  3 2 . 5  3 6 . 7  
naximum T h i g h  a r e a d t h  5 3  27 .7  2.8 2 3 . 2  2 3 . 4  2 7 . 0  3  34 .7  
T h i g h  C l e a r o n c e  55 12 .8  1 . 2  10 .2  10 .7  1 2 . 8  14 .8  1 5 . 5  
B u t t o c k - K n e e  L e n g t h  1 5 3  4 9 . 8  3.1 4 1 . 7  4 5 . 0  4 9 . 5  5 4 . 5  6 0 . 7  
Knee H e i g h t  144 9 7 . 8  2 .8  4C.9 43.8  4 7 . 3  52 .7  59 .3  
S u p i n e  S i t t i n g  Hniy h t  45 79 .3  4 . 8  68.4 70 .7  7 8 . 5  0 9 . 2  9 1 . 3  
S e a t e d  C C  ( a b o v e  sedt) 4 C  21 .2  1 .4  18.1 1 . 8  2 0 . 8  23 .1  2 5 . i  
S e a t e d  CG ( X  S i t  Hyt)  4 0  26 .8  1 .4  23.1 24 .3  2 6 . 6  2 3 . 3  23 .7  
S e d t e d  CG ( t r o m  back)  4 0  1 7  1 .9  18 .3  18 .6  2 1 . 2  2 4 . 5  25 .7  
S e a t e d  CG ( X  B u t t - K n e e )  39 4 3 . 1  2 . 3  39.4 39.5  4 2 . 8  47 .3  4 9 . 8  



WEIGHT, STATURE,  STANDING, A N D  S I T T I N G  HEASUREMENTS 
( H a l e s  - Ages 12 .5  t o  13 .5  Y e a r s )  

H e a s u r e r a n t  C e s c r i p t i v e  S t a t i s t i c s  
N Mean s.d. Hin 5 t h  5 0 t h  

Y e i g h t  154  45.4 9 .6  28.5 33 .1  43 .7  
S t a t u r e  154 154 .1  8 .4  136.4 142.1 153.4  
V e r t i c a l  G r i p  Reach 50 190 .4  1 1 . 1  166.0 174.7  188.5  
F r o n t a l  G r i p  Reach 50  65 .2  4 . 7  56 .3  57 .8  64 .4  
L a t e r a l  G r i p  Reach 50 8 6 . 8  5.8 7 8 . 2  79.0 8 6 . 3  
S t e p  H e i g h t  5C 6 4 1  5.8 52 .6  53 .9  63 .8  
Supine S t a t u r e  3 5  157.4 8 . 5  142.3  144 .7  155.5  
S t a n d i n g  CG (from f e e t )  35 88.1  4.8  78.2 80.1 87 .8  
S t a n d i n g C G  ( % S t a t u r e )  35  56.0 0 . 7  54 .5  54 .9  55.8 
Erect S i t t i n g  H e i q h t  152 78.8 4.U 69.8 72.9 78 .3  
Eye H e i g h t  ( S i t t i r i y )  56  67 .2  4 . 5  60 .4  61 .1  6 6 . 1  
Clax Hip  B r e a d t h  ( S e a t e d )  152  2ti.7 2 .7  22.6 24.6 2 8 . 3  
Haximum Th igh  B r e a d t h  50 28.7 2 . 9  22.4 23 .3  27 .9  
T h i g h  C l e a r e n c a  56  1 2 . 9  1.4 8.9 10 .8  1 2 . 8  
B u t t o c k - K n e e  L e n y t h  154 51 .9  3 .3  U 5 . 0  46.3  51 .4  
Knee H e i g h t  137 Q4.7 3 . 3  42.1 44.7 49 .8  
S u p i n e  S i t t i n g  H e i g h t  34 8 2 . 1  4 .3  75.8 76.4 8 1 . 5  
S e a t e d  CG ( a b o v e  s ed t )  34 21 .5  1 . 4  19.5 19 .5  21 .0  
S e a t e d  CC; (5  S i t  Hg t )  3u 26.2  1 . 3  22.8 23 .1  26 .1  
S e a t e d  CJ ( f r o a  back )  34  L1.9 2 .1  17 .8  18 .6  21 .5  
S e a t e d C G  ( % B u t t - K n e e )  34  41 .6  2.6 36.3  37 .2  41 .1  

9 5 t h  Max 
6 3 . 6  d5.8  

169.5  1 7 9 . 8  
208.5  223.0 

72.9 7 0 . 1  
97.1 1 5 2 . 8  
73 .1  7 1 . 3  

173 .3  1q1.9 
95.2 1 0 1 . 3  
57 .3  57.4 
37.2 9 2 . 6  
75.5 79 .9  
33 .7  36 .8  
33 .9  35 .4  
15 .1  1 6 . 5  
5 7 . 6  6 3 . 8  
5 5 . 7  53 .8  
89 .0  34.2 
24.': 24 .8  
28 .1  23 .7  
2 5 . 3  26 .7  
45.4 4 8 . 3  

WEIGHT, STATURZ, STANDING, A N D  SITTING HEASUREflENTS 
( H a l e s  - Ayes 1 3 . 5  t o  14 .5  Y e a r s )  

n e a s u r e m e n t  L e s c r i p t i v e  S t a t i s t i c s  
N Nean s.d, n i n  5 t h  5 O t h  9 5 t h  Max 

Weight  155 51 .8  9 . 6  29.8 38 .0  5 0 . 3  6 9 . 5  7 7 . 3  
S t a t u r e  155 1 6 1 ,  3 8 .7  138 .8  147.3  160.6 175.5  1 5 3 . 2  
Vertical G r i p  Xeach 5C 1 9 7 . 3  1 6 . 1  175.9 179.0  196.4  211.2 214 .9  
F r o n t a l  Grip R3ach 5 1  64.0 4 .3  5 P . b  65.5 6 8 . 3  74.4 7 7 . 0  
L a t e r a l  G r l p  Reach 51  9  5 .5  75 .5  81 .0  90 .0  97.8 1P2.4 
S t e p  H e i g h t  5 1  66 .3  5 . 9  53.9 56 .2  65 .4  75 .5  82 .2  
S u p l n e  S t a t u r e  3 5  1 6 3 . 5  7.6 1 4 8 . 3 1 5 1 . 5 1 6 2 . 3 1 7 6 , 7 1 3 3 . 0  
S t a n d i n g  Cti ( f rom f e e t )  35 9 1 . 3  4.2 83 .4  85.6 9C.5 9 8 . 2  103 .6  
S t a n d l n q  C G  ( X  S t a t u r e )  35  55 .9  0 . 8  53 .9  54 .1  55 .8  57 .1  5 7 . 0  
E r e c t  S l t t i n g  l i e l q b t  154 8 2 . 3  4 . e  7P.9  74 .6  82 .0  3 3 , 5  33.4 
Eye H e i g h t  ( S l t  t i n g )  48  71 .1  4 . 3  59.0 64.0 71.7 77 .7  70 .4  
Rax l i r p  B r e a d t h  ( S e d t e d )  153  3d .1  2 .6  2U.1 26 .3  29 .3  34.6 35 .8  
Rawimun l h l q h  d r e a d t h  41  30 .4  2 .7  25.1 25 .7  29 .9  3 5 . 4  3 6 . 9  
T h i g h  C l e a r e n c e  4 8  14.0 1 . 5  9.9 1 0 . 8  3  16 .2  1 7 . 2  
B u t t o c k - K n e e  L a n j t n  1 5 4  5 4 . 5  3 . 3  45 .1  48 .7  54 .4  5 9 . 7  6 1 . 9  
Knee H e i g h t  137 51 .8  3.3 b 5 . 2  U6.9 51 .6  57 .4  6 3 . 3  
S u p i n e  S l t t  i n g  H e l g n t  36 86 .5  4.5 76.0 78 .2  8 6 . 3  94 .7  35.1 
S e a t e d  C G  ( a b o v e  s e a t )  36 23.0 2 .0  1 9 . 3  13 .4  22 .7  26 .7  2 7 . C  
S e a t e d  CG ( %  S L ~  H g t )  36 26.6 1 .5  24.2 24 .3  2 6 . 5  2 8 . 5  3 0 . 4  
S e a t e d  CG ( f r o m  back )  33  2 3 . 2  2 .2  18.8 19 .0  2 3 . 4  25 .2  29 .3  
S e a t e d  CG ( %  B u t t - K n e e )  33  42.6 3.0 35.7 36.6 42 .5  u7 .1  23.0 



WEIGHT, S T A T U R Z ,  STANDING, A N D  SITTING HEASOREBENTS 
( H a l e s  - Ages 14.5  t o  1 5 . 5  Y e a r s )  

Weight 
S t a t u r e  
V e r t i c a l  G r i p  i teach 
P r o n t a l  G r i p  Reach 
L a t e r a l  G r i p  Raach 
S t e p  H e i g h t  
S u p i n e  S t a t u r e  
S t a n d i n g  CG ( f r c n  i e e t )  
S t a n d i n g  CG ( X  S t a t u r e )  
E r e c t  S i t t i n g  H e i y h t  
E y e  H e i g h t  ( S i t t i n g )  
Hax Hip B r e a d t h  ( S e a t e d )  
f l a x i a u r  T h r g h  B r e a d t h  
T h i g h  C l e a r e n c e  
But tock-Knee  L e n q t h  
Knee H e i g h t  
S u p i n e  S i t t i n g  H e i g h t  
S e a t e d  C c  ( a b o v e  s e a t )  
S e a t e d  CG ( X  S i t  Hyt )  
S e a t e d  CG ( f rom back)  
S e a t e d  CG ( %  B u t t - K n e e )  

D e s c r i p t i v e  S t a t i s t i c s  
tlean s.d. H i n  5 t h  5 0 t h  
57.5  11.2 35.6 39.5  56 .6  

166 .4  8.7 146.0 149.7 167.0  
202.9  9.4 184.2 18U.j  203.2 

6 8 . 9  3.7 61.8 62.4 69.3 
52.9  4.9 82 .1  84.0  93 .5  
66.9 6.4  55.2 55.3 6 7 . 3  

167.7 7 . 3  151.3 154.1  167.6  
93.4 4 . 1  9 3 . 8  d5.2  9 3 . 1  
55.7 0.5 54.7  54.8  55.6 
85 .5  5 .3  72.2 76.9 8 5 . 2  
73 .8  4.9 62.8 66 .0  72 .9  
1 7  2.8 25.4 27.2 31.7 
30.8 3.0 24.4  2 5 . 7  30 .8  
1 3 . 9  1.6 10.0  11.1 1 3 . 8  
56.  1  3.2 47.3 50.7  56 .3  
53.1 3.1 46.4 47.6 5 2 . 9  
8 8 . 8  5.3  76.3 78.9  8 9 . 1  
2 3 . 3  2 . 3  17.5 19.2 23.5 
26 .2  1 . 3  22.9 23.9  2 6 . J  
23.7 2.0 17.6 19.8  2 3 . 7  
42.1 3 . 1  33.4 35 .2  4 1 . 5  

WEIGHT, STATURE, STANDING, A N D  SITTING HEASUREEENTS 
(Males  - Ages 1 5 . 5  t o  16.5 Years )  

Measurement  

Welqht 
S t a t u r e  
V e r t i c a l  G r l p  Reach 
F r o n t a l  G r i p  Redch 
L a t e r a l  C r l p  Reach 
S t e p  H e i g h t  
S u p i n e  S t a t u r e  
S t a n d i n g  C G  (from f e e t )  
S t a n d i n g  C G  ( X  S t a t u r e )  
E r e c t  S i t t i n q  H e i g h t  
E y e  H e i g h t  (Sitt r n q )  
flax Hip B r e a d t h  ( S e a t e d )  
Maximum Thlgh  J r ~ a d t h  
T h i g h  C l e a r e n c e  
But tock-Knee  L s n q t h  
Knee H e l g h t  
S u p i n e  Slt t i n g  Heigl i t  
S e a t e d  CG (above  s e a t )  
S e a t e d  CG ( %  S i t  f iq t )  
Seated CG (from back)  
S e a t e d  CG ( %  B u t t - K n e e )  

E e s c r i p t i v e  S t a t r s t i c s  
Mean sad. Hin 5 t h  5Cth  9 5 t h  
66.1 11 .9  33.0 46.2 6 6 . 1  d5.C 

174.5 7 . 8  147.3  161 .1  174.6  l d 5 . 2  
212 .9  9 .9  189.1  194.5  214.5  225.2 

72.6 4 . 2  64.6 6 4 . 8  7 3 . 3  79.5 
9 7 . 8  5.7 05.9 8 7 . 3  97.6 166.2  
68 .8  10 .2  48.9  4 9 . 2  67.9  8 3 . 5  

1 7 5 . 5  6 .4  162.4 162 .4  175.8  184.2  
98 .2  3 . 8  9'2.1 96.2 98.5 103.1 
55.8  Q.7  54.5 5 4 . 5  55 .8  56 .3  
9C.1 4 .8  7 1 .  81 .7  9 0 . 5  Q o . 3  

7 8 . 5  4 . 5  61.0 b 9 . 8  7 8 . 5  84 .2  
33 .2  2 .4  26.7  2 8 . 8  33 .2  3 7 . ~  
3 2 . 5  1 . 3  28.2 2 8 . 9  3 1 . 3  37 .2  
14.6 1 .4  11.2 11 .8  14.6 1 6 . J  
58.5  3 . 1  49.2  52.6  50.7  62 . ($  
55 .2  3.0 46.2 49.9  55.L 59.7  
94 .1  4 .0  85.6 * *  94 .6  * *  
25 .1  1 .7  21.7 * *  25.3  ** 
26 .7  1 . 2  24.7 ** 2 6 . 6  ** 
24.1  2.0 19.U ** 2 3 . 7  ** 
41.3  2.4 35 .6  **  40.7 ** 



YEIGHT, STITURY, STANDING, A N D  SITTING HEASUREMENTS 
( N a l e s  - Ages 16.5  t o  1 7 . 5  Y e a r s )  

H e a s u r e l e n t  
N 

We igh t  1C4 
s t a t u r e  10 U 
Vertical G r i p  Reach  2 6 
F r o n t a l  G r i p  Reach  3  6 
L a t e r a l  G r i p  Reach  3 8  
S t e p  H e i g h t  3 7  
S u p i n e  S r a t u r e  2  6  
S t a n d i n g  CG (frcm f e e t )  26 
S t a n d i n g  CG ( X  S t a t u r e )  26 
E r e c t  S i t t i n q  t i e i y n t  104  
Eye t l e i g h t  ( S i t t i n g )  2  @ 
!ax Hip  B r e a d t h  ( S e a t e d )  1L.U 
Haximum T h i g h  B r e a d t h  2 7  
T h i g h  C l e a r e n c e  2 8  
B u t t o c k - K n e e  L e n g t h  1C4 
Knee H e i g h t  S 5  
S u p i n e  S i t t i n g  l l e l q h t  i6 
S e a t e d  C G  ( a b o v e  s e d t )  2  6 
S e a t e d  CG ( X  Sit Hqt )  i 6 
S e a t e d  CG ( f r o a  b a c k )  2 6 
S e a t e d  C G  ( X  B u t t - K n e e )  26 

C e s c r i p t i v e  S t a t i s t i c s  
t lean s,d. B i n  5 t h  5 0 t h  
69 .2  1 0 . 5  46.8 54 .2  67 .4  

1 7 5 . 9  6 . 6  158.4 165 .3  176 .2  
2 1 3 . 1  8 .9  1 9 1 . 6  197 .3  213.6 

73 .4  4 . 3  6 3 . 7  6 5 . 2  73 .0  
99.4 5.1 8 8 . 5  8 9 . 3  9 8 . 5  
7 2 . 1  8 . 3  57.0 59 .5  70 .5  

174.8 6.C 160 .2  161.4 176.G 
97.9 3 .5  90 .9  91.4 98 .2  
56 .0  0 . 7  5U.5 54.6 56 .1  
9 1 . 5  3 . 1  8 3 . 3  85.5 9 1 . 3  
80 .4  2 . 5  75 .4  75 .4  8 0 . 2  
33 .6  2 . 3  30 .0  3 0 . 2  33 .4  
3 3 . 5  2 . 1  29 .8  2 9 . 9  3 3 . 2  
1 5 . 4  1 .6  1 1 . 5  1 2 . 1  1 5 . 5  
58 .8  2 . 8  53 .2  53 .9  58 .d  
55 .2  2 .9  40 .8  49 .4  55.5 
9 3 . 4  3 . 7  8 6 . 5  8 6 . 8  92.6 
25 .5  1 . 8  22.6 22.7 25.4 
2 7 . 3  1 . 3  24 .9  25 .1  27 .2  
L4.6 2 . 1  2 1 . 5  21 .6  2 4 . 3  
42 .4  2 . 6  3 7 . 7  38.6 4 2 . 6  

YEIGHT, STATURG, STANDING, A N U  SITTING REASUREnENTS 
( N s l e s  - Ayes  17 .5  t o  19.C Y e d r s )  

n e a s u r e m e n  t 

We igh t  
S t a t u r e  
V e r t i c a l  G r i p  l e a c h  
P r o n t d l  G r i p  S e a c h  
L a t e r a l  G r i p  Reach 
S t e p  H e i g h t  
S u p i n e  S t a t u r e  
S t n n d l r i g  CG ( f r o m  f e e t )  
S t a n d i n g  C G  ( X  S t a t u r e )  
E r e c t  S i t t i n g  d e i q h t  
Eye H e i g h t  ( S i t t i n g )  
tlax f l i p  B redd t i i  ( S e a t e d )  
lax imum T h i g h  a r e a d t h  
T h i g h  C l e a r e n c a  
B u t t o c k - K n e e  L2ngt.h 
Knee H e i q h t  
s u p i n e  S i t  t i n j  Heiy  h t  
S e a t e d  CG ( a b o v e  s e a t )  
S e a t e d  CG (X S i t  Hg t )  
S e a t e d  CG ( f r o m  b a c k )  
S e a t e d  Ci; ( X  B u t t - K n e e )  

9 5 t h  Max 
3 8 . 5  106 .2  

184 .3  133.6 
225.: 226.C 

8 1 . 3  8 3 . 1  
1 0 6 . 3  lPS .4  

8 8 . 4  9 4 . 2  
192.U 1132.7 
102 .  R 1P4.5 

56.9  5 7 . 2  
9 5 . 9  97.9 
84. J d 5 . 4  
37.6 41 .4  
36 .0  39 .0  
17 .5  l d . 7  
6 3 . 6  6 6 . 7  
5 3 . 4  6 2 . 3  
38 .7  100 .6  
28.5 29.4  
29 .1  2 9 . 3  
2 8 . 3  29.  8  
46 .2  45 .7  

C e s c r i p t  i v e  S t a t i s t  Lcs 
Hean s.d, Nin 5 t h  5 0 t h  9 5 t h  
73 .2  1 1 . 0  43 .9  5 5 . 2  7 2 . 2  9 1 . 1  

1 7 7 . 1  6 . 8  157 .1  1 6 6 . 2  1 7 6 . 0  157 .4  
2 1 6 . 3  7 . 4  215 .8  2Cb.O 2 1 3 . 8  228 .3  

74 .3  4 . 6  63 .6  6 4 . 3  73 .6  d1 .2  
1 0 1 . 3  4 . 5  93.6 93.9 1C0.3 108 .4  

71 .3  5 .8  58 .3  58 .7  7 1 . 0  7 9 . r  
1 7 9 . 4  6 . 3  170 .0  ** 1 7 0 e 4  ** 
1 0 0 . 8  3.8 95 .2  ** 9 9 . 5  ** 

56.1 0 .4  55 .5  ** 5 5 . 8  ** 
91 .9  3 .6  7 9 . 6  U5.5 92 .5  3 7 . 3  
7 9 . 8  3 .6  6 7 . 8  7 2 . 3  80 .0  44 .5  
3 4 . 3  2 . 3  29.C 3 0 . 5  3 1  3 7 . 5  
3 3 . 9  3.C 27 .5  L7.5 3 3 . 2  37.3  
1 6 . 1  1 . 7  1 2 . 8  1 3 . 2  1 6 . 0  1 8 . 3  
5 9 . 5  3 .0  52 .2  5 4 . 2  5 9 . 4  6 4 . 4  
5 5 . 6  3.C 4 8 . 1  51.0  55 .3  6 0 . 6  
9 4 . 9 3 . 3  RY.5 * *  9 4 . 5  * *  
26.0 1 . 5  2 3 . 2  ** 2 6 . 3  ** 
27.4 1 . 1  25 .0  ** 2 7 . 3  * *  
25.5  2 . 4  22 .0  ** L5.n ** 
4 2 . 9  2 .9  37 .8  ** 4 2 . 3  ** 



WEIGHTt STATURDI STANDINGI A N D  SITTING HEASUREUENTS 
( F e m a l e s  - Ages 2.0 t o  3.5 Y e a r s )  

t i e a s u r e r e n t  D e s c r i p t i v e  S t a t i s t i c s  
N n e a n  sad. n i n  5 t h  5 0 t h  9 5 t h  

W e i g h t  97 13.6 1 . 7  10.1 19 .8  13 .7  1 6 . 3  
S t a t u r e  58 92.1  4 .7  4 3 . 8  85 .1  92.0 9 9 , u  
V e r t i c a l  G r i p  R e a c h  28 10G.9 6 .3  97.5 9 8 . 2 1 ? 5 , 6 1 1 5 . 3  
F r o n t a l  G r i p  R e a c h  29 39.0 2.9 3 4 , 7  3 4 . 8  38 .4  42 .9  
L a t e r a l  G r i p  R e a c h  29 52 .5  2 .6  46.7 47.6 52.4  56.5  
S t e p  H e i g h t  2 4  34.8 6 .9  23.2 23.7 32.6 46 .7  
S u p i n e  S t a t u r e  11 36 .8  5,O 90.2 ** 97.C ** 
S t a n d i n g  CG (frcm t e e t )  11 55 .7  2 .9  51.2 ** 5 5 . 5  * *  
S t a n d i n g C G  ( % S t a t u r e )  11 5 7 . 6  1 .1  5 5 , 9  ** 57.4 ** 
E r e c t  S i t t  r n g  H e i g h t  46 53 .4  2.4 46.8 49 .6  53.2  5 6 . 9  
Eye H e i g h t  ( S i t t i n g )  33 42 .8  2 .4  38.2 38.6 42.3  45 .5  
flax H i p  B r e a d t h  ( S e a t e d )  9 6  19.0 1.4 16 .1  16 .8  18.9  21.3  
H a x i m u n  T h i g h  S r e a d t h  3 3  13.9  1 . 6  15.9 16.0  1 7  21.4 
T h i g h  C l e a r e n c z  35 7 . 8  1 .2  4 .7  5.4 7 .8  9 .3  
B u t t o c k - K n e e  L e n g t h  98 28.4 1 . 9  24.6 25.6 28.4 31 .4  
K n e e  H e i g h t  9 2  26.6  1 . 9  22.5 23.4 26.4 23.5 
S u p i n e  S i t t i n y  H e l g h t  1C 57.2  2.2 53.6 ** 56.3 ** 
S e a t e d  CG ( a b o v e  s e a t )  10 19.4  C . 5  18.9 ** 1 9 . 1  ** 
S e a t e d  CG (X S l t  H j t )  10 3 3 . 5  1 . 3  31.8 ** 3 3 . 7  ** 
S e a t e d  C t i  ( f r o m  b a c k )  9 12 .5  1.2 10.6 ** 12 .2  ** 
S e a t e d  CC ( X  Butt-Knee) 4 41.3  4 . 8  34.6 ** 40.6  ** 

WEIGHTI STATURSt STRNUING, A H D  S ITTING HEASUREMENTS 
( F e ~ d l e s  - Ages 3 . 5  t o  4.5 Y e a r s )  

W e i g h t  
S t a t u r e  
V e r t i c a l  G r i p  Roach 
F r o n t a l  G r l p  R a a c h  
L a t e r a l  G r i p  Reach 
S t e p  H e i g h t  
S u p i n e  S t a t u r e  
S t a n d i n g  CG (frcm t e e t )  
S t a n d i n g  CG ( X  S t a t u r e )  
Erect S i t t i n g  i l e i g h t  
Eye Height ( S i t t i n y )  
Max H i p  B r e a d t h  ( S e a t e d )  
Haximum T h i g h  B r e a d t h  
T h i q h  C l e a r e n c s  
B u t t o c k - K n e e  L e n g t h  
K n e e  H e i g h t  
S u p i n e  S i t t  i n y  Height 
S e a t e d  CC ( a b o v e  s e a t )  
S e a t e d  C t i  ( X  S i t  H q t )  
S e a t e d  Cti (from back) 
Seated CG ( X  B u t t - K n e e )  

C e s c r i p t i v e  Statistics 
N Hean  s.d. n i n  5 t h  5 0 t h  

11C 16.2  2.2 11.4  13 .0  16.0  
111 101.6  4 . 6  91.1 9 3 . 9 1 3 1 . 7  

33  117.8 6 .0  108.6 108.9  1 1 8 . 1  
3 4  4 3 . 7  3.5 38.9 39.0 43.1  
32  56.7 3.8 50.6 50.7 56 .8  
3 2  3 9 . 9  7.0 30.5 31.0 38.0 

6 104 .8  5.6 94.8 ** 104.5  
6 60 .2  3.2 54.9  ** 60.0 
b 57.5 0 .6  56.7 ** 57.4 

1CR 57 .3  206 50 .5  53 .3  5 7 . 2  
4 0  46.4 3.1 38.5 39.8 46.3  

1C9 2C.Q 1 . 3  17.2  1 7 . 9  19 .9  
34 19.9 1 .3  17.0 17.3  22.0 
4 C 8.4 1.2  5.7 6 . 2  8 . 3  

i c e  31.9 2 .1  28.4 2 8 . 8  31.7 
47 3 C . O  2.0 25.5 26.7  30.C 

6 60 .3  2.9 55 .2  ** 60.9  
6 1 9 . 7  0 .7  1 8 . 8  ** 19 .7  
6 32.8  0.7 32.1 ** 3 2 . 4  
5 13.6 0.3 1 3 . 2  ** 13 .4  
5 42.6  2 .6  39.7 ** 41.6  

9 5 t h  f lax  
19.4 2 3 . 3  

168 .7  1 1 4 . 1  
127.6  129.5  

49.8  51 .4  
62 .u  57.0 
5 2 . 9  54.1 
**  111.5 
** 6 U . C  

* *  58. i )  
6 1 . 4  6 5 . 0  
5 1 . 5  5 2 . 9  
2 2 . ;  2 3 .  3 
21.7 2 2 . 3  
15.1 1 1 . 6  
35.5 3'3.8 
33.3 3 5 . 2  
** 64.C 
** 20.7  
* *  3 4 . 7  
** 13 .9  
** 46 .5  



UEIGHTt STATUREt STBNCING, A N D  S I T T I N G  WEASURERENTS 
( F e m a l e s  - A g e s  4 .5  t o  5.5 Y e a r s )  

I l e a s u r e m e n  t C e s c r i p t i v e  S t a t i s t i c s  
Ei Mean s.d. Hi n  5 t h  5 0 t h  9 5 t h  Max 

H e i g h t  127 18 .2  2.6 14.0 1U.9 17 .7  21 .6  36 .0  
S t a t u r e  127  108 .0  4 .6  98.2 100.5  1Q8.0 116.0 115 .6  
V e r t i c a l  G r i p  R e a c h  39 1 2 5 . 4  6 . 9  110 .2  1 1 1 , 7  125.6  137.3  1 4 1 . 1  
F r o n t a l   rip R e a c h  39  45 .5  3.7 38 .0  39 .6  45 .2  53.1 55 .3  
L a t e r a l  G r i p  R e a c h  38 59 .7  3 . 6  52 .3  52.6 5 9 . 3  6 4 . 3  72 .1  
S t e p  H e i g h t  41  42 .7  5 .8  31 .3  31 .8  42 .8  5 2 . 3  53 .7  
S u p i n e  S t a t u r e  16 1 1 2 4  4 .3  106.7  ** 112 .0  ** 1 1 9 . 5  
S t a n d i n g  C G  ( f r o m  t e e t )  16 64 .3  2.4 60.5  ** 63 .9  ** 69.0  
S t a n d l n y  CC (X S t a t u r e )  16 57 .2  0 .7  55 .9  ** 57.0 * *  55 .3  
E r e c t  S i t t i n g  H e i g h t  1 2 5  60.0 2 .6  53 .8  55.7 59 .8  63 .9  65.9 
E y e   eight ( S i t t i n g )  34 49.4 2.6 41 .5  43.9 4 9 . 3  52 .9  5 3 . 1  
f l a x  H i p  B r e a d t h  ( S e a t e d )  118  20 .9  1 . 3  1 7 3  18 .5  2 Q , 7  23 .2  2'4.5 
t l a x i m u a  r h i g h  b r e a d t h  32 21.0 1 . 3  1 8 . 9  19 .0  20 .7  23.3 24 .9  
T h i y h  C l e a r e n c s  34 8 .8  1 .2  6 .0  6.1 8 . 3  1 2  1 1 . 3  
B u t t o c k - K n e e  L e n g t h  126 34 .2  1 . 9  29.7 31 .2  3 4 . 1  37.1 4 1 . 2  
K n e e  H e i g h t  1 C b  3 2 . 3  2 . 0  28 .2  29 .1  3 2 . 2  35 .7  3 9 . 2  
S u p i n e  S l t t l n g  H e i g h t  16 6 3 . 1  2 .7  57.0 ** 63 .0  **  69 .3  
S e a t e d  Cti (above s e a t )  16 20.4 0 .9  19.2 ** 23 .2  ** 2 2 . 2  
S e a t e d  CG ( X  S i t  H y t )  16 3 2 . 3  1 . 2  29 .9  ** 3 2 . 1  * *  3 4 . 3  
S e a t e d  C G  ( t r o m  b a c k )  15  1 1 . 7  12 .5  ** 1 4 . 4  * *  1 3 . 1  
S e a t e d  CG ( X  B u t t - K n e e )  1 5  42 .4  4.9 33 .3  ** 4 2 . 2  ** 5 5 . 0  

H E I G H T ,  STATUR?, STANDING, A N D  S I T T I N G  MEASUREKENTS 
( F e m a l e s  - A g e s  5 .5  t .0  6 . 5  Years) 

Yea s u r e m e n  t 

Y e i g h t  
S t a t u r e  
Ver t i ca l  G r i p  Seach 
F r o n t a l  G r i p  R.ach 
L a t e r d l  Gr ip  R e a c h  
S t e p  H e l g h t  
S u p i n e  S t a t u r e  
S t s n d i n g  C G  (from t e e t )  
S t a n d i n g  C G  ( X  S t a t u r e )  
E r e c t  S i t t i n g  M e i g h t  
Eye H e i q n t  ( S i t t  l r l g )  
H d x  H i p  B r e a d t h  ( S ~ a t e d )  
n a x i a u m  T h i g h  3 r e a d t h  
T h i g h  C l e a r e n c e  
B u t t o c k - K n e e  L s n y t h  
K n e e  H e l g h t  
S u p i n e  S i t t l n g  H e i g h t  
S e a t e d  CG ( a b o v e  s e a t )  
S e a t e d  CG ( X  S i t  H g t )  
S e a t e d  CG ( f r o m  back) 
S e a t e d  CG ( $  B u t t - K n e e )  

C e s c r i p t i v e  S t a t i s t i c s  
h flean s , d .  H i n  5 t h  5 i t h  

1 2 b  20.2  2.9 13.1 15 .7  1 9 . 9  
1 2 5  114 .2  5 . 1  96 .5  164.9  1 1 4 . 3  

34 1 3 4 . 8  6.4 l l 8 . U  122.2 134 .5  
34 4 7 . 9  3.C 41.6 42 .1  4 7 . 5  
34 62 .9  3 . 3  55 .3  56 .1  6 3 . 3  
3 2  49.0  5 . 3  39.6 39 .7  49.Q 
.I? 1 1 4 . 8  6 . 0  98 .2  102.2  1 1 5 . 3  
3 2  05 .  1  3 .1  5 6 . 5  58 .7  6 5 . 3  
32  56 .7  1 .0  53 .5  54 .5  56 .6  

1 2 5  63 .2  2 .8  53.2 5 7 . 9  6 3 . 2  
4 1  5 2 . 1  3 .2  4 3 . 2  45.2 52 .2  

I c e  21 .6  1 .6  18 .2  18 .9  2 1 . J  
3 5  22 .1  1 . 9  1E.6 18.6 2 2 . 0  
4 1  9 . 7  1 .1  7.6 7 . 7  9 .5  

1 ~ 4  3 6 . 1  2 .3  27 .5  3  36 .2  
1C7 34 .6  1 .9  29.6 31 .6  3U.4 

31  63 .9  3 .3  55.2 5 7 . 3  6 3 . 7  
31 20 .1  1 .1  18.0 18 .3  2b .9  
31 31 .6  1 . 7  28.4 28 .6  31 .4  
30 1 4 . 7  1 . 9  10.4 10 .5  1 4 . 8  
30 41.8 4 . 7  32.7 32 .7  41.G 



WEIGHT, STATURE, STANDING, A N D  SITTING HEASUREBENTS 
( F e m a l e s  - Ages 6 .5  t o  7.5 Y e a r s )  

Heasurerent C e s c r i p t i v e  S t a t i s t i c s  
N f i ean  s.d. M i n  5 t h  5 G t h  

W e i g h t  1 2 5  23.4 4 . 3  1 5 e 4  17.5 22 .8  
S t a t u r e  1 2 2  12C.5 5 . 7  1 0 6 . 3  110.5 120 .4  
Vertical  G r i p  a e a c h  3 8  4 8 .3  1 2 8 . 3  130 .2  143 .7  
F r o n t d l  G r i p  R e a c h  4 1  5 0 . 1  2 .9  43 .2  44 .7  50 .0  
L a t e r a l  G r i p  R e d c h  4C 6 6 . 4  4 .1  6 0 . 1  6 0 . 3  6 6 . 1  
S t e p  H e i g h t  4 1  5 0 . 3  7 .7  33.8 36 .2  U8.9 
S u p i n e  S t a t u r e  2 6  1 2 1 . 2  5.4 1 1 1 . 7  111.2 119 .7  
S t a n d i n g  C G  (frcm f e e t )  2 6  6 9 . 0  2 . 9  6 4 . 3  64.4 6 8 . 2  
S t a n d i n g  CG ( X  S t a t u r e )  2 6  5 6 . 9  0 . 7  55 .8  5 5 . 8  56.3 
E r e c t  S i t t i n g  d e i g h t  1 2 5  6 5 . 4  3.1 5 9 . 1  6 0 . 1  6 5 . 4  
Eye H e i g h t  ( S i t  t i n q )  4 6  5 4 . 4  2 .9  4 9 . 7  4 9 . 8  5 4 . 1  
Max H i p  B r e a d t h  ( S e a t e d )  1 2 1  2 ~ . 9  2.1 18.2 20.0 2 2 . 5  
Haximum r h i g h  d r e a d t h  4 6  2 3 . 3  2 . 4  18.0 20.0 2 2 . 6  
T h i g h  C l e a r e n c e  0 4  1  1.1 7.2 8.1 9 . 9  
B u t t o c k - K n e e  L 2 n g t h  1 2 4  3 9 . 2  2.6 3 3 . 1  3 4 . 6  38.8 
Knee H e i g h t  1 1 5  3 6 . 9  2 . 2  31.0 3 3 e 1  36.6 
S u p i n e  S i t t i n g  H e i g n t  2 6  6 5 . 9  3.4 59.8 6 0 . 0  6 5 . 8  
S e a t e d  C G  ( a b o v e  s e a t )  26 1 9 . 9  1.2 17 .1  1 7 . 4  19.7 
Seated CG ( X  S i t  HJ t )  2 6  3C.2 1.5 27.9 2 7 . 9  3 C . 2  
S e a t e d  CC ( f r o a  b a c ~ )  2 4  1 5  1.5 12 .8  12 .8  15.2 
S e a t e d  CG ( %  B u t t - K n e e )  2 4  3 9 . d  3 . 1  3 3 . 6  3 3 . 6  3 9 . 3  

WEIGHT, STATURE, SrANDING, A N D  SITTING !lEASUBEtlENTS 
( F e a a l e s  - A y e s  7.5 t o  8 . 5  Y e a r s )  

H e a s u r e s z n t  C e s c r i p t  i v e  S t a t i s t i c s  
N Yean s , d .  I i n  5 t h  5 Q t h  9 5 t h  

W e i g h t  9 3  2 6 . 2  5.5 17 .6  19.4 25. 1 37.7 
S t a t u r e  94 1 2 5 . 9  5.5 111 .5  1 1 6 . 4  1 2 5 . 9  134 .5  
Vertical G r i p  Rcdcn 3 1  1 4 9 . 6  6.6 132 .0  1 3 4 . 9  1 5 0 . 1  157 .2  
F r o n t a l  G r i p  R a a c h  3 2  5 2 . 2  2 . 6  U6.5 47 .3  5 2 . 5  5 5 . 4  
L a t e r a l  trip R a a c h  32 6 9 . 1  3.9 61.7 6 2 . 1  6 9 . 0  7 4 . 2  
S t e p  H e i g h t  2 1  5C.6 5.6 40.7 41 .2  5 1 4  57.9 
S u p i n e  S t a t u r e  1 9  1 2 5 . 8  4.6 116 .1  ** 1 2 5 . 2  ** 
S t a n d i r l g C G  ( f c o m f e e t )  19  71 .4  2.4 66.9 ** 7 1 . 0  * *  
S t a n d i n g  CG ( X  S t a t u r e )  1 9  5 6 . 7  1.0 55 .0  **  5 6 . 7  * *  
E r e c t  S i t t i n g  Y e i q h t  9 4  6 7 . 7  2 . 7  5 9 . 7  6 3 . 1  6 7 . 6  7 2 . 1  
E y e  H e i g h t  ( S i t t i n y )  3 2  5 7 . 3  3 . 1  51.6 5 1 . 9  57.13 62 .4  
Maw H i p  B r e a d t h  ( S e a t e d )  9 3  24 .3  2.2 19.6 21 .6  23 .9  2 8 . 1  
Maximum : h i g h  B r e a d t h  30 25.2 2 . 7  21.2 2 1 . 5  2 4 . 4  3 0 . 5  
T h i g h  C l e a r e n c a  32 1U.9 1.4 8.8 9 .2  1 0 . 5  1 2 . 9  
B u t  t o c k - K n e e  L e n y t h  F 4  4 1 . 3  2 . 4  35.7 3 7 . 4  4 1 . 0  45 .3  
K n e e  H e i q h t  5 2  3 8 . 6  2 . 2  34.7 3 5 - 3  38.8  4 2 . 4  
S u p i n e  S i t t i n g  H r i g h t  1 8  6 d . 5  2.6 6 4 . 4  **  6 0 . 5  ** 
Seated CC ( a b o v e  seat.)  1U 2 0 . 1  0 .8  18 .5  ** 2C.1 * *  
S e a t e d  CG ( %  S i t  H y t )  18  2 9 . 3  1 .4  2 7 . 1  ** 2 9 . 3  ** 
S e a t e d  CG ( f r o m  b a c k )  17  1 6 . 9  1 .6  14.0 * *  1 6 . 7  ** 
S e a t e d C G  (%Butt-Kriee)  17 41 .7  4 .6  3 5 . 3  ** UC.1 **  

l a x  
5 4 .  2 

1 4 0 .  6  
153.11 

5 4 . 5  
75. ll 
6 4 . 6  

1 3 7 . 5  
77 .0  
S d .  3 
7 5 . 6  
03.3 
32.6  
3 4 . 5  
15 .5  
4 0 .  2 
40.4 
75 .4  
~ 1 . 6  
3 2 . 1  
19 .6  
5 1 . 5  



WEIGHT, STATURE, STANDING, A N D  SITTING HEASUREUEITS 
( F e r a l e e  - Ages  8 .5  t o  9 .5  Y e a r s )  

n e a s u r e ~ e n t  C e s c r i p t i v e  S t a t i s t i c s  
N J e a n  s . d .  #in 5 t h  S e t h  9 5 t h  Max 

w e i g h t  140 29 .6  5 . 9  20.0 22 .5  28 .2  40.4 60 .0  
S t a t u r e  140 1 3 2 . 7  5 .9  117 .8  124.1 132 .3  142.2 1 5 2 . 3  
V e r t i c a l  G r i p  R e a c h  48 160 .2  8 .5  141.4 146.2 16C.2 174.3 178 .9  
F r o n t a l  G r i p  R e a c h  U7 5 5 . 2  4.0 49.0 49 .1  5 5 . 6  6 1 . 6  6 5 . 9  
L a t e r a l  G r i p  R e a c h  46 73 .6  4.3 6 6 . 3  6 6 . 9  73 .7  7 9 . 4  9 6 . 9  
S t e p  H e i g h t  8 55 .7  6 . 4  43.6 44 .4  5 6 . 1  6 6 . 3  6 9 . 9  
S u p i n e  S t a t u r e  30 1 3 2 . 6  6 . 0  123.0 124.2 130 .1  140.3  151 .4  
S t a n d i n g  CG ( f r o #  f e e t )  30 74 .9  3.2 70.1 70 .5  73 .5  79 .7  8 2 . 8  
S t a n d i n g  CG ( X  S t a t u r e )  30 56 .5  0 . 7  54 .7  54.9 56 .4  5 7 . 6  57 .9  
E r e c t  S i t t i n g  H e i g h t  137  70 .2  2 .8  63.6 65.6 7 0 . 2  74 .0  78 .5  
Eye H e i g h t  ( S i t t i n g )  4 8  59 .8  3 .0  53 .1  54 .1  6C.O 6 4 . 7  6 6 . 3  
flax H i p  B r e a d t h  ( S e a t e d )  137 25.3 2 .3  19.6 21 .7  24 .9  29.4 34 .0  
flaxinurn T h i g h  B r e a d t h  49 26 .2  2 .7  20.1 2 1 . 3  25 .7  30.6 31.0 
T h i g h  C l e a r e n c e  4 9  1 1 . 6  1 .2  8.8 9.2 1 1 . 3  13 .5  13 .8  
B u t t o c k - K n e e  L e n g t h  140 4  2 . 6  39.7 4 0 . 2  4 3 . 3  4 6 . 9  51 .6  
Knee  H e i g h t  135 41 .5  2.Y 3 6 . 3  37 .6  41 .1  45 .5  4 5 . 7  
S u p i n e  S i t t i n g  H e i g h t  30 70 .8  2.9 66.h 66 .5  70 .1  75.4 79 .2  
S e a t e d  CG ( a b o v e  s e a t )  30 2C.3 1.0 18.2 1 . 4  2C.2 21.q 2 3 . 3  
S e a t e d  CG ( X  S i t  H g t )  30 2 8 . 7  1 . 2  25 .9  26 .1  28 .7  30 .3  30.9 
S e a t e d  CG ( f r o m  b a c k )  28 17 .5  2.0 1U.4 14 .5  1 7 . 3  2 1 . 0  21.7 
S e a t e d  CG ( 5  B u t t - K n e e )  28 40 .2  3 .5  33 .5  33 .8  4 6 . 5  45 .0  47.4 

WEIGHT, STATURE, S T A N C I N G ,  A N D  SITTING NEASUREHENTS 
( F e m a l e s  - Ages 9 . 5  t o  10 .5  Y e a r s )  

U e i q h t  
S t a t u r e  
V e r t i c a l  G r i p  R e a c h  
P r o n t . a l  G r i p  R+ach  
L a t e r a l  G r i p  R e a c h  
s t e p  H e i g h t  
S u p i n e  S t a t u r e  
S t a n d i n g  C G  ( f r c m  f e e t )  
S t a n d l n g  CG ( X  S t a t u r e )  
Erect S i t t i n g  H e i g h t  
E y e  H e i g h t  ( S i t  t l n y )  
Hax t t i p  B r e a d t h  ( S e a t e d )  
Harimurn T h i g h  B r e a d t h  
T h i g h  C l e a r e n c e  
B u t  t o c k - K n e e  L e n g t h  
Knee H e i g h t  
S u p i n e  S i t t l n g  t l e i q h t  
S e a t e d  C G  ( a b o v e  s e a t )  
S e a t e d  CC ( X  S i t  t i y t )  
S e a t e d  CG ( f r o m  back)  
S e a t e d  C G  ( X  B u t t - K n e e )  

C e s c r i p t i v e  S t a t i s t i c s  
N Mean s.d.  i l i n  5 t h  5 0 t h  9 5 t h  

1 4  3 2 . 6  6 . 5  22 .2  2 4 . 2  31.9 3 2 . 2  
134 1 3 7 . 5  6 . 2  110.1 127 .0  1 3 7 . 3  147 .3  

38 167 .6  8 . 4  152.1  153 .8  167.2 182.2  
27 57 .6  3 . 6  5 2 . 5  5 2 . 5  56 .5  64 .2  
37  7 5 . 7  4 .6  69.4 7 3 . 1  7 4 . 7  8U.U 
38 57.C 7 . 9  39.8 43.9 5 6 . 2  7 1 . 3  
2 2  13H.2 5 .2  128 .8  129.1  1 3 7 . 3  1 4 6 . 5  
2' 77.4  3.2 72.9 71 .9  76.6 8 2 . 2  
i 2  5 6 . 0  0 . 8  54.3 5 4 . 3  56.0 5 7 . 3  

134 71 .9  3 .1  65 .1  66 .6  71.9 76 .4  
45 6 0 . 7  3.0 55 .0  5 5 . 2  60 .d  65.'! 

129 26 .4  2 .5  21 .8  22 .7  2 6 . 3  2 9 . 7  
45  26.d 3 .4  22.0 22 .4  2 6 . 8  31 .2  
4 5  1 1 . 8  1 . 5  9.6 9 .8  11 .4  14.2 

1 3 4  46 .1  2 .9  39 .3  41.6 U6.3 51 .2  
1'6 43 ,  3 2.4 37.6 39 .5  4 3 . 3  47 .5  

i l  7 3 . 3  3 . 3  57 .6  6 7 . 7  7 2 . 4  7 9 , 2  
i O  2'2.2 1 . 3  18.0 ** 2'2.2 * *  
L C  27 .6  1 .2  25 .3  ** 27 .7  **  
2 0  1  1 . 8  15 .9  ** 18 .4  * *  
2 0  41 .5  2 .7  36 .1  ** 4 0 . 7  * *  



WEIGHT, STATURE, STANDING, A N D  SITTING REASURERENTS 
( F e m a l e s  - A g e s  10 .5  t o  11 .5  Y e a r s )  

M e a s u r e s e n t  

W e i g h t  
S t a t u r e  
V e r t i c a l  G r i p  R e a c h  
F r o n t a l  G r i p  R e a c h  
L a t e r a l  G r i p  Beach 
s t e p  H e i y h t  
S u p i n e  S t a t u r e  
S t a n d i n g  C C  ( f r c m  f e e t )  
S t a n d i n g  CG ( X  S t a t u r e )  
E r e c t  S i t t i n g  H e i g h t  
E y e  H e i y h t  ( S i t t i n y )  
Uax H i p  B r e a d t h  ( f e a t e d )  
H ~ X ~ R U P  T h i g h  B L e d d t h  
T h i q h  C l e a r e n c e  
B u t t o c k - K n e e  L e n q t h  
K n e e  H e i g h t  
S u p i n e  S l t t i n g  H e i g h t  
S e a t e d  C G  ( a b o v e  s e a t )  
S e a t e d  CG ( X  S r t  ~ g t )  
S e a t e d  CG (from b a c k )  
S e a t e d  CG ( I  B u t t - K n e e )  

D e s c r i p t i v e  S t a t i s t i c s  
Mean s.d. B i n  5 t h  5 C t h  9 5 t h  
37.7  9 . 1  26.7 2 6 . 5  35 .5  55,s 

144 .2  7b6 122.0  133.0 144.0 156.3 
177.4  1 1 . 0  1 5 3 . 6  156.4 177.6 154 .7  

60.7  4 .1  52 .8  SU.4 60 .7  67.1  
60.1 5.6 69.0 72.5 80.2  88.7 
6 0 . 7  8 . 3  44.4 U 6 . 8  60.0 74 .9  

146 .7  7 . 0  134.3  134.5 147.2  1 5 5 . 5  
82.0  4.2 74 .8  74.8 83.0 8 7 . 7  
5 5 . 9  0.8 54.7  5 4 . 8  55.8 57 .3  
7 4 . 8  3 .8  65.2 6 9 . 3  74.d 81.1 
b3.8 3 . 8  57.1  57.7 63 .2  6 9 . 3  
27.8  3 .2  22.1  23.1  27.2  33.3  
28.1 1  21 .9  22.5 27 .5  32.U 
1 2 . 3  1.6 9.2 10.0 1 2 .  1 14.1 
49.d  3 . 5  40.3  43.2 48-51  54 .9  
45 .7  3.C 37.9 41 .2  4 5 . 5  50.6  
7 7 . 3  3.6 70.8  71.2 77.5  8 2 . 3  
20.9 1.3 18.0 1 8  ZC.4 2 3 . 3  
2 6 . 9  1 b 8  23.4 2 3 . 8  2 6 . 9  28.d 
2C.7 2 .1  1 7 . 1  17.1  20 .4  23 .7  
U1.9 3.4 36.5 36.5 1 .  46.9 

YEIGHi, STATURE* SPANDlNG, A N D  S ITTING PlEASUREtlENTS 
( F e m a l e s  - A g e s  11 .5  t c  1 2 . 5  Years) 

F l e a s u r e m e n  t. r e s c r i p t  ive  S t a t i s t i c s  
N Uean s.d. # i n  5 t h  5 F t h  3 5 t h  3 d x  

H e i g h t  1 3 3  4p.8  a . 2  26.1 28 .3  40.0 5u .6  65 .5  
S t a t u r e  133  1 4 9 . 3  7.C 133.3 137 .3  1 4 9 . 3  159.9  153.C 
V e r t i c a l  G r i p  Reach 2 181 .5  9.6 162 . J  165 .1  183.2 1 3 6 . 5  203.8  
F r o n t a l  G r i p  R i a c h  39 6 1 .  3 . 7  52.1 55.4 6 1 . 7  h7 .P  6 7 . 7  
L a t e r a l  G r i p  R:?ach 39  8 2 . 1  4 .5  69.9  73.8  8 2 . 5  8 9 . 3  3 9 . 9  
S t e p  H c i y h t  4 1  60 .5  8.C 45.1 40.1 59.0  7 3 . 3  73 .1  
S u p i n e  S t a t u r e  24 15C.6 8 . 3  134 .3  135 .3  151.1  161.9  1 S l . 8  
S t a n d i n g  C G  ( f r c m  f e e t )  2 4  84.3 4.4  75.1 75.5 R4.C 90.7  35 .9  
S t a n d i n g  C G  ( X  S t a t u r e )  i 4  56.0  0 .6  5 4 . 5  54 .5  56 .3  50.5 5 6 . 8  
E r s c t  S i t t i n g  H s i q h t  132 77.1 3 . 8  68.0 71 .1  7 7 . 2  3 . 5  57. 1 
E y e  H e i g h t  ( S i t t  inc j )  U L  6 5 . 4  3 .5  58.7 5 9 . 9  6 4 . 3  7 3 . 2  76 .7  
Max H i p  B r e d d t h  ( S e a t e d )  133  29.2  3 . 1  2 3 . 9  24 .3  Z 8 . d  3 4 . 4  3 5 . 8  
Fax imum T h i g h  B r e a d t h  40 29.2  3.7 23.8 23.8  2 8 . 6  34.7  43.2 
T h i g h  C l e a r e n c e  2 12.7  1 . 4  1 .  10.6 1 2 . 5  15.4 1 6 . 2  
B u t t o c k - K n e e  L e n g t h  133  5C.8 3 . 3  43 .6  45 .5  51.0  5 5 , U q . R  
K n e e  H e i y h t  133  47.2 2.6 41 .8  43.1  4 7 . 2  1  5 0 . 7  
S u p i n e  S i t t  i n y  l l e i g h t  4 80 .0  4.9 70 .4  70 .6  7 9 . 2  37 .3  d 9 . 3  
S e a t e d  C(; ( a b o v e  s e a t )  i U  i 1 . 6  1 .4  19 .2  19 .4  2 1 . 3  24.1  24.7  
S e a t e d  CG ( X  S i t  H y t )  24 27.1  1 . 1  24 .8  24.5  26.d 28.9 29.1 
S e a t e d  CG (trom back) 22 2 9 . 3  2 . 1  16 .8  16.8 1 9 . 0  23.3  25.1  
S e a t e d  CG ( X  B u t t - K n o e )  2 2  40 .5  1.9 36.7 36 .7  40 .4  43.2  4U.9 



WEIGHT, STATURE, STANDING, A N D  SITTING UEASUREHENTS 
( P e a a l e s  - A g e s  12.5 t o  13.5 Y e a r s )  

H e a s u r e m e n t  
N 

W e i g h t  16 1 
S t a t u r e  161 
Verticdl G r i p  Reach 4 8 
F r o n t 3 1  G r i p  Beach 4 7 
L a t e r a l  G r i p  R a a c h  4 7 
S t e p  H e i g h t  4 8 
S u p i n e  S t a t u r e  3 1 
S t a n d i n g  CG ( f r c m  t e e t )  31 
S t a n d i n g  CG ( X  S t a t u r e )  31 
E r e c t  S i t t i n g  H e i g h t  1CO 
E y e  H e i g h t  ( S i t t i n g )  4 9 
Hax H i p  B r e a d t h  ( S e a t e d )  159 
Haximum T h i y h  B r e a d t h  4 5 
T h i g h  C l e a r e n c e  4 9 
B u t t o c k - K n e e  L e n g t h  160 
Knee H e i y h t  160 
S u p i n e  S i t t i n g  H e i g h t  3 C 
S e a t e d  CG ( a b o v e  s e a t )  3 1 
S e a t e d  Cc; ( %  Sit H y t )  j 0 
S e a t e d  CG ( f r o m  b a c k )  3 0 
S e a t e d  CG ( %  B u t t - k n e e )  30 

D e s c r i p t i v e  S t a t i s t i c s  
n e a n  s.d, M i n  5th 5 C t h  3 5 t h  f l ax  
46.1 8.5 26.5 34.1 44.8 59.7 77.8 

155.1 7.0 134.1 142.0 155.6 165.7 169.6 
190.6 1C.2 170.2 172.7 188.7 20R.O 217.5 
64.5 4.2 5 6 . 9  57.3 64.0 73.8 74.2 
86 .1  5,I 75.3 78.2 85.7 94.7 9d.9 
62.8 7.6 47,O 49.8 61.8 75.3 B1.C 
157.1 7.7 141.5 141.7 156.2 163.1 173.4 
87.1 4,1 79.0 80.2 87.2 93.9 96.1 
55.5 0.7 54.2 54.3 55.4 56.5 57.3 
80.6 4.1 70.1 72.5 8C.9 86.6 03.9 
69.2 3.6 60.7 61.7 69.6 74.3 75.5 
31.0 3.1 24.6 26.5 30.6 3 41.7 
31.8 3.5 26.1 26.5 31.5 37.3 42.5 
13.2 1.6 10,8 1C.9 12.8 15.7 16.8 
52.9 3.0 45.6 48.0 52.6 57.6 62.1 
48.5 2.5 41.2 44.4 4 8 . 4  52.4 54.8 
84.8 5.0 73.9 75.5 85.2 91.5 3 4 . 0  
22.5 1.7 19.7 19.8 22.2 24.7 27.9 
26.6 1.3 23.7 23.9 26.7 17.3 33.7 
21.7 2.1 18.2 18.7 2 1  25.3 2 7 . 8  
01.0 3.3 34.3 34.9 40.7 46.5 UY.4 

WEIGHT, STATURE, STANDING, A N D  SITTING MEASUREMENTS 
(Females - Aqes  13.5 t o  14.5 Y e a r s )  

H e a s u r e m e n t  

Y e i g h t  
S t a t u r e  
Verticdl G r i p  R e a c h  
F r o n t a l  G r i p  8 2 a c h  
L a t e r a l  G r i p  R e a c h  
S t e p  H e i g h t  
S u p i n e  S t a t u r e  
S t a n d i n g  C G  ( f r c o  f d e t )  
S t a n d i n g  C G  ( X  S t a t u r e )  
E r e c t  S i t t i n g  H e i g h t  
E y e  H e i g h t  ( S i t t i n g )  
Hax H i p  B r e a d t h  ( S e a t e d )  
Haximum T h i g h  B r e a d t h  
T h i g h  Clearence 
B u t t o c k - K n e e  L a n g t n  
K n e e  H e i y h t  
S u p i n e  S i t t i n g  H e i g h t  
S e a t e d  CG ( a b o v e  s e a t )  
S e a t e d  CG (X S i t  H g t )  
S e a t e d  CG ( f r o m  b a c k )  
S e a t e d  CG ( X  B u t t - K n e e )  

C e s c r i p t i v e  S t a t i s t i c s  
N Mean s,d. l i n  5th 5 0 t h  9 5 t h  Y a x  

116 49.5 8.5 34.9 36.8 49.0 66.; 71.4: 
116 158.4 7.0 135.4 146.8 158.2 161.3 174.3 

~9 191.9 11.6 166.e 167.9 191.1 211,r 212.9 
'5 65.1 3.7 57.4 57.9 64.7 72.1 73.2 
19 87.7 4.5 78.7 79.8 87.4 34.6 35.3 
~7 65.1 6.6 51.2 52.1 65.4 75.5 75. 3 
2 2  161.1 8.2 136.5 138.0 1b1.C 171.4 177.0 
22 89.2 4.5 75.1 76.1 88.7 35.3 36.7 
2 2  55.4 0.7 54.5 54.5 55.C 50.4 5 6 . 5  

116 82.5 3.8 72.6 75.9 82.4 3 8 . 3  9l.P 
41 71. 1 3.8 63.7 63.7 71.1 77.2 7U.r1 
116 32.4 2.6 26.7 28.4 32.3 36.7 39.1 
39 32.9 3.3 24.8 26.8 32.8 3d.8 33.4 
41 13.3 1.2 11.1 11.6 1 15.4 1 6 . 6  

116 54.1 3.0 46.5 49.3 53.5 59 . '  62.5 
115 49.3 2.7 42.1 44.9 49.5 53.6 56.3 
;1 85.8 4.7 73.6 73.8 85.4 32.3 93.9 
21 22.5 1.1 19.9 19.9 22.4 24.1 24.7 
61 26.3 0.9 24.3 24.3 26.3 27.4 2H.C 
21 22.2 2.1 16.7 16.8 22.3 24.5 2 5 . 6  
21 41.1 2.8 32.7 33.0 41.2 45.2 45.7 



H E I G H T ,  STATURE, STANDING, A N D  SITTING MEASUREMENTS 
( P e a a l e s  - Ages 1U.5 t o  15.5  Y e a r s )  

M e a s u r e m e n t  
N 

W e i g h t  133  
S t a t u r e  133  
V e r t i c a l  G r i p  a e a c h  4 8 
F r o n t a l  G r i p  Reach 4 8 
L a t e r a l  G r i p  R e a c h  4 ti 
S t e p  H e i g h t  4 9 
S u p i n e  S t a t u r e  2 7 
S t a n d i n g  CG ( f r o m  f e e t )  2 7  
S t a n d i n g  CG ( X  S t a t u r e )  2 7  
E r e c t  S i t t i n g  H e i g h t  13 1 
Eye H e i g h t  ( S i t t i n g )  3  9 
Max H i p  B r e a d t h  ( S e a t e d )  1 3 1  
Maximum T h i g h  B r e a d t h  3  9 
T h i q h  C l e a r e n c e  3 E 
B u t t o c k - K n e e  L e n g t h  1.32 
K n e e  H e i g h t  132  
S u p i n e  S i t t i n g  H e i g h t  L 7 
S e a t e d  Cti ( a b o v e  s e a t )  2 7 
S e a t e d  Cr; (I  S i t  Hy t)  2 7 
S e a t e d  Cti ( f r o m  b a c k )  2 7 
S e a t e d  CG ( %  B u t t - K n e e )  2 7  

C e s c r i p t i v e  S t a t i s t i c s  
Vean s.d. U i n  5 t h  5 0 t h  
53.5  8 .2  32.? 40.5 52.7 

162.0  6.4 143 .2  152.3 161.3  
197.3 8.9 180.9 182.4 196.8  

66.7 3.7 59.2 60.6 67.0 
90.3 4.C 60.0 84.3 89 .5  
61.6 8.6 45.6 47 .8  62 .9  

163.9 6.8 152.2 152.5 163.0 
9C.8 3.9 84.0 84.3 8 9 . 9  
55.4 0.8 54.2 54.3 55.3 
8b.a  3.6 75.5 7 9 . 1  84 .6  
74.0 3.7 66.1 67.9 73.9 
33.6 2.7 26.6 29.8 33 .4  
34.2 3.2 26.3 28.U 3 3 . 8  
14.0 1.6 10.6 11.1 14 .1  
55.5 2.8 48.9 51 .5  55 .1  
50.0 2.7 43.6 45.9 49.6 
88.0 4.0 82.4 82.4 8 7 . 1  
2 .  1.2 20.a 20.8 23.2 
26.3 1.0 24.1 24.3 26.0 
22.8 1.9 19.7 19.8 22.7 
40.9 2.3 36.5 36.5 40 .6  

WEIGHT, S T A T O B E ,  S T L N D I I G ,  A I D  SITTIIG RFASVRtUENTS 
( F e m a l e s  - Age; 15.5 t o  16.5 Years) 

U e a s u r e m e n t  

W e i g h t  
S t a t u r e  
V e r t i c a l  G r i p  3 e a c h  
P r o n t a l  G r i p  R e d c h  
L a t e r a l  G r i p  Roach 
S t e p  H e i g h t  
S u p i n e  S t a t u r e  
S t a n d i n g  CG ( f rom f e e t )  
s t a n d i n g  C G  ( X  S t a t u r e )  
E r e c t  S i t t i n g  H e i g h t  
E y e  Height ( S i t t i 1 1 ~ )  
flax H i p  B r e a d t h  ( S e a t e d )  
n a x i n u m  T h i g h  B r e a d t h  
T h i g h  C l e a r e n c e  
B u t t o c k - K n e e  L e n g t h  
Knee  H e i g h t  
S u p i n e  S i t t i n g  H e i g h t  
S e d t e d  CG (above s e a t )  
S e a t e d  CG (YL S i t  H g t )  
S e a t e d  CG ( f r o a  b a c k )  
S e a t e d  CG ( X  B u t t - K n e e )  

f e s c r i p t i v e  S t a t i s t i c s  
N Mean s.d. H i n  5 t h  5 0 t h  

9 8  55.1 7.9 41.4 43 .0  5 3 . 3  
9 8  162.1 6 1 147.1 153.2 161.2 
3 2  197.3 9 .5  178.4 180.7 194.5 
3 2  66.8  4.3 58.8 59 .7  6 6 . 1  
32 90.3 4.0 8 1 . 5  83.2 90 .8  
31  6G.5 7 .5  51.6 51.8 6 4 . 3  
2 2  165.1  6 . 3  154.1 154.2 163.8 
L 2  91.9 3.7 86.0 86 .1  90.9 
22  55.7 l . C  54 .1  54.1 55.5 
98 85.4  3.2 77.2 79.1 86.0 
U l  7 3 . 9  3.C 66.3 67.7 7U.4 
98  34.1 2.3 29.6 30.6 33.8 
40 34.3 2.7 28.9 29.4 33.9 
4 1  14.4 1.2 11.9 12.3 14.0  
97  55.2 2.7 48.6 51.1 54 .5  
9 8  49 .8  2.6 4 U6.0 4 9 . 3  
2 2  88.6 3.3 82.7 82.9 87 .5  
2 2  23.6 2.C 20.1 2 0 . 1  2 3 . 2  
2 2  26.6 1.9 23.0 23.8 26.4 
2 1  23.6 1.5 21.4 2 23 .4  
2 1  k 2 . 2  2.1 39.0 39.0 41.9 



WEIGHT* STATURE* STANDING* A N D  SITTING flEASUBEHENTS 
( F e m a l e s  - A g e s  16 .5  t o  17 .5  Y e a r s )  

n e a s u r e m e n t  D e s c r i p t i v e  S t a t i s t i c s  
n e a n  s . d .  n i n  5 t h  5 0 t h  9 5 t h  ?iax 

W e i g h t  1 1 7  5 5 . 9  8 .6  36.4 01 .9  54 .2  73 .6  8 4 . 1  
S t a t u r e  1 1 7  1 6 2 . 5  5 .9  1 4 9 . 1  152 .3  162 .6  1 7 1 . 6  1 7 7 . 7  
V e r t i c a l  G r l p  R e a c h  3 6  1 9 8 . 1  7.3 181 .6  184 .4  197 .3  207 .9  2 1 2 . 0  
F r o n t a l  G r i p  R e a c h  36 67.6 3 .8  59.6 6 0 . 8  67.7 7 3 . 4  7 5 . 5  
L a t e r a l   rip B e a c h  3 6  91 .1  3 . 9  8 1 . 9  8 3 . 9  9 1 . ~  9 6 . 4  9 b . 5  
S t e p  H e i g h t  3 6  b5 .5  7 .6  52.8 53 .0  64.5 78 .3  82.0 
S u p i n e  S t a t u r e  1 9  1 6 4 . 7  Q . C  157.0 ** 164.4 ** 1 7 5 . 2  
S t a n d i n g  C G  ( f r o m  f e e t )  1 9  91.3 2.5 85.8 ** 91.7 * *  3 5 . 8  
S t a n d i n g  CG ( 5  S t a t u r e )  1 9  55.4 0 . 8  54.3 ** 55 .2  ** 5 7 . 0  
E r e c t  S i t t i n g  H e i g h t  1 1 7  8 5 . 9  3.3 74 .8  8 0 . 7  85.5 1  9 3 . 4  
Eye  H e i g h t  ( S i t t i n g )  38  7 4 . 3  3 .2  67.5 6 8 . 3  7 3 . 6  79.11 79 .5  
!lax H i p  B r e a d t h  ( S e a t e d )  1 1 6  3 4 . 7  2.7 26.7 30.6 3 4 . 4  3 Y . P  4 3 . 8  
naximum T h i g h  a r e a d t h  3 9  34.8 2 .7  30.0 3 6 . 3  3 4 . 5  39.u 4 3 . 7  
T h i g h  C l e a r e n c e  3 9  14 .2  1 .6  10.9 1 1 . 8  13 .7  17.u 1 j . l  
B u t t o c k - K n e e  L s n g t h  1 1 6  55.3 2 .6  49.4 50 .9  5 5 . 1  59.6 61 .5  
Knee  H e i y h t  1 1 7  49.6 2.6 41 .6  4 5 . 1  49 .6  5 3 . d  5 5 . 2  
S u p i n e  S i t t i n g  H e i g h t  1 8  90 .5  3.0 83.8 ** 9 0 . 3  ** 35.5 
S e a t e d  CG ( a b o v e  s c a t )  1 8  24 .5  1 . 2  22 .1  ** 25.0 ** 2 5 . 0  
S e a t e d  CG ( X  S i t  f l g t )  l @  27.1 C . 9  2U.7 ** 2 7 . 1  ** 2 9 . 2  
S e a t e d  CG ( f r o m  b a c k )  1 7  22 .8  1 . 2  20.8 ** 2 2 . 3  ** 2 5 . 3  
S e a t e d  CG ( X  B u t t - K n e e )  1 7  40 .9  1 .9  37.3 ** 40 .5  ** 4 5 . 4  

WEIGH?, STATURE, STANDING* A N D  SITTING REASUREIFNTS 
( F e m a l e s  - Ages  1 7 . 5  t o  19.6 Y e a r s )  

n e a s u r e m e n t  

W e i g h t  
S t a t u r e  
V e r t i c a l  G r l p  ? e a c h  
F r o n t a l  G r i p  H-?ach 
L a t e r a l  G r i p  R e a c h  
S t e p  H e i g h t  
S u p i n e  S t a t u r e  
S t a n d i n g  CG ( f c c m  f e e t )  
S t a n d i n g  C G  ( X  S t a t u r e )  
E r e c t  S i t t i n g  H e i g h t  
Eye  H e i g h t  ( S i t t i n g )  
Flax H i p  B r e d d t h  ( S e a t e d )  
flaximum T h i g h  B r e a d t h  
T h i g h  C l e a r e n c e  
B u t t o c k - K n e e  L e n g t h  
Knee H e i g h t  
S u p i n e  S r t t  i n g  H e i y  h t  
S e a t e d  CG ( a b o v e  s e a t )  
S e a t e d  CG ( X  S i t  H g t )  
S e a t e d  CG ( f r o m  b a c k )  
Seated  CG ( X  B u t t - K n e e )  

C e s c r i p t i v e  S t a t l s t l c s  
N n e a n  s . d .  n i n  5 t h  5 C t h  9 5 t h  I d x  

6 8  5 5 . 9  8 .4  1 4  4 3 . 8  5 3 . 9  72 .7  7 7 . 3  
6 8  1 6 3 . 0  5.9 149 .9  1 5 3 . 0  163 .0  1 7 2 . 7  191.3 
2 2  197 .5  7 . 1  188.4 188 .4  1 9 6 . 4  2 C 5 . i  2 1 8 . 6  
2 2  67.Q 3.3  62.9 6 2 . 9  6 6 . 5  7 3 . 4  7 5 . 2  
2 1  9 0 . 4  3 .7  8 2 . 7  81 .8  9 0 . 6  36.7 93.C 
~1 64.6 6 . 6  53.4 5 3 . 5  6 5 . 5  7 4 . 4  7 5 . 4  
1 3  1 6 5 . 2  6.6 1 5 7 . 7  **  1 6 3 . 1  * *  1 8 3 . 6  
1 3  9 1 . 6  4 .2  87 .2  ** 90.0 * *  1 3 1 . 7  
1 3  5 5 . 5  6 . 9  54.2 * *  5 5 . 3  ** 5 7 . 9  
6 E  86.3 3 . 1  78 .9  80.7 8 6 . 5  9 1 . n  q 3 . 3  
2 5  7 4 . 8  3.4 07 .9  68 .4  75.U 79 .9  3 3 . 1  
0 8  34.9 2.8 31.0 31.8 34.3 4G.3 43 .2  
2 5  3 6 . 2  3.7 31.4 31.5 3U.8 4  42 .8  
4 5  1 4 . 5  1.5 11 .1  11 .4  14 .4  1 6 . 6  17.2 
6 8  5 5 . 4  2 . 6  49.4 51.3 5 5 . 0  59 .9  6 1 . 9  
6 8  4 9 . 8  2.4 4U.4 4 6 . 1  49.5 5 3 . 9  5 b . 5  
1 3  e8 .9  3.4 83.8  **  88.0 * *  3 6 . 3  
13 2 3 . 8  1 . 7  21 .4  ** 2 3 . 3  **  26 .7  
1 3  26.8 1.5 24.8 **  2 6 . 3  * *  23 .3  
1 3  2 2 . 9  1.2 2 0 . 7  **  2 2 . 6  ** 2 u . 7  
1 3  41 .3  1.9 3 8 . 2  **  4 0 . 9  **  4 4 . 7  





HEAD, FACE, AND NECK MEASUREMENTS 



BEAD,  PACE, A N D  NECK fEAS06EHENTS 
(Uales a n d  F e a a l e s  - Aqes 2.0 t o  3.5  Years) 

Head C i r c u a f e r l n c e  
Head Breadth 
Head Lenqth 
Bizyqoaat ic  Breadth 
F r o n t a l  Breadth 
Louer Face Helqht 
Face Heiqht 
Head Heiqht 
Traqion t o  Back of Head 
Traqion t o  Top of Head 
Ear -Se l l ion  Depth 
B i t r aq ion  Brea l th  
Mouth Breadth 
Nose Lenqth 
Neck Circumferznce 
L a t e r a l  Neck Breadth 

Desc r ip t ive  S t a t i s t i c s  
nean s . d .  n i n  5 th  50th  
49.5 1 . 7  U5.2 46 .5  49.5 
1 3 . 4  C.6 11.9 12 .5  13.4 
17.5 0 .7  15.8 1 6 . 1  17.4 
10 .8  0 . 5  9.8 9 .9  10.7 

8 . 3  0.6 6.8 7.3 8.1 
8 . 1  0 .5  6.9 7 . 3  8.1 

1 4 . 2  C.8 11.8 1 2 6  14 .2  
17.3 1.C 14.8 15.7 17.3 

9.2 1.0 6.2 7.6 9.2 
11.4 0 . 7  9.9 10 .2  11.1 

8.0 C.7 6.3 6.7 8.0 
1C.4 0 .5  9.5 9.5 10.3 

3 . 3  C.4 2 . 6  2.7 3.2 
1 . 9  0 .3  2.2 2.3 2.9 

23.8 1.2 20.0 21.5 23 .9  
7 . 1  C.6 5.7 6 . 1  7.0 

H E A D ,  F A C E ,  A N D  N E C K  FlEASUbENENTS 
(!ales a n d  Females - Ages 3.5 t o  4.5 Years) 

leasuremen t Descriptive S t a t i s t i c s  
N l ean  s . d .  3 i n  5 th  50th  

Head Clrcunference  2 ~ 6  50.2  1.4 46 .2  47 .7  50 .1  
Head Breadth 225 1 . 7  0 .6  12.4 12 .8  13.6 
Head Lenqth 7 5  1 7 . 9  C.C 1 4  16 .8  17 .9  
Bizyqomatlc Breadth 7 1  11 .2  0 . 6  9.5 10 .2  1 1 . 1  
F r o n t a l  Breadth 7 1  13.5 C.6 6.2 6 . 9  8.u 
Lower Face He l jh t  7C 13.5 0 . 5  7.5 7 . 7  8.5 
Face Helqht 7 1  14 .7  0 . 9  12.5 13. 1 14.6 
Head H ~ i q h t  7C 17 .9  C . ?  16.2 1 6 . 5  17.7 
Traqlon t o  Back of Head 71  8 . 9  1 .C 6.5 7.1 8.8 
Traqion t o  Top of W~dd 7C 11.7 0 . 6  10.3 10 .5  11.6 
Ear-Sel l ron Depth 7 1  8.4 0.7 7.0 7. 2  8.3 
Bl t raq lon  Brea l th  7 1  10 .7  0 . 4  9.6 10 .3  13.6 
nouth Breadth 7 1  3.4 C .u  2.5 2 .8  3.4 
Nose Lenqth 7 1  3.2 n.3  2.4 2 . 7  3.1 
Neck C l  rcumf e r  2nce 7 8  2 U .  3 1  21 .3  21 .8  24.2 
L a t e r a l  Neck Breadth 76  7 .5  0 . 5  6.5 6.6 7.5 

H E A D ,  PALE, A N 3  NECK YEASUItEMENTS 
(!ales d a d  F c n ~ l e s  - Ayes 4.5 t o  5.5 Years) 

Kedsurement C e s c r ~ p t r v e  S t a t l s t l c s  
h 'lean s.d. P i n  5th 50th 

Head Clrcumferl1nce 2 6 2  5 5 . 7  1.5 4 6 . 6  48 .2  50.7 
Head Breadth 257  1 1 . 3  G.5 12.5  13 .1  13.7 
Hedd L r n q t h  90  1 8 . 1  '3.8 15 .2  16.6 18.1 
Bizyqomat~c  Braadth 5 4  1 1 . 3  0 .6  9 . 5  1 0 . 4  11.2 
Fron ta l  Breadth 9U 8 . 6  0 . 0  6.6 7 .0  8 .6  
Lower Pace Neiqnt 9 3  8.7 0 . 5  7 .5  7.9 d . 6  
Pace Helqht 0 3  14 .7  1.C 12.6 13 .1  14.5 
Hedd Hclqht 3 17.9  0 . 8  1 16 .6  1 7 . 8  
Traqlon t o  Back of Head 43 9.0 0.9 7.0 7.6 8 . 9  
Traqion t o  Top o t  H e a d  43  11.6 0 .8  9.6 10. 4  11 .5  
E a r - 3 e l l ~ o n  Depth 9 3  3 . 6  0.7  6.3 7. 5 8 . 6  
Bl t raq lon  Breadth 34 1 0 . 9  '.5 10.0 10 .1  1 G - 8  
Routh Breadth 9 4  3 .6  0.4 2.6 3.0 3 .5  
Nose Lenqth 9 4  3.4 0.3 2.5 2.7 3.3 
Neck C l r c u a f e r ~ n c ~ 3  9 3  25.0 1.4 29.3 22 .8  24 .8  
L a t e r a l  Neck Breddt h 9 1  7 . 7  0.6 6.2 6.6 7 .7  

f ax  
53.9 
15.0 
19.0 
12.0 

9.6 
9.2 

16.1 
19.7 
11 .4  
13.0 

9.5 
11.4 

4 .0  
3.7 

25.9 
8 .3  

flax 
5 5 . 2  
15 .6  
19 .9  
13.3 
10 .5  

9 .8  
17. 5 
LO. 2 
11 .4  
13.6 
1 0 . 3  
12 .9  

4.5 
3.9 

28.9 
9.4 



H E A D ,  PACE, A N D  NSCK nEASUFElENTS 
(Hales and Pendles - Aqes 5.5 t o  6.5 Years) 

Heasurement Desc r ip t ive  S t a t i s t i c s  
h Mean s .d .  U i n  5th 50th 

Head Circumference 219 51.1 1.6 47.1 48.5 51.0 
Head Breadth 219 13.9 0.5 12.7 13.1 13.9 
Head Lenqth 80 18.2 0.7 16.6 16.7 18.1 
Bizyqomatic Brsadth b i  11.6 0.6 10.3 10.4 11.5 
Fron ta l  Breadth 62 8.8 0.7 6.9 7.5 8.8 
Lover Pace Heillbt 6 2  8.9 0.5 7.7 8.0 8.9 
Pace Heiqht 61 15.1 0.9 13.0 13.3 15.1 
Head Heiqht 62 18.4 1.0 15.9 16. 5 18.4 
Traqion t o  Back of Head 62 9.0 0.9 6.3 7.3 9.0 
Traqion t o  Top of  Head 02 11.6 0.8 9.9 10.2 11.6 
Ear-Sel l ion  Depth 62 8.8 0.7 7.4 7.6 8.6 
Bi t raq ion  Breadth 61 1 1 . 1  0.5 10.2 10.3 11.1 
Mouth Breadth t 2  3.7 0.4 2.8 3.0 3.6 
Nose Lenqth 61 3.5 0.4 2.7 2.8 3.4 
Neck Circunfcr2nce  80 25.7 1.4 23.0 23.4 25.6 
L a t e r a l  Neck Breadth 79 7.9 0.7 6.5 6.6 7 . 8  

H E A D ,  F A C E ,  AN3 N Z C K  YEASUREMEITS 
(Males and Females - Aqos 6 . 5  t o  7.5 Years) 

Measurement 

Hedd C i r c u ~ f e r o n c e  
Head Breddth 
Head Lenqth 
Bizvqomatic Brradth 
F ron ta l  Breadtn 
Lover Face Hellh! 
Pace Heiqht 
Head Heiqht 
Traqion t o  Back of Hedd 
Traqion t o  Top of Hsdd 
Ear-Sel l ion  Depth 
B i t r aq ion  Brea i th  
Mouth Breadth 
Nose Lenyth 
Neck Circucferanca  
L a t e r a l  Neck Breadth 

Cesc r ip t ive  S t a t i s t i c s  
!lean s.d. N i n  5 th  50th 95th 
51.5 1.6 47.5 48.7 51.3 53.9 
14.1 0.5 12.7 13.3 1 15.0 
18.2 C . 7  16.2 17.0 18.1 19.3 
11.3 C.b 13.0 10.9 11.9 12.8 
9.1 0.7 7.2 7.8 9.1 10.2 
3.2 C.6 8.1 8.3 9.1 10.2 
15.6 0.9 13.7 1 4 0  15.5 17.0 
18.7 1.0 15.9 17.1 18.7 19.9 

9.3 0.9 7.1 7 .6  9.3 10.5 
11.9 C.8 10.3 10.5 11.8 12.9 
8.8 0.8 0.9 7.4 8.9 10.1 
11.5 C.6 10.3 10.4 11.4 12.4 

3.9 C.U 3.0 3. 1 3.8 4.4 
3.7 Q.4 3.2 3.2 3.5 4.4 

~6.1 1.5 22.7 23.8 2 6 . 0  27.9 
7.9 0.7 6.5 6.7 8.0 9.2 

HEAD, P A C T ,  AN3 NECK N E A S U h E Y E N T S  
(Hales and Pemlles - Aqns 7 .5  t o  8 . 5  Years) 

Measurement Desc r ip t ive  S t a t r s t i c s  
Mean s a d .  ?!in 5th 50th 

Head Circumfart>ncc? 1 R P  5 2 . 2  1.6 47.8 49.5 52.1 
Head Breddth 19C 14.2 0.5 13.1 13.4 14.1 
Head Lenqth 67 18.6 0.5 17.7 17.8 18.4 
Bizyqonatic i3raddth t,C 11.9 0.5 10.9 11.0 11.8 
Fron ta l  Breadth b ~ .  7 . 0  0 . 6  7.3 7.5 9.0 
Lover Face Heiqht b G  3 0.5 9.U 8.4 9.3 
Pace Heiqht tL, 15.6 0.9 13.5 13.6 15.7 
Head Heiqht t C  1 . 8  1.0 16.2 17.2 18.3 
Traqion t o  Ddck of Head 5 9  3.3 C . 0  7.1 7.7 3.2 
Trdqion t o  Top of Head 5'; 11.7 0.9 9.2 10.2 11.7 
Ear -Se l l ion  D e p t h  C C  9 . 9  C.7 7.2 7.7 8.8 
Bi t raq ion  Breatlth t t  11.5 C . 5  10.5 1 . 7  11.4 
Houth Breadth 6 6  3.9 0.4 2.8 3.3 3.9 
Nose Lenqth 60 3.7 0.3 2 .8  3.0 3.7 
Neck Circuaference  6 8  27.1 1.8 23.2 2G.3 26.8 
L a t e r a l  Neck Breadth t8 8.3 C.6 7.0 7.1 8.1 



H E A D ,  PACE, A N D  HECK MEASUkENSNTS 
(Hales and P e r a l e s  - Aqes 8.5 t o  9 .5  Years) 

Head Circuurferenca 
Head Breadth 
Head Lenqth 
Bizyqoaa t i c  Breadth 
F r o n t a l  Breadth 
Lover Pace Helqht 
Face Heiqht 
Head Heiqht 
Traqion t o  Back o t  Nedd 
Traqion t o  Top ~f Hedd 
Ear -Se l l ion  Depth 
B i t r a q i o n  Breadth 
Mouth Breadth 
Nose Lenqth 
Neck Circumference 
L a t e r a l  Neck Brearit h 

Desc r ip t ive  S t a t i s t i c s  
N Mean s.d.  N i n  5th 50th 

250 5 2 . 3  1.6 48 .0  49.4 52.4 
2 4 8  1 0 . 2  0 .5  13.0 1 3 . 2  l U . 2  
9C 18.6  C.7 16.0 17 .L  18 .6  
7?  12 .1  0.5 10.8 1 1 . 1  12 .0  
79  3.3 0.7 7.6 7.9 9.3 
7 9  9.7 0.6 8.1 8.7 9.6 
7 9  15 .9  1 .1  1 3 4  14.0 15 .8  
79 1 9  0.9 16.9 17.5 19.0 
7 9  9.2 0 .9  6 .7  7.9 9.2 
7 6  11 .9  0.8 10.1 10.6 11.7 
7 6  9.0 0 .6  7.3 7.8 8.9 
7 9  11 .6  0.5 10.3 10.7 11.5 
7 9  4.0 0.4 3.3 3.4 3.9 
79  4.0 0 .3  3.4 3.4 3.9 
3 1  27 .7  1.7 23.7 25.4 27 .5  
9 1  8.3 0 . 7  6 .7  7 .2  8.3 

H E A D ,  PACE,  A N D  N Z C K  YEASURENENTS 
(Hales and Fernlie.; - Aq2s 9 . 5  t o  10 .5  Years) 

Head Circumference 
Head Breadth 
Head Lonqth 
Blzyqoma t r c  Breadth 
F ron ta l  Breadth 
Lower Face Heryht 
Pace Heiqht 
Head Heiqht 
Traqlon t o  Back of liead 
Traqion t o  Top of Head 
Ear -Se l l ion  D e p t h  
Bi tcaqion B r ~ a l t h  
nouth Breadth 
Nose Lenqth 
Heck C l r c u r f e r r n c e  
L a t e r a l  Neck Brosdt h 

Cescr i  p t i v e  S t a t i s t i c s  
lean s . d .  n i n  5 t h  50th 
52.8  1.6 U8.8 9 52.8 
1 0  0.5 12.7 13.5 14.3 
18 .6  0 . 6  17.4 17.6 18.5 
12 .2  0.5 11 .1  1 1 . 3  12.1 

9 . 3  C.7 7.2 7.7 9.3 
9 .8  0 .5  8.7 9 .0  9.7 

1 6 . 2  6.8 1 15.1 1 6 . 1  
1 9 . 5  0.9 17.0 18.0 19.5 

Q.3  0 .8  7 .7  7.9 9.3 
12. 1 0 .8  10.1 10.7 12.0 

9 .3  0 . 8  7.3 7 .8  9 . 3  
11 .8  r . 5  10.8 10 .9  11 .7  

4.0 G.4 3 .1  3.3 3.9 
4 . 1  0.3 3.3 3.6 4.0 

27 .9  1.9 23.8 24 .7  27 .8  
8 .4  6 . 7  7.0 7.3 8.4 

H E A D ,  FACE, A N D  N Z C K  XEASUREHENTS 
( h a l e s  and Frmalps - Aqcs 1C.5 t o  11 .5  Years) 

Measurement Descriptive Statistics 
N Yean s.d. n i n  5th 5 0 t h  

Head Clrcurnf~rtance 28C 53.2 1.7 48.6 50 .3  53.0 
Head Breadth 2 7 7  1 4 . 5  0.5 13.2 13.7 14.U 
Head Lrnqth 8 18.6 0 .6  17.2 17.5 18.6 
BiZyqomdt~c Breadth ? 8  12 .4  0 .6  10.9 11 .3  12 .4  
Fron ta l  Breadth 5 9  9.4 0.8  7.5 7.9 9.3 
Laver Face Her jh t  4 9  10 .1  0.6 8.5 9.0 10 .0  
Face Helqht 9 9  16.5 0 .9  14.1 14 .9  16 .5  
Head Halqht Y H  19 .  9 1.0 18.0 1 8  19 .8  
Traqlon t o  BacK o t  I l r a d  5 7  . 1 P . 9  6.9 7 .8  9.3 
Traqlon t o  Top sf H e l d  9 7  12.  2 !?. 9 9.3 1 0 . 7  12.2 
E a r - S e l l ~ o n  Depth 4 H  9 .5  0.9 7.3 8.0 9.6 
Bi t raq lon  Breadth 4 5  1 2 . 0  C . 6  1 . 8  11.0 11.9 
Mouth Breadth 9 9  U . 1  0 . 5  3.3 3.u 4 .1  
Nose Lenqth 9 9  11.2 0 . 4  3.4 3 .6  4.2 
Neck Clrcumf eronce 6 3  28.3  1 .8  25.1 2 5 . 9  28.0 
L a t e r a l  Neck Breadth P 5  8.7 0 . 8  7.1 7.3 8.6 

nax 
58.2 
15.8 
20 .1  
13.4 
11.3 
11.5 
19.0 

flax 
57.2 
1 5 . 8  
20.0 
13.8 
11.1 
11.2 
18 .0  
2 1 . 9  
12.6 
14.3 
1 1 . 6  
13 .3  

5.2 
5 .1  

33.0 
9.8 

nax 
59 .2  
16.6 
2 0 . a  
14 .4  
11 .6  
11.U 
18 .6  
22 .9  
12 .4  
15.2 
11 .3  
13 .6  

5.6 
5 .3  

3 6 . 1  
11.5 



H E A D ,  P A C E ,  A N D  NECK MEASUREYENTS 
(Bales and Females - Aqes 1 1 , s  t o  1 2 . 5  Years) 

l leasureaent 

Head Circudfer+:r~ce 
Head Breadth 
Head Length 
Bizyqoaat ic  Breadth 
F ron ta l  Breadth 
Lover Pace Heiqht 
Face Heiqht 
Head Heiqht 
Traqion t o  Back o t  Head 
Traqion t o  T O P  of Head 
Ear-Sel l ion  D e p t h  
B i t r aq ion  Breadth 
Mouth Breadth 
Nose Lenqth 
Neck Circumtersnc? 
L a t e r a l  Neck Brea,lt. h 

Desc r ip t ive  St a t i s t i c s  
Yean s.d.  n i n  5th 50th 
5 3 . 5  1 . 7  48 .5  5 0 . 7  53 .3  
1  0 . 5  1 3 . 3  13 .7  1 4 . 5  
1 8  0 . 7  16 .8  17 .4  18 .8  
1 2 . 6  0 . 6  11 .2  11 .7  12 .4  

9 , s  0 . 7  9 . 1  8 . 3  9 . 5  
10 .2  0 . 6  9.0 9 .3  10 .1  
1 6 . 7  0 . 9  1 4 . 9  1 5 . 3  16.6 
20 .0  1 .0  17 .8  18 .4  19.9 

9 .2  1 . 0  7 .1  7.5 9 .1  
1 2 . 1  0 .9  9.0 1 0 . 3  12 .2  

9.4 0 . 7  7.6 8 .0  9 . 3  
1 2 . 1  0 . 5  10.6 11 .1  1 2 . 1  
4.2 0.4 2 .9  3 .6  4 . 1  
4 . 3  ?.Q 3.4 3 . 7  4 . 3  

29 .4  1 . 7  25 .9  26 .9  29 .2  
3.8 0 . 8  7 .1  7.U 8 .7  

H E A D ,  PACE, AN3 NECK f l E A S O F E Y E N T S  
(Males and Peaales  - Aqes 1 2 . 5  t o  13 .5  Years) 

f leasure lent  
N 

Head C ~ r c u a f e r e n c e  311 
Head Breadth 3C 8 
Head Lenqth 1C 7 
B~zvqornatlc Breadtn 1( 7 
F ron ta l  Breadth 1C 7  
Lower Face Hei ja t  1C7 
Pace Helqht 1C7 
Head Helqht 1C 7  
Traszon t o  Back of l ied3 l f 7  
Traqlon t o  Top of  Head 117 
Ear-Scl l ion  Depth 1C 7  
B ~ t r a q l o n  Brea i th 1 r 7  
Mouth Breadth 1( 7  
Nose Lenqth 1CO 
Neck Clrcuaference  1C R 
L a t e r a l  Neck B c c d d t  h 1C 4  

Cesc r ip t ive  S t a t l s t l c s  
nean s.d.  Min 5th 5 0 t h  
5 4 . 0  1 . 7  1  5 1 , l  53 .9  
1 4 , 7  0 . 5  1 3 4  1 3 . 8  14 .7  
l d . 9  0 . 7  15 .7  1 7 . 7  18 .8  
1 2 . 7  0 . 6  11 .4  1 1 . 8  12 .7  

9 . 7  0 . 6  8 . 1  8 . 5  9 .6  
1 C , 5  0 .6  9 . 1  9 . 5  10 .4  
1 7 . 0  0 . 9  14 .8  1 5 . 3  1 6 . 9  
2 0 . 3  1 . 0  17 .5  1 8 . 3  20 .2  

9 .3  0 .8  6 . 1  7 . 7  9.4 
1 2 . 1  0 . 7  10 .4  10 .9  12 .2  

9 .6  0 . 7  9 .0  8 .2  9 .6  
1 2 . 3  0 . 5  1 0 . 9  11 .5  1 2 . 3  

'4.2 0 . 4  3.2 3 .5  4 .1  
4 , 4  0 . 3  3.5 3.9 4.4 

3" .9  1 . 7  26 .6  2 7 . 7  23 .7  
9 . 1  C.8 7.4 7 . 7  9 . 1  

H E A D ,  F A C E ,  AN3 N?CY Y F A 3 U k E Y E N T S  
(Males and Femdlc.5 - Aqos 13 .5  t o  1U.5 Years) 

fleasuremen t Cesc r lp t ive  S t a t r s t i c s  
N Yean s.d. n i n  5th 5 0 t h  

Head Clrcumfpr ~ n c a  271 54 .5  1 . 8  50 .2  5 1 . 7  5 4 . 3  
Head Breadth 27c  1 4 . 8  0 . 5  13.2 1 3 . 9  1 4 . 8  
Head Lenqth 8 3  1 9 . 1  C.7 1 7 . 7  18 .0  19 .1  
Bizyq3matic Breadth 4 8  1 3 . 0  0 . 6  11 .5  1 1 . 8  13 .0  
F ron ta l  a read th  9ti 9 . 8  C.6 8 . 5  8 .7  9 .7  
Lower Pace Her 4 ht '18 1 l . d  C.6 9.5 9 .8  1 C . 8  
Face tielyht '96 1 7 . 3  1  15 .2  1 5 . 5  1 7 . 2  
Head Helqht 99  2 ? , 6  1.C 1 7 . 6  19 .1  20 .4  
Traqlon to  Bick of H n a i  9P  9 .2  3 . 9  6.1 7.4 9 . 2  
Traqion t o  Top o t  Head 9° 1 2  0 . 7  1 0 . 2  1 1 . 1  12 .2  
Ear-Sel l ion  Depth 9 9  9 , 8  9 . 8  7 .2  8 . 5  9 . 8  
Bl t raqlon Breadth 9 9  1 2 5  0.6 1 1 . 3  1 1 . 6  1 2 . 5  
Mouth breadth 9 9  4 , 4  0 . 5  3.4 3 .6  4 . 3  
Nose Lenqth 4P 4 0 . 4  3 .8  3 .9  4 . 6  
Neck L l r c u a f a r + n c ~  9 6  3 1 , 3  2.1 26 .5  28 .1  3 1 . 2  
L a t e r a l  Neck Breadth n8 Y,4 0 . 9  7 .5  7 . 8  9 . 3  

nax 
5 9 . 1  
16 .0  
1 9 . 9  
1 4 . 0  
1 1 . 2  
1 1 . 5  
18 .8  
22.6 
1 2 . 7  
1 3 . 7  
1 1 . 2  
1 3 . 3  

5.5 
5.3 

3 3 . 5  
1 1 . 2  

Nax 
60 .0  
1 6 . 3  
2 0 . 7  
1 4 . 2  
1 1 . 2  
12 .1  
1 8 . 9  
2 2 . 7  
1 0 , 8  
14 .0  
1 1 . 3  
14 .2  

5 . 3  
5 .2  

3e .  8  
1 1 . 0  

l a x  
611.7 
16 .6  
2 9 . 7  
1 4 . 3  
1 1 . 0  



H E A D ,  P A C E ,  A N D  NECK HEASUhEMENTS 
(Hales and Females - Aqes 14.5 t o  15.5 Years) 

Heasurerent  

Head Circumference 
Head Breadth 
Head Lenqth 
Bizvqcmatic Breadth 
F r o n t a l  Breadth 
Lover Face Heiqht 
Pace Heiqht 
Head Hciqht 
Traqion t o  Back of Head 
Traqion t o  Top of ilead 
Ear - S e l l i o n  D e p t h  
B i t r aq ion  Breadth 
Houth Breadth 
Nose Lenqth 
Neck Circumfer?ncs 
Lat e r a 1  Neck Breadth 

Desc r ip t ive  S t a t i s t i c s  
l e a n  s.d.  H i n  5 t h  50th 
54.9  1 .8  50.5 5 2 . 1  54.8 
14.9 0 .6  13 .1  13 .9  14.8 
19.2 0 .7  17.7 18 .0  19.2 
13 .1  0 .5  11.6 12 .3  13.0 
13.0 0.6 8.4 8.9 10.0 
10 .9  0 . 7  9 .5  9 .8  10.9 
17 .3  1 .1  14.1 15 .3  17.2 
20.8 1 . 2  18 .2  1 9 . 1  20 .7  

9 . 3  0 .9  7 .5  8.0 7.3 
12 .5  0 .8  9.9 11 .1  12.3 

9 . 9  0 . 8  7.5 8 .5  9.8 
12 .6  0 .5  11 .2  11 .7  12.5 

4.5 0 .4  3.2 3.8 4.5 
4 .8  0 .4  3.9 3 .9  4.7 

31 .8  2.C 28.2 28.5 31 .7  
9.4 0.8 7.7 8 .1  9.2 

H E A D ,  ?ACE, A N D  NECK Y F A S U R E i l E N T S  
(Males and Feuales  - Aqes 15.5 t o  16.5  Years) 

5easurement. 
N 

Head Circumtnrence 190 
Head Breadth 1 9 4  
Head Lenqth 7 8 
Bizyqonat ic  Urr3dth 5 6 
F ron ta l  Breadth 5 b 
Lover Pace He l jh t  5 6 
Face Helqht 5 6 
Head Helqht 5 b 
Traqion t o  Bdck of l i e ~ d  5 6  
Traqlon t o  TOP of l iedd 56  
Eat -Se l l ion  D e p t h  5 6 
B i t r aq lon  3 r a a l  t h  F. 6 
mouth Breadth 5 ti 
Nose Lenqth 5 6 
Neck Circumter-:ice 7 9 
L a t e r a l  Neck Hreadth 7 7 

Descr rp t ive  S t a t i s t i c s  
Rean s.d.  K i n  5 t h  5 0 t h  
55.4 2 .1  50.7 52.3 55.4 
15.1 0.6 13.5 14.0 15.0 
13.2 0 .8  17.3 18 .1  19.3 
1 3  0.6 12 .2  12 .4  13.3 
10 .2  0 .6  9.1 9 .1  1 0 . 1  
1 1 . 1  0 .6  9.6 9 . 9  11 .2  
17.7 0 .9  15.8 1 6 .  17 .8  
21 .3  1.2 18.9 19 .4  21 .2  

9 . 3  0 . 9  7.8 7.9 9.0 
12 .5  l . C  9.5 11 .0  12.5 
10.3 C.9 8.3 8. 5 9.8 
1 2 . 8  0 .5  11 .4  11 .9  12 .7  

4 . 5  C.5 3.5 3 .8  4.5 
4.8 0 .5  3.7 4 .1  4.7 

3 2 . 9  3.C 27.7 28 .6  32 .5  
9 .7  1.2 7.4 7.9 9 .3  

H Z A D ,  P A C E ,  A N D  N E C K  MEASlJHENSNT5 
( n a l e s  and F ~ m d l i i s  - AqsJs 16 .5  t o  17.5 Years) 

Yeasuremen+ 
N 

fie-id C ~ r c u m t ~ c + ~ n c t ~  226 
Hedd Breadth 2 2 1  
Head Lanqth 6 7 
8lzvqomatic d r  2 a d t h  H C 
Fron ta l  Breadth H C 
Lower Face H e l ~ h t  8 C 
Pace Helqht 8 C 
Head H p i q h t  b 3 
Traqlon t o  Bdck of llead @ C  
Tr3qlon t o  Top of Heal 80 
Ea r -Se l l ion  Depth 7 9 
B i t r a q l o n  B r e s l t h  e 0 
Fouth Breadth 8 i 
Nose Lenqth 80 
Neck Circumferance 6 7 
L a t e r a l  Neck n r e a l t h  6 7 

C e s c r l p t i v e  S t a t i s t i c s  
Yt>an s . d .  n i n  5 th  50th 
55.6 1.9  50 .6  5 2 . 2  55.6 
15.  1 0.6 13.6 1 4 . 2  15 .0  
19 .2  0 . 8  16.9 17.7 19.1 
13.4 0 .6  11.7 1 2 4  13.3 
1 0 . 6  8 .9  9 . 2  10.2 
11.0 0 . 7  9.2 1 0 . 0  1 1 . 0  
17 .6  1.0 15.5 1 5 . 8  17.5 
21.2 1 .1  19.0 19 .2  21 .0  

9 .7  0 . 9  8 .1  8 .3  9.4 
12 .6  0 .9  10.2 1 1 . 3  12.4 

9 . 9  0 .9  8.3 8.4 9.8 
12 .8  0 .5  11 .7  11 .8  12.7 

4.6 0 .4  3.7 3.8 4.5 
4.7 0.4 3.2 4 . 0  4.6 

3 3 . 2  2 .8  28.4 29.6 32.4 
9 . 9  1 . 1  7.9 8.2 9.7 

Kax 
60.7 
16 .2  
20.6 
14 .5  
11.5 
12.8 
19 .9  
24.0 
11 .8  
15.0 
11.9 
1 3 . 9  

5 .3  
5 .7  

36.3 
1 1 . 4  



H E A D ,  P A C E ,  AN3 N E C K  Y E A S U h E d S N T S  
(f lales and Femnles - Ayes 1 7 . 5  t o  19.0 Years) 

Neasurement Cesc r ip t ive  S t a t i s t i c s  
N l ean  s.d. U i n  5 t h  5 0 t h  

Head Circumfecencd 1 5 4  5 6 . 0  2 . 1  51 .2  5 2 . 7  5 5 . 8  
Head Breldth  1 5 5  1 5 . 2  0 .6  13.6 1 2  1 5 . 1  
Head Lenqth 6 2  1 9 . 5  l . C  1 4  1 7 . 6  19 .4  
Bizyqomatic Bwadth 4 6  1 3 . 6  0 .6  12.3 1 2 . 4  13.6 
Fron ta l  Breadth 4 7  1 0 . 4  0 . 7  8.5 9 . 3  1 0 . 3  
Louer Pace H e i ~ h t  4 7  11.4 0.9  9 .7  9.9 11 .3  
Face Heiqht 4 7  17.8 1.2 1 5 . 3  1 5 . 6  17 .8  
Hedd Hciqht 4 5  21 .4  1 1 8 . 6  19.0 21 .3  
Traqion t o  Back sf H e d d  4 6  9.6 0 . 8  8 .2  8.3 9.5 
Traqion t o  Top of Head 4 7  1 2 . 7  0.9 11.0 1 1 . 2  12 .7  
E a r - S e l l i o n  Depth  4 7  10.2 1.0 8 .2  8.U 10.1 
Bitraqion Breadth 4 7  12.8 0.5  11.9 1 1 . 9  1 2 . 8  
Mouth Breadth 47 4.7 6 . 4  3.9 4.0 4.7 
Nose Lenqth 4 6  5.0 0 . 4  4.1 4 . 2  5.0 
Neck Circumference 6 3  3 4 . 5  3.3 2 8 . 8  2 9 . 7  34 .3  
Late rd l  Neck Breddt h 6 2  1 0 . 2  1 .2  7 .7  8.1 9.9 



H E A D ,  PICE, A N D  NECK I I E A S U R E R E N T S  
( R a l e s  - Ages 2.0 t o  3 . 5  Years)  

H e a s u r e s e n t  

Head C i r c u m f e r z n c e  
Head Bread th  
Head Length 
Bizygomatic  Bread th  
F r o n t a l  Bread th  
Lover Pace Heiybt  
Pace Heiyh t  
Head Heiyh t  
T r a g i o n  t o  Back of Head 
Trag ion  t o  Top of Head 
E a r - S e l l i o n  Depth 
B i t r a g i o n  Brea , l th  
Houth Rread th  
Nose Length 
Neck C i r c u m f e r e n c e  
L a t e r a l  Neck Bread th  

E e s c r i p t i v e  S t a t i s t i c s  
N l e a n  s.d. N i n  5 t h  5 0 t h  

1 1 4  5 r . 2  1 .6  45.8 7 . 7  50.0 
1 1 3  1  0.6 12.0 1 2 . 7  1 3 . 5  
3 2  1 7 . 8  c . 7  16.2 i 6 , u  i 7 . a  
4 4  1 0 . 9  0.5 9.8 9 .9  1 0 . 9  
41, 8 .2  0 . 6  6.8 7 . 0  b . 1  
4 4  8 . 2  0 . 5  7.3 7 . 4  8 . 2  
U4  14.4 0 .6  1 1 . 8  1 2 . 5  1 4 . 3  
4 2  17 .6  1 . 1  1 4 . 9  1 6 . 0  1 7 . 6  
U 4  3.3  1 . 1  6 .9  7 .5  3 . 1  
4 3  11 .5  0.8 1C.3 1 0 . 4  1 1 . 2  
4 2  8 . 2  0 . 7  6.6 6 . 9  e . 2  
4C 1C.5 Q.4 9.5 9 . 6  1 0 . 4  
4 3  3 .3  0 . 4  2.6 2 . b  3 . 2  
4 4  2 . 9  0.3 2 . 2  2.3 2 . 9  
3 ~  2 4 . 2  1.1 1 4  2 1 . 3  2 4 . 3  
3.2 7 . 3  0.6 5.7 5 .9  7 . 2  

9 5 t h  
5 2 . 7  
1 4 . 7  
l d .  9 
1 1 . 7  

9 . 2  
9 . 1  

1 5 . 4  
1 9 . 1  
1 1 . 3  
1 2 . 0  
Y.? 

H E A D ,  FACE,  A N D  NECK Y E A S U F E N E N T S  
( R a l e s  - Ages 1.5 t c  4 . 5  Ycars )  

Hedd C i r c u m t e r e n c c  
Held Bread th  
Head LPnyth 
Blzyqcmat ic  d r e l d t h  
F r o n t a l  Bread th  
Lover r a c e  H e l j h t  
Pace H e l j h t  
Hcdd H e l j h t  
T r l y l o n  t o  Back of ' I f h a i l  

Traylon  t o  Top of H e a l  
E a r - S e l l l o n  Depth 
B i t r a j l o n  Dre3J th  
Youth t l reddth 
Nose Length 
Neck C l r c u a t e r e n c o  
L a t e r d l  Neck Breadth  

H E A D ,  PACE,  A N D  NECK Y E R S U F E Y E N T S  
(Hales  - Ages 9 , 5  t o  5 . 4  Years)  

f leasurcment  c e s c r l p t l v e  S t a t i s t i c s  
N N e d n  s a d .  Urn 5 t h  S r t h  

Head C ~ r c u m t e r + n c e  1 4 2  1  1 . 3  4 .  4 8 . 6  5 3 .  2 
Head Bread th  1  1 4 . 3  0 . 5  1 3 . 0  1 3 . 2  1 3 . 1  
Hedd Lenqth 5 6  1  3 . 7  1 6 . 2  1 6 . r  1 8 . 2  
Blzygcmat ic  d r e d d t h  C C  1 1 . 3  C . 7  9.5 19.4 1 1 . 2  
F r o n t n l  Bread th  5 '  8.3 Q.9 6.6 6 . 8  8.5 
Lower Yace H e l j h t  5 C  * I . d  C . 5  7.9 8.0 3 . 7  
Face Hplght  4Y 1 4 . d  C . 9  1 3 . 0  1 3 . 1  1 4 . 6  
Hcdd Helgtit L 1 3 . 1  C.7 1 6 . 4  1 6 . 6  1 a . l  
Traqlon  t o  Back o t  Y r d d  5C V.0 C.9 7.11 7 . j  9. ;  
Traglon  t o  Top o t  H-dd 5L 1 1 . 7  0 . 8  1C.4 1 0 . 4  1 l . h  
E a r - S c a l l ~ o n  U e ~ t  h !i 4 . H  0 . 6  7 . 5  7.7 H . 7  
B i t r a  j lon  Brea i t 1 1  T C  1 1 . 1  C.6 10 .P  1 0 . 1  11.C 
Routh BL e a d t h  LC 3 . 5  C .4  2 . 6  2.7 3 . 5  
Nose Length C C  3 . 4  C.3 2 .7  2 . a  3 . 4  

Neck C ~ r c u m f e r ~ n c ~  < n  2 6 . 3  1 , 3  L C . 3  3 6  L 5 . j  
L a t e r a l  Neck Bredllt b 57 7 . 9  G . 6  6 . 6  6.9 7 . 8  

'lax 
5 3 . 9  
15.0 
19.0 
1 1 . 9  

3 . 4  
3 . 2  

1 5 . 1  
1 3 . 7  
1 1 . 4  
1 3 . 9  
!.5 

1 1 . 4  
3 . 9  
3.7  

2 5 . 9  
q .  3 



H E A D ,  PACE, A N D  NECK E E A S U 6 E B E N T S  
( H a l e s  - Ages 5.5 t o  6.5 Years)  

neasurement  L e s c r i p t i v e  S t a t i s t i c s  
N near1 s , d ,  Hin 5 t h  50 th  95th Tax 

Head C i r c u m f e r e n c e  1C8 51.6 1.6 47.1 48.7 51.7 53,3 57.2 
Head B r e a d t h  1C0 14.1 0.5 12.8 13.3 1C.O 1 15.9 
Head Length 39 18.4 0.7 16.8 16.8 1e.3 19.2 2G.U 
B i z y g o n a t i c  Braddth 26 11.7 C.6 10.4 0.4 11.7 12.3 12.5 
F r o n t a l  b r e a d t h  26 8.5 0.7 6 . 9  6.9 8.5 9.4 3.7 
Lover Pace H e i j h t  26 9.0 0.5 8.1 8.1 9.C 9.6 9.8 
Pace Heigh t  '5 15.3 0 . 8  1 1 3 .  15.3 16.4 16.6 
Head Height  2 0  18.7 1.0 16.6 16.7 19 .5  23.4 2 1 . 2  
T r a q i c n  t o  Back of Mead 26 8.5 1.1 6 . 3  6.6 8.9 lG.3 11.0 
Tragion  t o  Top o f  Head 26 11.8 0.7 10.6 10.6 1l.d 12,9 13.4 
E a r - S e l l i o n  Depth 26 9.1 C.7 7.9 8.0 9.C 9.9 13,'l 
B r t r a q i o n  Brea , j th  ' 6  11.3 C.5 10.2 10.1 11.2 12.? 12.3 
Mouth Bread th  16 3.7 0 . 4  2.9  2.9 3.7 4.3 4.4 
Nose Length 5 3.5 0.U 2.7 2.7 3.4 4 . 2  4,2 
Neck Clrcuaferencr 39 25.8 1.3 23.3 23.4 25.8 28.5 23.2 
L a t e r a l  Neck Brfdd t  h 39 8.0 n . 7  6.5 6.6 7.9 9.1 3.5 

H E A D ,  FACE, AND NECK Y E A S U k E U E N T S  
(Uales  - Ages 6 . 5  t o  7 . 5  Years)  

Measurement 
N 

Head C i r c u r  t e r e n c e  1 C 4 
Head Dre3dth 1LU 
Head Length 4 1 
Bizyqomatic  Breadth ! C 
F r o n t a l  Bread th  3 C 
Lower Face H e i j h t  3 C 
Pace [ ( e l y h t  2 Ci 
Head Helyht  3 C 
T r a j i o n  t o  Cack o f  Head !I 
T r a j i o n  t o  Top o t  Head SO 
Ear - S o l l i o n  Depth 3 I 
B i t r a y i o n  B r e a l t h  1 C 
Houth Rread th  3 C 
Nose Length 3 C 
Necn C i r c u n t e r ? ~ c e  4 G 
L a t e r a l  N R C K  Br c a d t  h 4 1 

l e s c r i p t l v e  S t a t i s t r c s  
Yedn s,d. Fin  5 t h  5 p t h  
51.5 1.6 48.4 48.9 51.9 
14.2 C . 5  13.0 13.5 14.1 
1.4 C.7 17.0 17.1 18.2 
12.0 2.7 1C.3 10.3 12.1 

a . 3  0.7 7.2 7.4 3.0 
1 . 3  C.5 0.5 8.5 9.2 

1 5  6.9 13.7 14.0 15.4 
1H.9 1.1 15.9 16.6 1H.H 

' 9 ,  1.1 7.1 7.5 ? , b  
12.1 1.0 10.3 10.6 12.1 

9 .C  C.9 6.3 7.1 9.1 
11.6 C.6 10.4 10.0 11.5 

3 . 9  0.4 3.0 3.0 3 . Y  
3.0 0.4 3.3 3.3 3.7 

i h . f  1.4 22.7 4 2 0 . 1  
13.0 C.6 6.5 6.7 11,l 

HEAD, FACE, A N 3  NECK qEASUhFN3X?S 
(Hales  - Ayes 7 . 5  t c  9 . 5  Ycars)  

Head C i r c u m t e r ~ l i ~ c e  
Head Bread th  
Head Length 
Rizygomatic  Urpadth 
F r o n t d l  Bread th  
Lover  Pace Heijht 
Face Height  
Head Height  
Traq ion  t o  Back o i  i l e d d  
' I raqion t o  Top o t  H r , i , l  
E a r - S e l l r o n  D e p t h  
B i t r a q i o n  B c e a i t h  
nouth Bread th  
Nose Length 
Neck C i r c u m £ e r ~ ? n c e  
L a t e r a l  Neck Breadt. h 

C e s c r l p t i v e  S t a t l s t l c s  
Mean s.d. !!in 5 th 5'th j 5 t h  l a x  
52.6 1.5 49.4 4 5d.5 5 5;.9 
I ,  r.5 13.2 13.7 I U . ~  I .  10.2 
1n.H 0 . 6  17.9 17.9 1 .  11.3 lq.3 
11.9 0.6 11.0 11.1 11.7 12.1 11.9 
8.7 p.6 7.3 7.4 8 . 4  9.5 4 . d  
9 . 3  C.5 8.4 8.4 9.2 1 13.3 



H E R D ,  P A C E ,  A N D  t iECK MEASUKEMENTS 
(Hales - ages 8 . 5  t o  9 . 5  Years) 

Heasurement 

Head Clrcumfer 2nce 
Head Breadth 
Head Length 
Y ~ z y g o n a t i c  breadth 
F ron ta l  Brfadt  h 
Lover Pace Height 
Pace Height 
Head Heiyht 
Tragion t o  BdcK of l l rad  
Tragion t o  Top o f  Htad 
Ear -Se l l ion  Depth 
B i t r ag icn  Brea4th 
Mouth Breadth 
Nose Length 
Neck Circumferancz 
L a t e r a l  Neck Breadth 

C e s c r i p t i v e  S t a t i s t i c s  
flean s .d .  n i n  5th 5Cth 
5 2 . 6  1 . 7  UY.0 4 9 . 7  5 2 . 6  
1 4 . 3  0 . 5  1 3 . 2  1 3 . 3  1 4 . 2  
1 7  0 . e  1 6 . 0  1 7 . 4  1 8 . 7  
12.G 0 . 5  1 0 . 8  1 1 . 0  12 .C  

9 . 0  0 . 7  7 . 6  7 . 7  8 . 9  
9 . 8  0 . 6  8 . 7  8 . 7  9 . 7  

1 6 . 0  1 . 1  lU.  1 1 4 . 1  1 5 . 8  
1 9 . 3  C.9 1 7 . 6  1 7 . 7  1 9 . 1  

Y.1 1 . C  6 . 7  7  9 . 1  
1 2 . 1  0 . 8  1C.6 1 0 . 6  1 2 . 0  

9 . 1  C . 7  7 . 5  7 . 8  9 . 2  
1 1 . 6  C.5 1 0 . 3  1 0 . 5  1 1 . 0  

U . 0  0 . 4  3 , 3  3 . 4  4 . 0  
4.C C . 3  3 .5  3 . 5  3,9 

2 7 . 8  1 . 9  2 3 . d  2 4 . 2  2 7 . 6  
8 . 4  C . 7  7 . 3  7 . 3  8 . 4  

H E R D ,  P A C E ,  A N D  NECK !IEASUFEI!EN'TS 
(fiales - Ages 9 . 5  t o  1 0 . 5  Years) 

leasuremant Cesc r ip t lve  S t a t ~ s t l c s  
N Y e d n  s .d .  Y l n  5th 4Tth 9 5 t h  

Heod Clrcumterencn l i 4  5 2 . 9  1 . 4  4 9 . 1  5C.5 52.3 5 c , l  
Head Breddth 1 ~ 3  1 4 . 5  0.Q 1 3 . 5  1 3 . 7  4  1 5 . 1  
Head Length 39 1 6 . 8  C . 5  1 7 . 8  1 7 . 8  l h . 7  19.6 
Blzyqomatlc Ur+ i f i t t ~  4 7  1 2 . 3  0 . 5  1 1 . 3  1 1 . 4  1 2 . 2  1 3 . 1  
F ron ta l  Breadth Ub 3 . 0  0 . 7  7 . 2  7 . 3  3 . 1  9 . 1  
Lower Face Hellht  4 7  1 . 9  C.5 9 . 1  3 . 2  9 . 9  l i . 9  
Face llelght 4 7  1 6 . 2  0 . 8  1 4 . 8  15 .C  1 5 . 1  1 7 . 6  
H e ~ d  Heljht  4 0  1 .  C.9 1 7 . 1  1 8 . 1  1 9 . 4  2 7 . 7  
r r ay lcn  t o  Back of Hedd  4 7  9 .2  0 . 8  7 . 7  7 . 7  9 . 3  1 : , 5  
T r a g ~ o n  t o  T O F  o r  H s d ?  4 7  1 2  0 . 9  1C.6  1 1 2 , l  1 3 . 5  
Ear-Sel l ion  Depth 4 7  9 . 5  0.P 7 . 8  8 . 0  O . 5  1 5 . 7  
Br t raglon B r ~ a l t n  4 7  1 1 . 9  C . 5  1 0 . 8  1 1 , C  1 1 . 4  12 .9  
Mouth Breadth 4 7  4 . 0  C . 4  3 . 3  3 .  1 1 . 9  U . 6  
Nose Len j t h  b 7  4 . 2  6 . 3  3 . 3  3 . 6  4 . 1  4 . 5  
Neck Clrcumfer?nca U C  ~ 4 . 1  1  2 5 . 2  2 5 . 4  2'3.2 3 9 . 9  
L a t e r a l  Neck B r ~ a d t h  39 8 . 7  0 .8  7 . 0  7 . 1  H. h 9 . 7  

H E A D ,  FACF,  AN9 N S i K  Y E A S l l h E f l E N T S  
(Kales - Ages 1 b . 5  t o  1 1 . 5  Years) 

fleasuremrnt f e s c r l p t i v e  S t a t l s t l c s  
N 3ean s . d .  n 5 t h  5 C t n  

Head C l r c u m f ~ r ~ n c e  1 4 1  5 3 . 6  1 . 5  5 0 . 4  5 1 . 1  5 3 . 4  
Nead Breadth 1 Q 1  1 4 . 6  0.q 1 3 . 3  1 3 . 8  1 4 . 5  
Head Length 4 1  1 8 . 7  0 . 6  1 7 . 6  1 7 . 7  1 8 . 7  
Blzygomatic Bre3dth 5~ 1 2 . 5  C.C 1 1 . 2  1 1 . 4  1 2 . 4  
Front a1 BredJt h 5 ~  9.C' 0 . 7  7 . 5  7 . 7  9 . 1  
Lcuer Face H e l j h t  E L  11'. 1  C.h R . 5  d. 7 1 0 . 1  
Face Height 5 2  1 4  C.@ 1 4 . 1  1 4 .  1 6 . 3  
Head Height :1 2 1 . 1  1.r 1H.5 1  1 9 . 3  
Traqran t o B d c k o t  I12nd 5 2  3 . j  C.8 7 . 3  7 .  Y a .  3 
Trdqlon t o  Top of liead 5 2  1 ~ . 5  O . P  1C.7 1 1 . p  1 2 . 4  
Ear-Sel l lon  Drpt h 5.2 3 . 4  0 . 7  8 .3  8 . 5  9. i 
Bi t rag ran  Drc l l th  5 2  1 C.5 1 3 . 3  I .  1 2 . 0  
houth Breadth 5 1  11.0 0.11 3 . 3  3 . 3  Q . 0  
Nose L e n g t h  5 2  4 . 3  0 . 4  3 . 5  3 . 5  4 . 3  
Neck Clrcumfersnc- 4C ~ 3 . 1  1 . 2  2 5 . 9  2 6 . 0  2 9 . 1  
L a t e r a l  Neck Breddt h 4 1  4 . 7  0.0 7 . 5  7 . 7  6 . 8  

Y s x  
5 7 .  i 
l o .  0 

L 2 . d  
1 4 . 4  
1;. d 
1 1 . 4  
1-1 .1  
2 2 . '  
1 l . h  
1 5 . 2  
1 1 . 2  
1 3 ,  3 
5 . i  
5 . 3  

I ? .  3 
4 . 9  



H E A D ,  F A C E ,  AN9 NECK 8EASUFEHZNTS 
( n a l e s  - Ages 1 1 . 5  t o  l i , 5  Years) 

Head Circunferznce  
Head Breadth 
Head Length 
Bizygomatic Ureadth 
F ron ta l  Breadth 
Lower Pace Height 
Face Height 
Head Heiqht 
Trayion t o  Bacn of Head 
Trayion t o  Top 01 Head 
Ear - S e l l i o n  Depth 
B i t r ay ion  Rreadth 
Mouth Breadth 
l o s e  Lenyth 
Neck Circumfer3nce 
L a t e r a l  Neck Brcddt ri 

L e s c r i p t i v e  S t a t i s t i c s  
N fiean s.d,  n i n  5th 5Cth  7 5 t h  

1 5 4  5 3 . 8  1 . 7  4 9 . 7  51 .1  5 3 . 6  5 6 . 6  
1 5 ~  1 4 . 7  0 . 5  1 3 . 3  1  1 4 . 6  1 5 . 5  

5 5  1 9  0 . 7  1 7 . 3  1 7 . 4  1 9 . 0  1 9 . 6  
4 6  1 2 . 6  0 . 5  1 1 . 6  1 1 . 7  1 2 . 5  1 3 . 5  
4 6  9.2 0 . 7  8 . 1  d.2 3.0 1 0 . 4  
lib 1 0 . 2  0 . 5  9 . 2  9 . 3  1 0 . 1  1 9 . 9  
4 6  1 6 . 6  0.9 1 4 . 9  1 5 . 0  1 6 . 5  l H . C  
Q 6  2 0 . 2  0 . 8  1 8 . 8  19.0  1 9 . 9  2 1 . 6  
4 6  9 . 2  1 . 1  7 . 1  7 . 3  3 . 2  1 1 . 1  
4 6  1 2 . 6  0 . 6  1C.9  1 1 . 6  1 2 . 6  1 3 . 3  
4 6  9 . 6  0 . 8  7 . 9  8 . 0  9 . 5  1 0 . 8  
4 5  1 2 . 2  0 . 5  1 1 . 2  1 1 . 3  1 2 4 . 4  1'2.9 
4 6  4 . 1  0 . 3  3 . 4  3.5 4 .C  4 . 6  
4 6  3  C .4  3 . 4  3.6 4 . 3  4 . d  
5 5  29 .5  1 . 6  2 6 . 9  2 7 . 1  2 9 . 4  3 1 . 3  
5 5  8 . 9  0 . 7  7 . 3  7 . 6  8 . 7  1 3 . 1  

H E A D ,  P A C E ,  A N D  hZCK IEASUkElEN'IS 
(Mdles - Ages 1 2 . 5  t o  1 3 . 5  Years) 

Redsurement 
ti 

Head Ci rcu r fe r .+nce  1 5 4  
Head Breadth 1 5 3  
Head Length 5 t( 
Bizygoaat ic  Ursadtn 4  o  
F ron ta l  Breadth 4  o 
Lower Pace Herjht  4 6 
Face Height 4 b 
Head Height 4 6  
Tragion to  Back o f  l i ead  46 
Traqion t o  I 3 p  of Hedd  4 6  
Ea r -Se l l lon  Depth 4  b 
Bi t rag ion  Bred l t b  4  6  
Mouth Breadth 4  b 
Nose Lencjth 4  0 
Neck Clrcurnfer+nco 5 P 
L a t e r a l  Neck Bredilt~l 5 7  

L e s c r i p t i v e  S t a t l s t i c s  
nQan s.d. n l n  5 th  5Cth 
5  1 . 7  u 9 . 9  5 5 4 . 2  
1 4 . 3  0 . 5  1 3 . 4  1 3 . 8  1 4 . 7  
19.G C . @  1 5 . 7  1 7 . 7  1 9 . 6  
1 2 . 7  6 . 6  1  1 1 . 9  1 2 . 5  

3 . 3  0 .6  R . l  8. 1  1 .  j 
1 0 . 5  0 . 6  9 . 4  9 . 5  1 r . 4  
1  C.9 1 4 . 8  1 5 . 2  1 0 . 9  
2 0 . 4  1 .  1  1 9 . 2  1 8 . 3  211.3 

9.1, 0 . 8  7 . 7  7 . 9  9 . 4  
1 2 . 4  L . 7  1G.7 11 .G 1 2 . 4  
1 0 . 0  0 . 7  8 . 0  8 . t  1i.C 
1 2 . 2  0 . 6  1 C a 9  1 1 . 2  1 2 . 2  

4  0 . 4  3 . 3  3 . 4  4 . 1  
4 . 4  0 . 3  3 . 5  3 . 7  4 . 4  

3 C . 3  1 . 8  2 6 . 6  1 7 . 6  3 0 . 0  
9 . 1  0 . 9  7 . 4  7 . 7  9 . 3  

Max 
5 9 . 1  
15.3 
1 9 . 7  
1 4 . 5  
1 5 . 5  
1 1 . 3  
1 H . 0  
2 2 . 6  
1 2 . 7  
1 3 . 5  
1 1 . 2  
1 3 . 0  

4 . 6  
5 . 2  

3 2 .  b 
1 3 . 6  

Tax  
5 8 . 3  
1 0 .  3 
L C .  7 
1 4 . 2  
1 7 . 8  
1 2 . 1  
1 '3 .3  
2 2 . 7  
1'. 7  
1 4 . r  
1 1 . 3  
l U . 2  

5 , j  
? ,  2 

3 4 . 6  
1 1 . ;  

H E A D ,  F A C E ,  INLI HECK n E A S U h E f i E N T 3  
(Males - Ages 1 3 . 5  t o  1 4 . 5  Years) 

nedsuremont Cesc r lp t lve  Statistics 
N flea11 s . d .  n 5th 5Cth 35th Y a x  

Hedd Clrcumfer2nc+ 1 5 5  5 4 . 8  1 . 9  5C.4 5 1 . 9  5 U . 7  5d .C  6 7 . 7  
Head B r e ~ d t b  15U 1 4 . 9  0.5 1 3 . 3  1 . 9  1 4 . 9  1 5 . 7  l + , , b  

Head Length 4  1  9 . 6  1 8 . 1  1 8 . 2  1 . 2  2n .5  2 ' .7  
Blzyqomatlc Ureatlth 5 4  1 2 . 9  0 . 6  1 1 . 5  1 1 7  1 3 . 6  1 3 . 7  1 4 , ;  
l r o n t a l  Breadth 5 4  9 . 6  0 . 6  8 . 5  d . 6  9 . 5  1 1 1 . ;  
tower Face l lelght 5 4  1 1 . 0  0 . 6  9 . 5  9 . 7  1 1 . 0  1 1 . 9  1 2 , ;  
l a c e  He l jh t  5 3  1 7 . 4  1 . 0  1 5 . 2  1 4  1 7 . 4  18. '  1 1 . 5  
Yead Height 5 5  2 0 . 8  1 . 1  1 8 . 8  1 9 . 1  L L . 7  2 2 . 5  2 3 . 0  
Traylon t o  Back ot  tleid 5 5  9 . 1  1 . 0  6 . 1  7 . 1  '1.j 1 0 .  3 1 1 . 3  
Traglon t o  l o p  o t  l iead 5 5  1 2 . 4  0 . 8  1 0 . 7  1 1 . C  1 2  3  1 a . 1  
Ea r -Se l l lon  D r p t  h 55  1  0 . 6  8 . 2  9 . 0  1C. 1 1 5 . V 1 .  1 
Bi t rag lon  Breadth 5 5  1 2 . 5  C.5 1 1 . 7  1 1 . 7  1 2 . 6  1 3 . 2  1 1 . 3  
Uouth Rreadth 5 5  U.3 C . U  3 . 4  3.5 4 . 3  5 . 1  5 . 5  
Nose Length 5 4  4 . 8  0 . 5  3 . 9  4.C 4 . 6  5 . 7  0 . )  

Neck Ci rcumte r?acs  4 9  1 1 . 2  1 . 9  2 6 . 5  2 9 . 1  3 2 . 3  3 5 . 1  3 5 . 5  
L a t e r a l  Neck Breadth 4 7  q . 6  1 . 0  7 . 7  7 . 9  9 . 5  1 1 . 2  1 2 . 3  



H E A D ,  PACE,  A I D  N ? C K  i l P A 3 U F E f l E N T S  
( n a l e s  - Ages 14.5 t o  15.5 Years )  

neasuremen t 

Head C i r c u m f e r a n c e  
Head B r e a d t h  
Head Length  
B i z y g o a a t i c  Bread th  
F r o n t a l  B r e a d t h  
Louer  Pace Helqht  
Face Heigh t  
Head Heigh t  
T r a g l o n  t o  Back of Head 
T r a g l o n  t o  Top of Mead 
E a r - S e l l i o n  Depth 
B l t r a g l o n  B r e a d t h  
nouth  Bread th  
Nose Length  
Neck C i r c u m t e r a n c ~  
L a t e r a l  Neck B r i a \ l t  h 

C e s c r l p t l v e  S t a t l s t i c s  
nean s.d, f l i n  5 t h  5 0 t h  
55.4 1.7 51.7 52.4 55.4 
15.1 0.6 13.3 14.0 15. 1 
19.3 0.6 18.0 18. 1 19.3 
13.3 0.6 11.6 12.3 13.2 
3 . 3  0.7 8.4 8 . 5  9.9 

11.1 0 . 7  9.7 10.0 11.3 
17.5 1.1 15.0 15.4 17.4 
21.3 1.2 18.3 1 9  21.1 
9.3 0.9 7.6 7.7 9.2 

1 ~ . 9  0.8 10.2 11.5 12.8 
10.4 0.7 8.4 9.3 In, 3 
12.e 0.6 1 1  11.6 12.6 
4.5 0.4 3.8 3.8 4.5 
5.0 0.4 3.8 4.2 b . 9  

32.8 1.9 2 3 . 4  29.4 3 2 . ' )  
9 . 8  0.8 8 .1  8. 3 3 . 7  

HEAD, P A C E ,  A N D  N'cn HtASUFERENTS 
( n a l e s  - Ages 15.5 t o  1b.5 Years)  

f l easureaen t  
ti 

Head C i r c u a t e r ? n c e  1 C C  
liead Dread th  9 H 
Head Length 37 
B ~ z y y  cma t i c  Brzad th  3 1 
F r o n t a l  Bread th  3 1 
Lover F a c e  H e r j n t  31  
Face Heiyh t  3 1 
Head H e l j h t  ! 1 
T r a y i o n  t o  Back of Iisdd 31 
Traglon  t o  Top o r  H e d < i  31 
E a r - S e l l i o n  Depth 3 1 
B l t r a g l o n  B r e a l t h  3 1 
Mouth B r e a d t h  3 1 
Nose Lrngth  3 1 
Neck Clrcurnfe r . ? ~ ~ c i .  .j 8 
Lateral  Neck Urrddth  3 7 

C e s c r l p t l v e  S t a t l s t l c s  
Mran s . d .  Yln 5 t h  5 0 t h  
56 .5  1 . 9  51.5 5 2 . 0  56.6  
15.3 0.6 13.8 14.4 15.2 
19.7 0.6 18.1 18.4 19.d 
13.5 0.6 12.3 12.4 13.4 
11.3 G.5 9.4 9 .  13.1 
17.4 C . 5  9.9 10.1 11.4 
18.0 C.8 1 15.5 17 .9  
1 1.1 1 19.8 2 2 . C  

9 . 2  '2.5 7.9 7.9 3 . 3  
12.8 0.8 11.3 1 1 . 1  12.3 
113.4 1.0 8.3 e.4 ~ r .  5 
1 3 .  0.5 11.9 12.0  12.Q 
4.6 0.4 3.7 3.8 4,5 
5 .Q 0.4 4.2 4 4.9 

5 . 2  2.7 27.7 30.7 34.9 
1G.5 l.C 8.7 8. 7 13.6 

f i E A U ,  FACE, AN3 N ? L n  Y t A S 3 b E n E N T S  
(Males - Ayes 16.' ' o  7 7 . V ~ a t s )  

H ~ a s u r e n e n t  
h 

dead C ~ r c u m  t e ruoca  11 4 
Head Dreddth 1 ~ 4  
Head Length 2 D 
Slzyg o m a t l c  k l r z a d t a  3 t 
F r o n t a l  Bceddth 3 
Loucr r a c e  H ~ > L  ] t i t  'tr 
Fdce H ~ l y h t  3 P 
t t r d d  t i ~ i y t i t  .it. 
Trdq10:l t o  U i c k  of l l1>3 l i f  
T l l g l o n  t o  Top 1 1  lit i l l  J R  

F a r - S e l l l o n  D c ~ t  h J 8 
i i i t r d y l c n  O r e d l t t i  e 
M o u t h  Or eatlt  h 3 t j  

NoseA L i ? n y t  h  j 

Neck C l r c u m f e r z n c ~ ~  L U 
L d t e r a l  Neck Hrbd I t  h 2 b 

C e s c r i p t i v e  S t a t l s t i c s  
3ean s . d .  Min 5 t h  5 0 t h  
56.7 1.7 51.2 53.5 5 6 . 7  
15.4 0 . 5  14.3 14.5 17.3 
l o  0.6 18.1 1 j 19.6 
1 7  0.6 11.7 12.1 13.6 
1 2  0 . 7  9 3 . 2  1:. 1 
1 l . U  0 . r  1 C . i  1 11.) 
i .1 .n n . u  10.4 it,. 1 i 7 .  7 
2 1 . y  u . 9  1 1 2 . 1  ; I . <  

3 . 7  c.9 1 . 1  H,L 
1 2  0 . 6  1 1 . 6  1 1 . 0  l ~ . h  

1 C . 7  Q , i c  i d 4  I - , . ,  
I .  0.5 11.8 1 l . c  1 1 .  I 

4 . b  0 . d  3 . 7  j . 7  d , , ,  

5.0 r . u  u .3  4 . u  L .  3 
. I 5 . 8  2 . c  1 2  1 3 h . O  
10.13 0.9 9.1 9 . 2  lQ.7 

9  S t  h 
57.3 
i s .  a 
LO. 1 
14.1 
10.8 
12.3 
19.1, 
23. 7 
10.7 
14.1 
11.3 
13.6 
5.: 
5. h 

35.7 
11.1 



HEAD, PACE, A N D  h E C K  NEASUFL32NTS 
( M a l e s  - A g e s  1 7 . 3  t a  19.C Y e a r s )  

N e d S U f l l d n t  C e s c r l p t l v e  S t a t  l s t l cs  
h f ledn s a d .  f l l n  5 t h  5'7th 

Hedd C ~ r c u a  L r x r c i ~ c e  t H  5 7 . 2  1 . 6  4 3 . 9  5 4 . 5  5 7 . 1  
Head  B r e a d *  h €!d 1 5 . 4  0.G 1 4 . 1  1 4 . 5  1 5 . 4  
H e d d  L e n g t h  3t! 2C.C 0 . 7  8 .  18.6 2 O . L  
U l Z y q c m d t l c  U r ~ d ~ i t l ~  ~7 1 3 . 9  C.5  1 1 . 7  1 2 . 9  1 3 . 8  
P r o l ~ t a l  Irrs i t i t  h 2 7  0 0 . 7  8 . 5  8 .7  1 0 . 6  
L o v e r  Face 'It1 j i l t  2 7  1 1 . 9  0 . 7  1 0 . 8  1O.d 1 1 . 9  
P a c e  H c l j h c  17 18.3 1 . 1  1 5 . 7  16.1 1 d . 2  
Head  I i ~ l g h *  26 1 .  1 . 2  1 9 . 2  1 9 . 6  21.9 
Traqrcn t o  d a c l  cf ~ e i 1  2 7  3.7 0 .8  8 . 2  9 . 2  9 . 5  
T r a q i o n t o T o p o f t I e a i  2 7  1 3 . 1  0 . 8  1 1 . 8  1 1 . 2  1 3 . 1  
Ear - 5 e l l l o n  D e p t h  2 7  10 .7  0 , s  8 . 5  8 . 9  1 C . 7  
B l t r a g l o n  a r e a i t h  ~7 1 3 . 1  0.4 1 2 . 3  1 2 . 3  1 3 . 2  
Mouth  B r e a d t h  ~7 4 . 8  0.4 4 . 0  4. i '  4 .7  
Nose  Leny t h  L b  5.: 0 . 3  4 .6  4 . 6  5 . 1  
Neck C l r c u m f e r a n c e  38 3 6 . 6  1 . 5  3C.3 3 2 . 3  3 6 . 6  
L a t e r a l  Neck BrfdJ t  h 36 1 0 . 9  1 . 1  8 . 9  3. 3 11.9 

I? d x 
6 1 . 3  
10.  :4 
Ll. d 
1 4 .  7 
1 2 . 2  
l l . ~  
2 : . 2  
2 4 . 4  
1 1 . 0  
1 4 . 3  
1 2 . 1  
1 3 . 3  

5 . 7  
51.6 



H E A D ,  P A C E ,  AN3 NECK H E A S U h E i l 3 N T S  
(Pemales - Ayes 2.C t o  3 . 5  Years) 

Measure men t 

Head Circum te rence  
Head Breadth 
fiead Length 
Bizyyomatrc Br?adth 
F ron ta l  Breadth 
Lover Pace B e l j h t  
Pace Height 
Head Height 
Ttaglon t o  Bdck o f  Hsad 
Trayron t o  Top of Hsad 
Ear -Se l l lon  Depth 
B i t r ag lon  B t e b i t t ~  
Houth Breadth 
Nose Length 
Neck C i r c u m f e r o n c ~  
L a t e r a l  Neck Breadth 

C e s c r i p t l v e  S t a t i s t i c s  
fiean s . d .  N l n  5 t h  5 0 t h  
4 8 . 7  1 . 5  4 5 . 2  4  0 8 . 7  
1 3 . 2  9 . 5  1 1 . 9  1 2 . 5  1 3 . 2  
1 7 . 2  C . 6  1 5 . 8  1 5 . 9  1 7 . ~  
l t7 .8  n . 6  9.9 9.9 1 9 . b  

8 . 3  0 .  5 7 . 3  7.5  9. 2  
8 . 0  0 . 4  6 . 9  7 , O  8.0 

1 3 . 9  0 . 8  1 2 . 4  1 2 . 5  1 3 . 9  
17 .C  0 . 8  1 5 . 5  1 5 . 6  1 6 . 8  

9 . 1  1 . 0  6 . 2  7.1 9 . 2  
1 1 . 2  n.6 3 .9  10.0 1 1 . 1  

7 .8  0 . 7  6.3 6 . 5  7 . 7  
1 C . 2  0 . 5  9 . 5  3.5 1 C . i  

3 .  C.4 2 . 7  2 . 7  3 . 2  
2 . 9  C . 3  2 . 3  2 . 3  2 . 8  

2 3 . 4  1 . 1  2 0 . 0  2 0 . 3  2 3 . 4  
7 . 0  0 . 5  6.0 6 . 1  6 . 9  

H E A D ,  PACE, A N 3  NECK YPASUIiEflENTS 
(Pemales - Ayes 3 . 5  t o  4.5 Years) 

Heasurasent  
N 

Head C l r c u a f e r s c c e  1 L  P 
Head Breadth 1 ~  j 
Head Length 4 0 
Brzygomatic areadth  3 4 
F ron ta l  a read th  3  4 
Louer t ace  He1 J h t  3 11 
Face Weigh+ 3 1r 
Head Helght 3 4 
Traqlcn t o  Back of liead 34 
Tr lg lon t o  Tup of  Hcal 3 4  
Ear - 5 e l l ~ o n  Depth 3 4 
B i t r aq lon  Brca I t  h 3 4 
l ou th  Ureadt h 3  4 
Nose Length 3 4  
Neck C l r c u m f e ~ a r ~ c ~  4 1  
L a t e r a l  Heck Breddt h 4 i) 

H E A D ,  PACE, AN3 NFCK d F 4 S U h L N E N r 3  
(Females - Age; 4 . 5  t o  5 . 5  Years) 

fleasuremen t  
ti 

Head Clrcumfer encc 1 2 0  
HedJ Breadth 1 1 8  
Head Length 3 4 
B~zyycmat i c  B r 3 3 d t 1 1  4 4  
F ron ta l  Breddt h 4 4  
Lower Pace He l jh t  lr 3 
Pace llerqht 4 4 
Head Helyht 4 3 
Trayron t o  Bdck o t  ( r i d  Q 3  
Tra j lon  t o  Top 2 t  Hedd 43 
Edr-Sel l ion  D ~ p t h  4 3 
B i t r a y ~ c n  L r r r  l t h  4 4  
Routh Breadth ll 11 
Nose Length 4 4 
Neck Clrcumter3nce 3  5 
L a t e r a l  Neck Breadth 3 4 

Cesc r rp t lve  S t a t l s t l c s  
Yt>an s .d .  Pin 5th 5 0 t 1 1  9 5 t h  ' 5dx  

5 0 . 2  1 . 5  4 6 . 6  4 7 . 5  59.2  5 2 . 5  >,. 3 
1 7  0 . 5  1 2 . 5  1 2 . d  1 3 . 6  1 4 . 5  1 j . 3  
1 7 . 7  0 .8  1 5 . 2  1 5 . 5  1 7 . h  1 3 . 6  1 4 , 7  
1 1 , 3  0 . 6  1C.O 10.1  1 1 . 1  1 2 . 4  1 2 . 0  

8.7 0 .7  7 . 1  7 . 4  8 . 7  9 . 5  3 , s  
11.6 0 . 5  7 . 5  7 . 6  8 . 5  9.6 s ,  q 

1 4 . 6  1 . 1  1 2 . 6  1 2 . 8  1 4 3  1 6 . 1  1 7 . 5  
1 7 . 7  0 . 7  1 6 . 4  1 6 .  5 17 . '  l d . 3  1 7 ,  1  

4 . 1  0 . 9  7 . 7  7 .9  8.9 1 3 . 5  1 1 , U  
1 1 . 5  0 . 7  9 . b  1 0 . 0  l l . U  1 2 . 6  1 3 . 2  
8 . 1  0 . 7  6 . 3  6 . 8  1  3.U 1 . 6  

1 C . 7  6 . 5  1 0 . 0  1 0 . C  11.6 1 1 . 4  1 2 . 1  
3 . 6  17.3 3 . 0  3 . C  5  4 . 1  0 . 2  
3 . 3  C . 4  2 . 5  2 . b  3 . 2  3 3 . 3  

2 4 . 5  1 . 4  2 2 . 0  2 2 . 2  2 4 .  3 2 6 . b  2 7 . 6  
7 . 3  0 . 5  6 . 2  6 . 3  7 . 2  d . 2  9 . U  



H E A D ,  PACE,  A N D  NECK H E A S U h E f i E N T S  
(Females - Ayes 5 . 5  t o  6 . 5  Years) 

Measurement 
N 

Head Ci rcu r  f e rence  1 1 1  
Head Breadth 1 1  1  
Head Lenyth 4  1  
Bizyqomatic Brsddth 3 6  
F r o n t a l  Breadth 3  6  
Louer Face Her jb t  2 6 
Face Height 3 6 
Head H e l g b t  3 6  
Tragion t o  Back ot  liead 36 
Traylor1 t o  Top o t  H%dd 1b 
Ear-Sel l ron D e p t h  3 6 
Bl t rag ron  Brea i th  3  5  
nouth Breadth S t  
Nose Length 3 6 
Neck Clrcumter+nce 4 1  
L a t e r a l  Neck Brtadth  4  C 

C e s c r i p t i v e  S t a t i s t i c s  
Yean s.d. Min 5th 5 0 t h  
5C.5 1 .4  48 .0  4  5 0 . 4  
1  0 . 4  1  1 3 . 0  1 3 . 6  
10.C 0 . 7  16 .6  1 6 . 7  1 8 . 0  
1 1 . 5  0 .5  1 0 . 3  1 0 . 4  11 .4  

9 . 1  0 . 6  7 .5  7 . 8  8 .9  
3 . 9  0 . 5  7 .7  8 .0  9.9 

1  0 . 9  13 .0  1 3 ,  2  1 4 . 7  
15.1  0 . 9  15 .9  1 6 . 1  1 8 . 1  

9.1 C.7 7 . 3  7 . 5  9 . 1  
11 .5  0 . 8  9.9 1 0 . 0  1 1 . 5  

8 . 5  0 .6  7 4  7 . 5  8 . 4  
11.1 C . b  1 0 . 3  1 0 . 3  1 1 . 0  

3 . 6  0 . 4  2.8 2 . 8  3.6 
3 . 5  0 . 4  2.7 2.9 3 . 4  

25 .7  1 . 5  23 .0  2 3 . 2  2 5 . 3  
7 .d  0 . 6  6.6 6 . 6  7 . 7  

H E A D ,  P A C E ,  A N D  NECK !!EASUbEHEN?S 
(Fernales - Ages 6.5 t o  7 . 5  Years) 

Measurement Cesc r rp t ive  S t a t l s t r c s  
N Yean s .d .  I l n  5 t h  5 0 t h  

Head Circumference 1,3 5 1 . 1  1 . 5  4 7 . 5  4 8 . 6  5 1 . 0  
Head Breadth 118 1  C .6  12 .7  1 3 . 2  1 3 . 9  
Head L ~ n j t h  L I  1  0 . 7  1 6 . 2  1 6 . 8  16 ,O  
B r ~ y g o m a t i c  Y r e a d t h  33  1 1 . 9  0 . 5  1 0 . 9  l l . C  1 1 . 7  
F ron ta l  Brfadt  h 33  3 . 3  C.6 8 . 1  8. 2 3 . 2  
Lower Pace Hei jh t  3 9 . 2  0 .6  8.1 8 .2  9 . 1  
Face Height 2 3  1 5 . 6  C.9 1 4  1 4 . 1  1 5 . b  
Head Helqht 2 3  1 8 . 6  0 . 8  1 6 . 9  17 .u  1fi .b 
Trayicn t o  Back c f  ilead 2 3  4 . 2  C.@ 7.4  7 .5  9 .1  
Traglon t o  Top of 1 1 ~ 3 d  3 1 1 . 6  0 . 6  1 0 . 3  13.U 1 1 . 6  
Ea r -Se l l ron  Depth 33  8 . 6  0 . 6  7 . 2  7 . 5  f3.7 
B l t r ay lon  U r ~ d i t h  2 3  1 1 . 4  G.6 1 0 . 3  1 0 . 3  1 1 . 3  
nouth Breadth 3 3 .8  0 . 3  J .  1  3.2 1.9 
Nos9 Length 3 3  3 . 6  3 . 4  3 .2  3 . 2  3 . 5  
Neck Clrcumterznce 44 2 6 . 0  1 . 7  23.0 ~ 3 . 8  2 5 . 3  
L a t e r a l  Neck B r ~ a  i t  n u 5  7 . 8  0 . 8  6 . 6  6 . 6  7 . 6  

H E A D ,  F A C E ,  A N D  NFcK N F h h U h E f l E N T :  
(Females - Ayes 7 . 5  t o  t . 5  Years) 

Measurement 
N 

Head Clrcumfer+>nce 5 3  
Hedd Breadth 9 3 
Head Length 3 i 
Blzygomatic Br?ddth j L 
Fron ta l  Brfadt  h 3  0 
Lover Yace He l jh t  3 C 
Pace H s l j h t  5 0 
Head Height : L 
T r a g r o n  t o  Back ot  Head L C  

Tray1011 t o  Top ot  t i taJ 29 
Ear-Sel l ron Depth 3 fl 
Br t rag lon  Brea l tn  3 C 
noutn Breadth 3 G 
Nose Length 3 C 
Neck Crrcumter >ace  -1 2 
L a t e r a l  Neck Brcdlt  h 3 1 

Cescr ip t ive  S t a t l s t r c s  
Yean s . d .  Vin 5 t h  5 " t h  95th v a x  
5 1 . 8  1 .6  4 7 . 8  49.;  5 1 . 7  5 4 . 1  i r . L  
14.C C.4 13 .1  1 3 . 3  1  1 4 . 7  1 5 . 2  
1 . 4  0 . 4  17 .7  1 7 . 7  1  13." 1 9 . 4  
1 1 . 9  0 .5  1 0 . 9  1 0 . Q  11 .9  1 2 . 5  1 3 . c  

9 . 2  0 . 5  9 .1  8 .1  9 . 3  1 3 . i  1 ) . 3  
9 . 3  C.5 8 . 5  8 .5  9-14 1 3 . 1  1 ' .4 

1 5 . 6  0 . 9  13 .5  1 3 . 5  1 5 . 6  1 5 , 9  1 7 . 3  
1 8 . 6  l .C  16 .2  1 6 . 5  1 8 . 6  1 9 . 5  23 .1  

9 . 3  C.9 7.1 7 .4  9 . 2  10 .b  11. 3 
1 1 . 6  0 . 8  9 .2  9 . 6  1 1 . 5  1 2 . 7  1 3 . 1  

d . 8  0 . 6  7 . 3  7.9 8 . 7  1. 1 11.2 
1 1 . 4  0 . 5  1 0 . 6  10 .6  1 1 . 3  1 2 . 2  1;. 3 

3 . 9  0 . 3  3 . 3  3.3  3 . 3  4 . 3  u . 9  
3 . 8  0 . 3  3 .3  3 . 3  3 . 7  4 . 3  4.c 

27 .0  1 .9  2 3 . 2  2 3 . 7  2b .7  2 9 . 6  3 3 . 0  

8 . 1  0.7 7.0 7 . 0  8 . 0  9.2 3 . d  



H E A D ,  P A C E ,  A N D  NECK nEASUREflENTS 
(Peaa les  - Ages 8 .5  t o  3.5 Years) 

Keasurement 

Head Ci rcus fe renca  
Head Breadth 
Head t e n y t  h 
Bizygomatic Breddth 
F ron ta l  Br eaJ t h 
Lower Pace Hei j h t  
Pace Height 
Head Helght 
Tragion t o  Back o f  liead 
Tragion t o  Top of Mead 
Ear-Sel l ion  D e p t h  
B i t r ag ion  Breadth 
Mouth Breadth 
l o s e  Length 
Neck Circumferance 
L a t e r a l  Neck BceiJc h 

t e s c r i p t i v e  S t a t i s t i c s  
Mean s .d .  f l i n  5th 50th 
52.0 1.6 48.5 49.3  52.0 
1 4 2  C.5 13.0 13.1 14.1 
1 0.6 17.2 17.2 18.4 
12.1 0 , 5  10.9 11.2 12.0 
9.6 0.6 8.1 8. 6 9.6 
9.5 6 . 5  8.1 8.5 9.5 
15.8 1.1 13.4 13.8 15.7 
18.8 0.9 16.9 17.2 18.3 

9.3 1.0 8.0 8,l 9.1 
11.7 0.8 10.1 10.5 11.6 
8.8 0.5 7.3 7 . 9  8,d 
11.6 0 . 5  10.7 10.8 11.5 
4.0 G.4 3.4 3.4 3.9 
4.0 0.3 3.4 3 . b  3.9 
27.5 1.6 23.7 25.5 27.3 

8 .3  0.7 6.7 7.0 8.3 

H E A D ,  P A C E ,  A N 3  NECK YEISUFLflFNTS 
(Females - Ryes 9 . 5  t o  1C.5 Years) 

Measureaen t Cesc r ip t ive  S t a t i s t i c s  
N Eean s .d .  M i n  5th 50th 

Head Circum fer?nce  115 52.7 1.7 48.8 44.4 52.6 
Head Breadth 124 14.2 0.5 12.7 1 14.2 
Head Length 43 1 4  C.6 17.4 17.5 18.2 
Bizygomatic Breadth 45 12.1 C.5 11.1 11.1 12.1 
Fron ta l  Breadth 46 9.7 0.6 8.2 8.6 9 . 5  
Lcwer Face Hei jh t  4 6  7.7 9.6 8.7 8 . 8  9.6 
Face Height 4 6  16.3 C.7 14.6 15.C 16.1 
Held Heiyht 45 19.5 1.C 17.0 17.5 13.5 
Trnyion t o  Back of lledti 9 . 4  (2.8 7.9 8.0 3 . 3  
T r d y i 0 l l t 0 T 0 p 0 f l i t ? , 3 d  U 12.0 C.8 1c.1 16.3 11.9 
Ear -Se l l ion  Depth 46 9 .0  0.7 7.3 7.6 9. 1 
Bi t rag ion  Brea l th  46 11.7 0.4 1C.B 10.9 11.6 
South ~ r e a d t h  46 4.1 0.4 3.1 3.2 3.3 
Nose Length 46 U.1 0.3 3.3 3.5 4 .6  
Neck Circumteranoe 45 27.6 2.2 23.8 24.2 27.0 
L a t e r a l  Heck 8 r c a d C  h 4 5  8 . 2  0.6 7 . 0  7.2 A.2 

H E A D ,  PACE, A N 2  Y E C h  I F R S U P E E S N T S  
(Females - Age3 1 0 . 5  t o  11.5 Years) 

Head C ~ r c u m t c r ~ ? n c e  
Head Breadth 
Head Lrnyth 
Blzyyomatic Ur2adth 
F ron ta l  B r ~ a t l t  h 
Lcwer Face t l ~ l  J t i t  
Pace Height 
Head Hclght 
Traglon to  Bdck of 1 i a 3 d  
Traglon t o  Top o t  Iiedd 
Ear-Sel l lon  Depth 
B l t r ag lon  Bren i t  h 
flouth Brea l t h  
Nose L n n y t h  
Neck C l r c u m t e r ~ n c ~  
L a t e r d l  Neck B r c a d t h  

Yax 
55.5 
15.5 
14.5 
13.u 
11.3 
ll.C 
i7.a 
20. d 
13.1 
lU.7 

O .  b 
12.9 
4.9 
4.3 

33.5 
'3. U 



H E A D ,  P A C E ,  AND NECK YEASUEEHRNTS 
(Females - Age3 1 1 . 5  t o  1 2 . 5  Years) 

Heasurement 
I 

Head Circuaference  1 3  1  
Head Breadth 1  i9 
Head Length 4 0  
Bizyqcma t i c  Breadth 4  8 
Fron ta l  Breadth 4  b 
Lover Pace Hcisjht 4  E 
Pace Height 4 8  
Head Heiyht 4  7  
Trayion t o  Back o f  Head 4 7  
Traqion t o  'Top of Head 4 8  
Ear -Se l l ion  Depth 4  8  
B i t r ay icn  Breatlth 4 7  
Mouth Breadth 8 
Nose Length I; E 
Neck Circuaf erelice 4 2  
L a t e r a l  Neck Bread' n 4  2  

Eesc r lp t ive  S t a t i s t i c s  
flean s.d. n i n  5th 50th 9 5 t h  n d x  

53.1 1 . 6  U e . 5  5 0 . 4  5 3 . 1  5 5 . 6  5 7 . 0  
1 4 . 4  0 . 5  1 3 . 3  13 .6  l u . 4  1 5 .  1 1 i . 9  
18.6 0 . 7  16.8 1 7 . 4  18.5 1 9 , 7  13.9 
1 L . 5  C.6 1 1 . 1  1 1 . 6  1 2 . 3  1  1 3 . 7  

9 . d  0 . 6  8 . 3  8 . 7  9 . 9  1 0 , '  1 1 . 2  
1C.2  0 . 7  9.0 9 . 1  1 0 .  1  1 1 . 2  1 1 . 5  
1 6 . 8  C.9 1 5 . 3  1 5 . 4  1 6  1 8 . 4  1 3 . 3  
1 9 . 8  1 . 1  1 7 . 8  1 7 . 9  1 9 . d  2 1 . 5  2 2 . 3  

9 . 2  0 . 9  7 . 4  7 .6  9 .0  1 9 . 6  1 1 . 4  
1 1 . 7  0 . 9  9.0 1 0 . 1  1 1 . 7  1 3 . 3  1 3 . 7  

9 . 1  C.6 7 . 6  7 . 9  9 . 3  1 0 . 2  1 ~ . 6  
1 1 . 0  0 . 6  1 5 . 6  1 0 . 9  1 1 . 3  1 2 . 9  1 3 . 3  

4 . 3  0.5 2.9 3 . 5  4 . 2  5 . 1  5 . 5  
4 . 4  0 . 4  3 . 7  3 . 7  4.U 5.: i . 3  

2 9 . 3  1 . 8  2 5 . 9  2 6 . 4  2 9 . 7  3 2 . 4  33.5 
8 . 7  0.9 7 . 1  7 . 2  8 . 5  1 0 .  1 l . L  

H E A D ,  P A C E ,  AND N E L ~  Y E A S U ? E O E N T S  
(Females - A l e s  1 2 .  5  t o  1 3 . 5  Years) 

Medsurement Eesc r ip t ive  S t a t r s t i c s  
N YPan s .d .  " i n  5th 5 0 t h  (75th 

Hedd Clrcumfer 1 5 7  5 3 . 7  1 . 8  8 . 1  5 0 . 7  53.0 5 5 .  3 
Head Breadth 1 5 5  1 4 . 5  0 . 5  1 3 . 5  1 3 . 8  1 4 . 0  15.3 
Head Length U q  l d . 7  C.6 1 7 . 4  1 7 . 7  1 8 . 6  1 3 . d  
Blzyyomatlc ~ r d a d t h  6 1  1 1 . 7  0 . 6  1 1 . 5  1 1 . 7  1 2 . 7  1 3 . 9  
F ron ta l  Breadtn t l  9 . 9  9 . 5  9 .0  9 . 1  3 . 7  1 0 . 6  
Lover Pace Hel jh t  E l  13.5 0 . 6  9.1 9 . 5  1 0 . 4  1 1 . 4  
Face Helyht 6 1  1 7 . 0  C .9  1 5 . 1  1 5 . 5  1 6 . 3  1 9 . u  
Head Hnryht t l  2 0 . 2  1 . 0  1 7 . 5  1 8 . 2  2 1  2 1 . 7  
Traqlon t o  Udck o t  N e d d  6 1  9 . 3  C.9 6 . 1  7 . 0  9 . 4  1 3 . 3  
Traglon t o  l o p  o r  Head 0 1  1 2 . 0  0 . 7  1 5 . 4  1 0 . 3  1 1 . 9  1 3 . 7  
Ear-Sel l lon  Dcpth 6 1  9 . 3  0 . 6  9 , l  H. 2  9.4 1 0 . 3  
B l t r d j l o n  D r f t  l t h  t l  1 2 . 4  C .5  1 1 . 5  1 1 . 6  1 2 . 3  1 3 . 3  
nouth tjr eadt  h 6 1  4 . 2  p.4 3 . 2  3 . 5  4 1  4 . g  
Nose Length 0 1  u , 4  0 . 3  3 . 7  3 . 3  4 . 4  '4.7 
Neck Clrcumfer ?r&ce 5 C  2 9 . 7  1 . 6  2 7 . 4  2 7 . 5  2 3 . 4  3 2 . 5  
L a t e r a l  Heck Breadth 4 7  1.0 0 . 6  7 . 7  7.U H.3 13.1. 

H E A D ,  F A C E ,  A N  1 N 3 C h  f l L A S U F E f l Z b l T S  
(Females - Aye7 1 3 . 5  t o  1 4 . 5  Years) 

Measucement 
N 

Head Circumfer+rscc 1 1 6  
flead Breadth 116  
Head Lenyth 4  1  
Bizygoaatic Brnadtt, 4  4 
Fronta l  Breadth 4 4  
Lover Pace He i (~h+  4 4 
Face Height 4 3 
Head Heiqht 4 4 
Tragicn t o  Back o f  Head 4 3  
Tragion t o  Top ot  Head 44  
Ear-Sel l ion  Pep+ h 4 4  
Bi t ragion Urra I t h  L 4 
Youth Breadth 4 4 
Nose Length 4 4 
Neck Circumfer'jr.cc 4  1  
L a t e r a l  Neck Brcddth 4  1  

Cesc r ip t ive  Statistics 
Eean s.d.  K i n  5th 53th 
4  1 . 5  50 .2  5 1 . 5  53 .8  
1 4 . 7  0 . 5  1 3 . 2  1 3 . 9  1 4 . 6  
1  0 . 6  1 7 . 7  1 7 . 8  1 3 . 8  
1  0 . 6  1 1 . 8  1 1 . 9  1 2 . 9  
1u.L C.5 9.0 9  17. :  
1 0 . 7  0 . 5  u . a  9 . 8  1 c . 5  
1 7 . 1  C . 9  1 5 . 6  1 5 . 6  1 7 . ;  
2 2 . 3  0 . 8  1 7 . 6  1 8 . 5  2 9 . 2  

9 . 3  0 . 9  7 . 7  8.0 9 . 2  
1 2 . 1  C .7  1 0 . 2  15 .Y 1 L . C  

9 . 4  C.7 7 . 2  8.  r! 0 .  2 
1 2 . 5  0 . 7  1 1 . 3  1 1 . 3  1 2 . 3  

4 . 4  0 . 5  3.6 3 . 6  4 . 2  
4 . 5  0 . 4  3 . 8  3 . 9  4 . 5  

30.2 1 . 8  2 7 . 3  2 7 . 7  29.3 
9 . 1  0 . 8  7 . 5  7 . 7  3.1 

9 5 t h  
5b.  h 
1 5 .  5 
L O .  
1 4 . 1  
l P . Q  
1 1 . 5  

L1.h 
1 1 .  1 

l J . l  
1 0 . 4  
1 3 . 2  

5 .4  
5 , 1  

3 3 . 3  
1 C . j  



H E A D ,  P A C E ,  A N D  NSCK f l E A S U H E 4 E N T S  
(Famales  - Ages 1 4 . 5  t o  1 5 . 5  Years )  

Heasurement 
N 

Head C ~ r c u n f e r e n c e  13C 
Head Breadth  1 3 0  
Head Lenyth 3 8  
BLzyqcmatlc Bread th  4  5  
F r o n t a l  Bread th  U 5 
Louar  Pace H e r j h t  4 5 
Pace Helght  U 5 
Head H e ~ g h t  4  5 
T r a q l o n  t o  Back of Head 0 4  
l r a q l o n  t o  lop  o t  Head U 5  
E a r - S p l l r o n  a r p t h  4  5 
U l t r a q l o n  B r e a i t h  4  5 
Mouth Bread th  4 5 
Nose Length Ir 5 
Neck C l r c u m t e r ~ n c o  3  9 
L a t e r a l  Neck Brfad t  h 3 9 

f e s c r i p t i v e  S t a t i s t i c s  
l e a n  s .d .  E l n  5 t h  5 0 t h  
c4 .3  1 . 8  5 0 . 5  5 1 . 7  5 4 . 1  
1 . 7  0 .5  1 3 . 1  1 3 . 8  14.6 
1 9 . 1  0.7 1 7 . 7  1 7 . 8  1 9 . 1  
1 3 . 0  0.4 1 1 . 8  1 2 . 2  1 2 . 9  
1 0 . 2  0.5 9.2 9 . 3  1 0 . 0  
1C.7 0.6 9 .5  9 . 6  10.6 
17 .1  1 . 1  1 4 . 1  1 4 . 9  1 6 . 9  
2c .3  0.9 18.2 i a . 8  2 0 . 2  

9.4 0 . 8  7 . 5  8 , i  9. 3 
14 .0  0 .6  9.9 1 0 . 7  1 2 . 1  

9 .4  0 .7  7 .5  8. 1  9. 3  
12.5 3.4 1 1 . 6  1 1 . 7  1 2 . 4  

4 . 5  q.4 3 . 2  3.5 4 . 5  
4 .5  O.U 3.8 3 . 9  4 . 5  

3P.d  1 .4  28.2 2 8 . 2  3 0 . 9  
3.0 0.6 7.7 7 . 8  9 . 0  

H E A D ,  P A C F ,  A N D  NFCK N E A S U F E M E N I S  
(Females - Aqea 1 5 . 5  t o  1 6 . 5  Years )  

!4easurem?nt L e s c r i p t i v e  S t a t i s t i c s  
N Yean s .d .  Nin 5 t h  5 0 t h  

Hedd C i r c u a & e r ~ ? n c ~  9 b  5 4 . 2  1 . 6  5 0 . 7  5 5 4 . 1  
He3d Bread th  Yb 1 4  6 . 5  13.5 1 3 . 8  1U.d  
Head Length 4 1  16 .7  0 . 7  17.3 17 .5  1 8 . 5  
B i z y q o n a t i c  Braad tn  2 5  1 3 . 2  C .5  1 2 . 2  1 2 . 2  1 3 . 1  
F r o n t a l  Brcad th  2 5  1 6 . 2  0 , 7  9 . 1  9 . 1  10 ,C  
Lower Pace N e i ~ h t  2 5  l d . 9  0 . 6  9.6 9.6 1 0 . 3  
Face Heigh t  2 5  17 .5  1.0 1 5 . 8  1 5 . 9  1 7 . 3  
liead H l 2 i g h t .  2 5  2P.6 C.9 18.9 1 9 . 0  2C.U 
, ? r d g i s o  t o  Bdck of i ieai  i 5  9 . 3  C . 9  7 . 9  d 9 . 0  
Trag ion  t o  'rap of  l l e a d  2 5  12.C 1.0 9 . 5  9 . 8  12.C 
E a r - S e l l i o n  C'epth 2 5  9 .5  0 .4  8.3 8 . 4  7 . 4  
d l t r d y i o n  Ureadtn 2 5  1 d . 6  6 . 5  11.4 1 1 . 5  1 2 . 7  
ilouth Bread th  2 5  U.6 0 . 6  3 .5  3.6 4 .4  
Nose Length 2 5  U . 5  0 . 4  3.7 3 .7  4 . 4  
Neck C i r c u m t e r ~ r . c 8 ?  4 1  0 .  1 . 5  2 7 . 7  2 8 . 4  3 9 . 7  
L a t e r a l  Neck Urcadt h (10 8 . 9  0 . 7  7 .4  7 .7  8 . a  

H E A D ,  P A C E ,  A N D  rl- i  6 Y t A '  111 FY 'YTS 
(Females  - Ages 1 b .  t~ 1 7 ,  r Ys?rs )  

Hedsuremen+ C r s c r r p t l v e  S t a t l s t l c s  
N 'lean s a d .  I l n  5 t h  5 r t h  

tledd C r r c u m t r r  >nc+ 1 l t  5 4 . h  1 .6  5 C . 6  5 1 . d  54.r) 
Hedd Breddt  h 1 1 7  1  9 . 5  13 .6  1 4 . 0  14 .7  
Head L a n q t i ~  3 9  18 .9  0 . P  16 .9  1  18 .9  
BlLyqoua t lc  drGddth 4, 1 3 . 1  3 . 5  11 .7  1 2 . 2  1 3 . 1  
F r o n t d l  Brtdi l th  4 1 0 . 3  0 . 5  9 . 1  9 . 4  1 " . 2  
Louer Face Heljht L L  1 L . 7  0.6 9.2 9 . 5  1 d . b  
Pace t ie lyht  ill 17.  J 0 . 9  15.5 1 5 . 5  17.2 
Head Helyh+ U L  2 C . 9  19.0 1 9 . 1  20.5 
T r i q l c n  t o  aack o f  )lead L L  5 . 6  0 . 9  9.2 8.3 9.4 
Tr3glon t o  Top of 1l6aA 4 1 2 . 4  8 1 0 . 2  1 1 . 2  1 2 . 3  
F a r - S e l l ~ o n  L v p t  b 4 1  9 . 3  0 . 6  e.3 8 . 3  9. 3 
B l t r a q r c n  U r e a l t h  4: 1 2 . 6  C . 4  1 1 . 7  1 l . B  1 L . b  
Houth Bread th  42 4.5 0 . 4  3.7 3 . d  4 .5  
Nose Length 4~ 4 .5  3.4 3 . 1  3 . d  U.5 
Neck C ~ r c u m f e r  >:  c e  3 9  1 4  1 .6  2 8 . 4  2 X . 8  31 .  ' 
L a t e r a l  Neck Hr-ddt h 3 9  3 0.7 7.9 d.C 9 . 1  



H E A D ,  P A C E , .  A N L I  NECK V E A S I I F E k E N T S  
(Females - Aye.; 1 7 . 5  t c  1 9 . 6  Years) 

Heasurement 
N 

Head Clrcuo ter+nct> 6 6 
tiead B r e i ~ l t  h C 7  
Head Length L 4  
Drzy~cmat l c  Breidth 1  9 
Fron ta l  dreadth 2 c, 
Lcuer Face H e l j l ~ t  2 C 
Pace Height L CI 
Hedd Height 1 9  
Traqlon t o  Back of H e d d  1 9  
Trdjlon t o T o p c r  i l e d ~ i  L C  
Ear-Sel l lon  Depth L C  
Bi t ra  jron Breadth L 2 
fiouth Bctadth L Si 
Nose Leaj th  L L 
Neck C~rcumte reccz  L 5 
La te rd l  Neck Br+adth  L 4 

Cesc r ip t ive  S t a t l s t r c s  
Mran s.d. Y l n  5th S o t t i  
5 4  1 . 4  5 1 . 2  5 1 . 3  5 4 . 3  
1 4  0 . 6  13.6 1  1 4 . 9  
1  0 . 7  1 7 . 4  17 .4  1 b . d  
13.2 0 . 6  1 2 . 3  ** 13.Q 
1 0 . 2  0.5 9 . 1  * *  11.1 
1 0 . 7  0 .6  9.7 ** 1C.5  
1 7 . 1  1 . 0  1 5 . 3  ** 1 7 . 1  
20 .3  0 .9  18.6 * *  2 C . l  

9.4 0 . 7  a .5  * *  3 . 3  
1 2 . 2  0.6 1 1 . 2  ** 1 2 . 2  

3 . 4  C . 6  8 . 2  * *  9 . 4  
1 2 . 5  0 . 5  1 1 . 9  ** 1 2 . 4  

4 .6  0 .4  3.9 * *  4 . 0  
4 . 7  0 . 3  4.1 * *  4 .6  

1 . 4  1 .7  28.8 2 8 . 9  3 1 . 2  
9 . 2  C . 7  7 . 7  7.7 3 . 2  





SHOULDER, ARM, AND HAND MEASUREMENTS 



SHOULDER, UPPE!t LI!lB, A N D  H A N D  MSASUREbElTS 
(nales  and Femdles - Aqes 2.0 t o  3.5 Years) 

neasurefient 

Clavicale-Acromion Len 
Shoulder Breadth 
Biacromial Breadth 
Shoulder-Elboo ienq t h  
Acromion-Radiale Lehqth 
Upper arm Circumference 
Upper Arm Depth 
Elbow-Hand Lenqth 
Radiale-Stylion Lenqth 
Forearm Circumference 
Forearm Breadth 
Wrist Circunf e re~ice  
Wrist Breadth 
Hand Lenqth 
Hand Breadth 
M i n i m u m  Hand Clearance 
Thumb Crotch-nid F i n q  L 
Thumb Lenqth 
Thumb Diameter 
Index Finqer Lenqth 
Index Pinqer Diameter 
niddle Finqer L e n q t  h 
niddle Finqer Di9uIeter 
E l t i  Finqer-Thumb G L ~ D  L 
Maximum F i s t  Circ  
naxinum F i s t  Breadth 
barimum F i s t  Depth 

Descriptive S t a t i s t i c s  
bean s.d. n i n  5th 50th 
10.8  0 .9  8.9 9.2 10.7 
24.4 1 .5  19.3 22.0 24.3 
21 .9  1.4 18.9 19.7 21.7 
18 .5  1.4 15.0 1 18.5 
16.7 1.6 14.8 15.0 16.7 
15 .8  1 .3  12.6 13.6 15.8 

4.7 0.6 3.2 3.6 4.6 
24.4 1.6 20.5 21.8 24 .4  
13 .5  1 . 1  11.3 11.6 13.4 
15.7 1.C 13.1 13.9 15 .7  

4.7 0.4 3.9 3.9 4.5 
11 .3  0 . 8  9.4 9.9 11.2 

2 .9  0.3 2.3 2.4 2.9 
10.5 0.7 8.6 9.3 10.5 

5.1 0.4 4.0 4.4 5.0 
43.6 2.9 38.1 38.1 42.0 

7.4 C.6 6.2 6.4 7.2 
3.6 0.4 2.6 3.0 3.5 

12.4 9.9 10.3 10.5 11.9 
4 .1  0.4 3.3 3.4 4.0 
9 , 6  0 . 6  8.3 8.4 9.3 
U . Q  0.4  3.5 3.8 4.3 
9.9 C.6 8.3 8.7 9.4 
6 .  C.8 4.3 4.5 5 . 9  

16.2 1 .1  13.7 14.2 1 6 . 1  
5 . 8  r1.5 4.9 4.9 5.8 
4.4 0.6 3.0 3.4 4 .2  

S H O U L D E R ,  UPPES L I M B ,  A N C  H A N D  8EASURFfiFNTS 
(Males and f e m i l ~ o  - Aqes 3 . 5  t o  4.5 Years) 

Mclsurement f e sc r ip t i ve  S t a t i s t i c s  
K ?can s.d. R i n  5th 59th 

Clavicale-Acromion Len 77  1 1 . 2  0.9 9.1 9.8 11.1 
Shoulder Breadth 2 2 8  25.7 1.6 21.6 23.0 25 .6  
Biacromial Ureidth 7 9  2 3 . 0  1.3 20 .0  20.7 22.8 
Shoulder-Elbow Lenqth 2 2 8  211.3 1.2 17.7 1 20 .1  
Acromion-Radi31e Lenqth 7 8  17.9 1 .1  15.6 16.3 17 .9  
Upper Arm ~ ~ r c u m f n r c n c e  ,227 16.2 1.3 13.4 14.2 16.0 
Upper Are Depth 73 5.0 0.8 3.4 3.8 4 .9  
Elbow-Hand Lenqt h 22&i 26.7  1.6 ' 23.1 24.4 26 .5  
Radiale-Stylio:) Length 7 9  14.6 1.2 12.3 12.6 14 .5  
ForearmCircumference 227  16 .0  1.0 13.2 14.3 15 .8  
Forearm Breadth 7 2  4 . 9  0 . 5  3.5 3.9 4.8 
Yrist Circumference 7 7  11 .5  0 . 9  9.2 10.2 11.4 
Wrist Breadth 7 6  2 . 9  0 . 3  2.1 2.4 2.9 
Hand Lcnqth 227  1 l . U  C.7 9.4 1 . 2  11.3 
Hand Breadth 227  5.4 0 .3  4.5 4.8 5.4 
M i n i m u m  Hand Clearance 70  45.8 2.8 3 8 . 1  39. 1 44 .2  
T h u m b  Crotch-Mid F i n q  L 6 2  7.9 C.7 5.9 6.5 8.0 
T h u m b  Length 7 1  3.8 F .4  2.8 3.1 3.8 
Thumb Diameter 7C 13.1 P . 9  11.1 1 1 . 1  12 .6  
Index Finqcr Lecqth 7 1  4.4 C.4 3.5 3.8 4.3 
Index Pinqer Diameter 7C 1 0 . 1  C.6 8.7 11.9 9.7 
Middle Finqer Lenqth 7 1  11.8 C.4 3.9 4.2 4.8 
Riddle Pinqer Diaineter 7 1  10 .4  0.7 9.1 9.1 16.0 
bid Finqer-Thuob Grip L 6 3  6 .2  1.0 3.9 4 .1  6.3 
Maximum F i s t  Circ 1 1  17.0  1.3 13.6 14.8 17 .2  
Maximum F i s t  Breadth 7 1  6.1 C.6 5.0 5.2 6.0 
barimum F i s t  D s p t h  7 1  4 . 0  P.5 3.7 3.9 4.8 



SHOULDER, UPPER LIME, A N D  H A N D  flELSUREnENTS 
(Hales and Penales - Aqes 4.5 t o  5.5 Years) 

leasuremen t 

Clavlcale-Acromion Len 
Shoulder Breadth 
Biacromial Breldth 
Shoulder-Elbou Lenqth 
Acromion-Radiale Lenqth 
Upper Arm Circumference? 
Upper Arm Depth 
Elbow-Hand Lenqth 
Radiale-Stylion Lenqth 
Forearm Circumf erence 
Porearm Breadth 
Wrlst Circumference 
wrist Breadth 
Hand Lenqth 
Hand Breadth 
Hinimua Hand Clearance 
Thumb Crotch-\id F i n q  L 
Thumb Lenqth 
Thumb Diameter 
Index Finqer tonqt h 
Index Pinqer Diameter 
niddle  Finqer ~ e n q t h  
Riddle Finqer Diameter 
H i d  Pinqer-Thumb Sr lp  L 
naxinum F i s t  Circ 
Haximum F i s t  Breadth 
naximum P i s t  Depth 

Descriptive S t a t i s t i c s  
N Meat1 s.d. n i n  5th 50th 

76 12.0 0.8 9.9 10.6 12.0 
262 26.8 1.4 22.7 24.7 26.8 
76 24.4 1.2 21.4 22.0 24.4 

263 21.9 1.3 18.5 19.7 21.8 
76 1 9  1.1 15.8 17.3 19.2 

2 6 3  16.7 1.4 13.5 14.8 16.5 
91 5.0 0.6 3.7 4.0 5.0 

263 28.5 1.5 24.7 26.2 28.4 
76 15.7 1.2 1 2 ~ 6  14.0 15.6 

2 6 3  16.6 1.1 14.4 15.0 16.4 
91 5.0 0.4 4.1 4.3 4.9 
93 11.8 0.8 10.0 10.5 11.6 
91 3.0 0.2 2.5 2.5 2.9 

260 12.0 C.8 5.5 10.8 11.9 
260 5.6 0.4 4.8 5.0 5.5 
92 47.8 3.1 41.3 41.6 46.0 
e3 8.2 0.7 6.7 6.8 8.1 
94 4.1 C.4 3.1 3.4 4.1 
93 13.6 0.9 11.9 11.9 13.2 
9 4  4.6 0.4 3.9 4.0 4.5 
93 1C.6 0.8 9.1 9.2 10.1 
94 5.1 C.4 4.4 4.4 5.0 
93 10.8 0.8 9.5 9.5 10.4 
9C 6.4 0.8 3.6 4.7 6.5 
94 17.8 1.2 15.5 15.9 17.8 
44 6.2 C.5 5.2 5.3 6.1 
94 5.2 0.5 3.7 4.1 5.2 

SHOULDER, l J P P E 3  L I M E ,  A N D  H A N D  HEASURE!'IENTS 
(Hales and Feaa1-s - Aqes 5 .5  t o  6.5 Years) 

fleasuremen t 

Clavicaln-Acromion Len 
Shoulder Breadth 
Biacrosial  Breadth 
Shoulder-Elbow Lenqth 
Acromion-Radiale Lenqth 
Upper Arm Circumference 
Upper A r m  Depth 
Elbow-Hand Lenqth 
Radiale-Stylion ienqth 
Forearm Circumference 
Forearm Breadth 
Wrist Circuuterence 
Wrist Braadth 
Hand Lenqth 
Hand Breadth 
Uinimua Hand Clearance 
T h u m b  Crotch-!lid F i n q  L 
Thumb Lenqt.h 
Thumb Diameter 
Index Finqer L?nqth 
Index Finqer Diameter 
tliddle Finqer Lenqt h 
Riddle Finqer Diauetcr 
H i d  Finqer-Thumb G r l p  L 
laxinus F i s t  Circ 
laximum F i s t  Breadth 
laximum P i s t  Depth 

Descriptive Stat i s t i c s  
N Eean s.d. n i n  5 t h  50th 

70 12.6 Q.8 10.5 11.2 12.4 
216 1 1.8 23.1 25.4 27.8 
76 25.8 1.4 21.9 23.5 25.6 

217 23.3  1.3 18.8 21.1 23.2 
77 20.7 1.3 17.8 18.5 20,5 

2 1 9  17.2 1.5 13.7 14.9 17.0 
7 8  5.3 0.8  3.6 4.0 5.2 

217 30.L 1.8 25.4 27.6 30.0 
77 16.8 1.3 1 4  1 4 6  16.7 

119 17.G 1.2 14.2 15.1 16.9 
74 5.3 C.6 4.1 4.3 5.2 
80 12.2 0.8 10.3 10.9 12.1 
t )T  3.1 0.3 2.2 2.4 3.0 

219 12.7 0.8 10.8 11.5 12.6 
219 5.9 0.4 5.1 5.3 5. Y 
6 2  49.2 3.6 44.5 44.5 47.1 
59 8.7 C.H 7.1 7,s 8.5 
6 2  4.4 0.4 3.6 3.7 4.3 
t 2  14. 1 0.8 11.9 12.2 13.7 
6 2  4.9 0.4 4.1 4.2 4.9 
61 11.0 0.7 9.5 9.5 10.6 
6 1  5.4 0.4 4.5 4.6 5.3 
6 2  11.3 0.7 9.5 9.6 10.9 
61 7.0 1.0 4.4 5.0 7.0 
61 18.8 1.3 15.5 15.9 18.5 
6 2  b . 3  0.5 5.2 5.5 6.2 
6 2  5.5 0.5 0.0 4.5 5.4 



SHOULDER, UPPE? LIIB, A N D  H A N D  KEASUREMENTS 
(Males and Females - Ryes 6.5 t o  7.5 Years) 

Clavicalo-Acromion Len 
Shoulder Breadth 
Biacromial Breadth 
Shoulder-Elbow Lenqth 
Acroaion-Radiale Lenqth 
Upper Arm Circumference 
Upper Arm Depth 
Elbow-Hand Lenjth 
Radiale-Stylion Lsnqth 
Forearm Circumference 
Forearm Breadth 
Wrist Circurference 
Wrist Breadth 
Hand Lenqth 
Hand Breadth 
M i n i m u m  Hand Clearance 
Thumb Crotch-Yid P i n q  L 
Thumb Lenqth 
Thumb Diameter 
Index Finqer Lenqth 
I n d e x  Finqer Diameter 
niddle  Finqer Lenyth 
Middle Finqer Diameter 
Hid Finqer-Thumb Grip L 
naximum F i s t  Circ 
Maximum F i s t  Breadth 
Maximum F i s t  D j p t h  

Eescript ive S t a t i s t i c s  
flean s.d. R i n  5 t h  50th 
1 3 2  1.0 10.8 11.2 13.1 
29.5 2.2 23.5 26.5 29.1 
27.1 1.5 23.6 24.2 27.0 
24.7 1.4 20.7 22.3 24.5 
22.3 1.6 19.0 19.6 22.3 
18,l 2.0 14.3 15.6 17.7 
5.4 0.8 3.7 4.1 5.2 

31.9 1.9 28.1 29.0 31.7 
17.7 1.5 14.5 15.1 17.3 
17.7 1.4 13.9 15.8 17.6 
5.5 0.6 4.4 4.6 5.4 

2 1.0 10.4 10.9 12.3 
-3.2 0.3 2.6 2.7 3.1 

13.3 0.8 11.1 11.9 13.2 
6.2 C.4 5.2 5.5 6.1 

51.8 3.7 44.5 44.9 49.9 
9.4 C.8 7.8 8.2 9.3 
4.7 C.4 3.8 4.1 4.6 
15.0 1.0 13.5 13.5 14.6 
5.2 0.3 4.5 4.6 5.2 

11.7 C.8 10.3 10.3 11.3 
5.8 0.4 4.7 5.1 5.8 

12.0 C.9 10.3 10.3 11.5 
7.5 1.0 4.4 4.9 7.6 

20.0 1.2 17.7 18.0 19.9 
6.7 C . 5  5.5 5.9 6.6 
5.8 G.6 4.5 4.6 5.9 

SHOULDER, UPPER LIK 8, A N D  I I A N D  HSASUREMENTS 
(Hales and Females - Aqes 7.5 t o  8.5 Years) 

Measurement 

Clavicals-Acromion Len 
Shoulder Breadth 
Biacromial Breidth 
Shoulder-Elbow Lenqth 
Acromion-Radialc Lenqth 
Oppsr Ara Circumterence 
Upper Arm Depth 
Elbou-Mand t e n , ~ t  h 
Radiale-Stylion Lenqth 
Forearm Circumf erdccd 
Forearm Breadth 
Wrist Circuefsrence 
Wrist Breadth 
Hand Lenyth 
Hand Breadth 
t l i n i m u m  Hand Clearance 
T h u m b  Crotch-Hid F i n q  t 
T h u m b  Lenqth 
Thumb Diameter 
Index Fir~qer  Lcnqth 
Index Finqer Diameter 
Hiddle Finqer Lenqth 
fliddle Flnqer Diame tpr  
aid Finqer-Thumb Grip L 
Maximum F i s t  Circ 
naximum F i s t  Breadth 
Haximum F i s t  D ? p t h  

Descriptive S t a t i s t i c s  
h Yean s.d. f l i n  5th 50th 

€ 4  13.7 1.0 12.0 12.2 13.6 
192 30.7 2.2 26.0 27.7 30.4 

€ 4  27.9 1.3 24.5 25.3 27.8 
142 26.0 1.4 22.1 23.8 25.9 

b 4  23.0 1.5 19,6 20.3 22.8 
189 1 2.2 14.6 15.6 18.5 
67 5.9 C.9 4.0 4.7 5.7 
192 33.4 1.8 28.4 30.7 33.3 

b 4  18.6 1.5 15.1 16.0 18.6  
1U9 18.5 1.5 15.1 16.1 18.2 

t.8 5.8 0.6 4.8 4.4 5.7 
bt!  12.8 1.0 11.0 11.3 12.7 
6 8  3.3 0.3 2.7 2.7 3.2 
192 13.8 0.8 11.5 12.6 13.7 
192 6.4 C.4 5.1 5.7 6.3 

b c  i3.1 3.5 U7.6 47.6 51.2 
66 9.5 0.8 8.0 8.1 9.U 
bC 4.8 0 . 4  3.9 4.0 4.8 
59 1 5  C.9 12.7 13.0 14.9 
6C 5.3 0.3 4.5 4.7 5.3 
6C 11.9 0.8 10.3 10.3 11.5 
6 5.9 0.4 5.0 5.1 5.8 
€1 12.2 C.7 11.1 11.1 11.8 
5'r  7.6 I .  1 5.2 5.4 7.8 
5 9  20.4 1.3 17.5 18.4 20.2 
C T  6.9 0.5 5.9 5.9 6.9 
6C  6.0 0.5 4.2 5 .0  6.0 

Max 
15.5 
38.5 
30.8 
28.6 
26.2 
29.9 
7.7 

37.0 
22.2 
24.7 
7.4 
14.7 
4.7 
15.9 
7.1) 

66.7 
11.4 

5 . 6  
18.1 
6.0 
13.5 
6.7 

14.3 
8.9 

22.7 
8.2 
7.1 



SHOULDER, UPPER LINB, A N D  H A N D  UEASUREHENTS 
(Males and Females - Aqes 8 . 5  t o  9 .5  Years) 

Clavicale-Acro~ion Len 
Shoulder Breadth 
Biacromial Breddth 
Shoulder-Elbou Lenqth 
Acro~ion-Radiale Lenqth 
Upper Arm Circumference 
Upper Arm Depth 
E l  bow-Hand Lenqth 
Radiale-Stylion ienqth 
Forearm Circumference 
Pcreara Breadt n 
Urist Circumference 
Urist Breadth 
Hand Lenqth 
Hand Breadth 
K i n i m u m  Hand Clearance 
Thunb Crotch-!lid P i n q  i, 
Thunb Lenqth 
Thumb Diameter 
Index Finqer L s n q t h  
Index Finqer Diameter 
Hiddle Finqer Length 
Middle Finqer Diameter 
aid Pinqer-Thumb G r i p  5 
naxinum F i s t  Circ 
Uaximun Pi s t  Breadth 
Maximum Fist Depth 

Cescriptive S t a t i s t i c s  
nean s.d. H i n  5 t h  50th 
1 4 4  1 . 0  1 2 . 4  1 2 . 8  1 4 . 3  
32 .1  2 . 2  27.1 2 8 . 7  31 .9  
2 9 . 2  1.6 25 .5  2 6 . 5  29 .1  
2 7 . 5  1 . 5  23.8 25 .2  27 .2  
1 4 . 5  1 .7  20 .4  22.0 24 .3  
19 .6  2 . 2  15.2 1 6 4  19 .4  

6 . 1  1 . 0  4.3 4.6 6.0 
35 .2  2.0 30 .6  3 2 . 2  34.8 
1 9 , 3  1 . 5  16 .5  16 .9  1 9 . 3  
19 .1  1 . 6  16.0 16 .7  19 .0  

6 .0  C.6  4.9 5.0 5 .9  
13 .2  1 . 1  10 .8  1 1 . 5  13 .1  

3 . 3  G.3 2.7 2 .8  3.2 
1 4 4  0 .9  11 .8  13 .0  1 4 . 3  

6 . 6  0 .4  5.7 5 .9  6.5 
5 3 . 9  3 .1  44 .5  47 .9  52 .2  
10 .0  C.8 8 .2  8 . 8  9 .9  

5 .0  0 . 4  4.0 4 . 1  4.3 
15 .7  0 . 8  13.5 1 3 . 8  15 .3  

5 .6  0 . 4  4 .5  4 . 8  5.6 
1 2 . 2  0 . 7  10 .3  10.6 11 .8  
6.2 C.4 5.5 5 .6  6 .1  

1 2 . 6  0 . 7  10 .3  11 .2  1 2 . 2  
8 . 1  0 .9  4.9 6 . 5  8 .1  

21.0 1 . 1  18.1 1 8 . 8  20 .8  
7 .1  0 . 5  6.1 6 .3  6 .9  
6 . 2  P . 5  5.0 5 .2  6 .2  

S H O U L D E P ,  UPPEE? LIFB, A N D  H A N D  !EASUREHENTS 
(llales and Females - Aqss 5 . 5  t o  1C.5 Years) 

Measurement 

Clavicale-Acromion L e n  
Shoulder Breadth 
Biacrouial Breadth 
Shoulder-Elbow ienqth 
Acromion-Radiale Lenqth 
Upper Aro Circumterence 
Upper Arm Depth 
Elbow-Hand Length 
Radiale-St y l ion L e n ~ t h  
Forearm CiccumE+re~~ce 
Forearm Breadth 
wrist Circumference 
Urist Breadth 
Hand Lenqth 
Hand Breadth 
f l i n i m u m  Hand Clearance 
T h ~ l m b  Crotch-nid F i n q  L 
'Thumb Lenqth 
Thumb Diameter 
Index Finqer Lonqth 
Index Pinqer Diameter 
Riddle Finqer Lenqth 
Middle Finqer 3iameter 
R i d  Pinqer-Thuab (;rip L 
F a x i m u m  Fis t  Circ 
Maximum F i s t  Brea'lth 
Maximum F i s t  Depth 

Descriptive S t  a t i s t i c s  
Mean s.d. !!in 5th 50th 
1 4 9  1 . 0  12 .9  13.2 1 4 . 7  
3 3 .  1 2. t 27.9  29 .0  32 .9  
30 .3  1 .  1 7 . 5  27 .7  30 .1  
28.5 1 . 6  24 .6  2 6 . 2  2 8 . 5  
25.0 1 . 9  21 .8  22 .4  2 5 . 8  
2 0 . 4  2 . 6  15 .4  1 7 . 1  13 .9  

6 , 4  1 . 1  4.2 4 .6  6 .3  
3 6 . 7  2 .1  31 .9  3 3 . 2  36 .5  
20 .3  1 . 5  1 5 . 8  1 7 . 7  2 0 . 2  
11 .6  1 . 7  1 6 . 2  1 7 . 4  19 .4  

6 . 3  C.8 4.9 5 . 1  6.1 
1 3 . 5  1.4 1 0 . 8  11 .6  1 3 . 3  

3.4 n.4 2.5  2.8 3 . 3  
15 .0  C.9  1 2 . 6  13 .6  1 4 . 9  

6 . 8  0.4 5 . 6  6 .1  b. 8 
5 6 . 1  3 . 3  47 .6  48.3 55.0 
10 .6  *. 9 8.6 9.1  13 .5  

5 . 3  C.5  4 . 2  4.5 5 . 3  
1 5 . 9  1 .b  13 .5  13 .9  1 5 . 5  

5 . 9  q . 5  4 .6  5 .1  5 . 8  
12 .6  0 . 8  11 .1  11 .1  12 .2  

6 . 5  0 . 5  5 .1  5.8 6.  4 
1 2 . 9  0 .8  1 1 . 1  1 1 . 2  1 2 . 4  

8 . 5  1 . 1  6.0 6.4 8 . 4  
21 .7  1  17 .8  1 9 . 5  1 1 . 5  

7 . 3  C.6 b . 2  6 . 3  7 . 2  
6 . 5  6.5 4.5  5 .5  6 .4  

Max 
1 7 . 3  
42 .4  
3 5 . 1  
33 .9  
29 .9  
31 .2  

9 . 3  
4 4 , u  
2 3 . 8  
28 .5  

8 . 7  
19 .0  
4.6 

17.4 
7 . 9  

63.5 
1 2 . 3  

6 . 4  



SHOULDER, UPPER L L f l E ,  A N D  H A N D  ftEASUREF4ENT.S 
(tiales and Pemdles - Aqes 1C.5 t o  11.5 Years) 

Ueasurement 

Clavicale-Acromion Len 
Shoulder Breadth 
Biacronial Bresdth 
Shoulder-Elbow Lenqth 
Acronion-Radiale Lenqth 
Upper Arm Circumference 
Upper Arm Depth 
Elbow-Hand Lenqth 
Radiale-Stylion ionqth 
Forearm Circumference 
Forearm Ureadth 
Wrist Circumference 
wris t  Breadth 
Hand Lenqth 
Hand Breadth 
H i n i m u m  Hand Clearance 
Thumb Crotch-flid F i n q  L 
Thumb Lenqth 
Thumb Diameter 
Index Finqer Lenqth 
Index Finqer Diameter 
fliddle Finqer Lenqth 
niddle Finqer Diameter 
H i d  Pinqer-Thumb ( ; r i p  L 
fiaximum P i s t  Circ  
Flaximum F i s t  Breadth 
Haximum F i s t  Depth 

Cescript ive S t a t i s t i c s  
Hsan s.d. Min  5th 50th 
15.5 1.2 12.3 13.9 15.2 
34.4 3.0 27.4 30.5 33.9 
31.3 2.0 26.5 28.1 31.1 
29.8 1.6 24.8 26.9 29.7 
26.6 1.8 22.2 23.4 26.8 
21.3 2.9 15.9 17.7 20.6 
6.3 1.1 4.4 4.7 6.1 

38.2 2.3 32.2 34.7 38.0 
21.0 la7 16.3 18.2 21.0 
26.5 1.9 16.1 17.9 20.0 
6.2 0.7 5.0 5.1 6.1 

13.5 1.2 11.4 11.6 13.3 
3.4 9.3 2.8 2.9 3.4 

15.6 1.0 13.2 14.0 15.5 
7.1 0.5 5.9 6.2 7.0 

58.5 4.4 44.5 U9.4 56.8 
11.0 n.e 9.2 9.7 10.8 
5.5 0.5 4.5 4.8 5.4 
16.5 1.2 12.7 14.3 16.2 
6.1 0.5 4.8 5.2 6.0 
13.0 0.8 10.3 11.2 12.6 
6.7 0.5 5.2 5.9 6.6 
13.2 C.9 10.3 11.4 12.9 
8.9 1.1 5.8 6.6 8.9 

22.6 1.6 18.6 20.0 22.6 
7.6 C.7 5.7 6.4 7.6 
6.8 0.5 5.1 6.0 6.7 

SHOULDER, UPPES LIIB, A N U  H A N D  YFASUFEflENTS 
(na les  and Females - Aqes 11.5 t o  12.5 Years) 

ileasurement 

Clavical'?-Acromion Len 
Shoulder Breadth 
Biacromial Breadtn 
Shoulder-Elhou Lenqth 
Acromion-RadiaLe Lenq t h  
Upper Arm Circumterenca 
Upper Arm Depth 
Elbow-Hand Lenqth 
Radiale-St ylion Lcnqth 
Forearm Circumferecce 
Forearm Breadth 
Yrist  Circumference 
Wrist Breadth 
Hand Lenqth 
Hand Breadth 
n i n i m u m  Hand Clearance 
T h u m b  Crotch-Nid F i n q  L 
T h u m b  Lenqth 
Thuab Diameter 
Index Flnqer L e n j t h  
Index Finqer Dlameter 
Hiddle Finqer ienqt h 
Riddle Finqer Diameter 
H i d  Finqer-Thumb G r l P  I 
Haximum F i s t  Circ 
Haximum F i s t  Breafit h 
Haximum F i s t  Depth 

Descriptive S t a t i s t i c s  
Yean s.d. f l i n  5th 50th 
15.8 1.2 13.6 13.3 15.8 
35.3 2.6 29.6 31.2 35.1 
3 2 . 3  1.9 27.0 28.6 32.3 
31.0 1.8 26.0 28.5 30.9 
27.8 2.0 22.2 24.5 27.9 
21.9 2.6 16.0 18.2 21.5 
6.7 1.0 4.5 5.3 6.5 

UCr.3 2.4 6 36.2 39.7 
22.4 1.8 18.7 19.5 22.0 
21.0 1.8 16.8 18.4 20.8 
6.7 6.6 5.4 5.7 6.6 
14.2 1.2 12.1 12.5 14.1 
3.6 0.4 2.8 3.0 3.5 

16.3 1.0 13.7 14.5 16.1 
7.3 C.5 6.0 6.5 7.3 

59.4 d.2 50.8 5 1 .  57.3 
11.3 1.0 9.4 9.7 11.2 
5.7 0.u 4.7 4.9 5.7 
11.0 1.1 15.0 15.0 16.5 

6 . 4  0.5 5.2 5.4 6.4 
13.2 G.9 11.9 11.9 12.8 

7.0 0.5 5.6 6.0 7.0 
13.5 0.8 11.9 11.3 13.1 
9.1 1.1 5.1 6.9 9.2 
23.1 1.5 19.6 20.6 23.0 
7.7 0.7 6.3 6.7 7.6 
6.9 C.5 5.4 6.1 6.8 

nax 
18.2 
47.2 
36.2 
35.7 
31 .O 
33.5 
10.5 
45.9 
25.3 
28.0 
8.5 

16.9 
4.4 
18.8 
8.6 

69.9 
13.1 
6.7 

Hax 
18.7 
45.0 
35.7 
36.7 
34.2 
32.1 
9.6 

48.6 
27.6 
27.0 
8.7 

17.6 
4.4 

20.0 
9.0 



SHOULDER, UPPER LIKB, A N D  H A N D  MEASUREMENTS 
(Males and Females - Aqes 12.5 t o  13.5 Years) 

Measurement 

Clavicale-Acromion Len 
Shoulder Breadth 
Biacroaial  Breadth 
Shoulder-Elbow Lenqth 
Acromion-Radiale Lenqth 
Upper Arm Circumference 
Upper Arm Depth 
Elbow-Hand Lenqt h 
Radiale-Stylion Lenqth 
Forearm Circumference 
Porearn Breadtn 
Wrist Circuoference 
Wrist Breadth 
Hand Lenyth 
Hand Breadth 
Min imum Hand Clearance 
Thumb Crotch-bid F i n q  L 
T h u n b  Lenqth 
T h u n b  Diameter 
Index Finqer Length 
Index Finqer Diameter 
Middle Pinqer Lenqth 
Hiddle Finqer Diameter 
Hid Finqer-Thumb G r i p  L 
Maxioum F i s t  Clrc 
Maximum F i s t  Breadth 
Maximum P i s t  Depth 

Descriptive S t a t i s t i c s  
N bean s.d. K i n  5th 50th 

1CO 16.5 1.3 13.5 14.2 16.4 
312 36.9 2.5 30.5 33.1 36.6 
1CC 3 2.2 28.9 30.2 33.2 
314 32.4 1.8 27.9 29.3 32.2 
ICC 29.2 1.9 24.9 26.2 29.1 
312 2 3 . 0  2.7 16.8 19.3 22.6 
1C7 7.0 1.2 4.7 5.2 6.8 
313 1 2.5 34.9 37.7 41.4 
1CC 23.0 2.C 19.2 19.9 23.1 
313 21.9 1.8 17.7 19.3 21.7 
108 7.0 0.7 5.3 5.8 7.0 
107 14.6 1.2 12.3 12.9 14.3 
1C7 3.7 0.3 3.0 3.2 3.7 
312 16.9 l.C 14.5 15.1 16.8 
311 7.6 0.5 6.3 6.8 7.5 
107 61.3 4.0 54.1 54.2 59.8 
107 11.7 0.8 9.8 10.2 11.6 
11'7 5.9  0.5 4.6 5.1 5.8 
1Ct 17.5 1.1 15.0 15.4 17.0 
1C7 6.6 0.5 5.5 5.7 6.5 
1C6 13.8 0.9 11.9 11.9 13.3 
107 7.3 0.5 6.0 6.4 7.2 
1Cb 14.0 0.9 11.9 12.0 13.5 
1C7 9.5 l . C  6.5 7.6 9.5 
1C6 24.3 1.7 20.6 21.3 24.1 
117 8.1 0.8 6.6 6.9 7.9 
1C7 7.2 0.6 5.5 6.0 7.2 

S H O U L D Z R ,  UPPER LIEE, A N D  HAND REASUDEMENTS 
(Rales and Peal ies  - Aqes 13.5 t o  14.5 Years) 

Clavicale-Acromion Len 
Shoulder Breadth 
Biacromial Breadth 
Shoulder-Elbou :onqth 
Acromion-Radi3le Lenqth 
Upper Arm Circumference 
Upper Arm Depth 
Elbow-lland Lenjth 
Radiale-Stylion Lenqth 
Porearm Circumterence 
Forearm Breadth 
Wrist Circumterence 
Wrist Breadth 
Hand Lenqth 
Hand Breadth 
I l i n i m u m  Nand Cledrnnce 
T h u m b  Crotch-Yitl F i n q  i 
T h u m b  Lenqth 
Thumb Diameter 
Index Finqer Lenqt  h 
Index Finqer Diamater 
Biddle Finqer Lenqth 
Iliddle Finqer Dramcter 
Hid Finqer-Thunb Grip L 
Maximum F i s t  Circ 
naximum P i s t  Breadth 
Naxiaum F i s t  Depth 

t e s c r i p t i v e  S t a t i s t i c s  
Mean s . d .  H i n  5 t h  50th 
17.1 1.3 1 4 .  15.1 16.8 
3 H . 6  2.8 33.3 34.4 38.3 
3'4.7 2.2 30.9 31.2 34.4 
33.5 2.C 28.6 30.2 33.5 
30.2 2.0 24.3 26.8 30.1 
2 1 2.6 18.0 19.8 23.7 
7.4 1.0 5.5  5.7 7.2 

43.3 2.7 37.4 39.0 42.7 
2.1 2.1 19.0 21.4 23.6 
2 2 . 9  2.0 17.8 19.6 22.8 
7.3 0.7 5.6 6.2 7.2 
15.3 1.2 12.2 13.6 15.1 
4.0 0.4 3.0 3.3 3.9 
17.5 1.1 14.6 15.7 17.2 
7.9 0.0 6.6 6.9 7.9 

64.0 4.9 5 4 1  55.1 61.9 
12.0 1.1 9.5 10.2 12.0 
6.1 0.6 4.8 5.1 6.0 
18.1 1.5 15.8 15.8 17.4 

Wax 
20.2 
46.4 
40.2 
38.8 
35.6 
36.9 
11.2 
49.8 
28.8 
32.1 
9.9 

17.5 
4.7 

20.1 
9.3 

79.4 

flax 
20.7 
47.7 
40.4 
38.5 
34.6 
31.2 



SHOULDER, UPPER LIflB, A N D  H A N D  NEASUREnENTS 
(Hales and Females - Aqes 14.5 t o  15.5 Years) 

Heasurement 

Clavicale-Acromion Len 
Shoulder Breadth 
Biacromial Breadth 
Shoulder-Elbow Lenq t h  
Acromion-Radiale Lenqth 
Upper Arm Circumference 
Upper Arm Depth 
E l  bow-Hand Lenqt h 
Radiale-Stylion Lenqth 
Forearm Circumference 
Forearm Breadth 
Yrist Circumference 
Wrist Breadth 
Hand Lenqth 
Hand Breadth 
tlinimum Hand Clcaranca 
Thumb Crotch-Niii P i n q  L 
Thumb L e n q t h  
Thumb Diameter 
Index Pinqer Lenqth 
Index Pinqer Diameter 
niddle  Pinqer Lenqt h 
n iddle  Finqer Diameter 
R i d  Finqer-Thumb Grip L 
Maximum F i s t  Circ  
Raximum F i s t  Breadth 
Navimum F i s t  Depth 

Cescript ive S t a t i s t i c s  
Nean s.d. H i n  5th 50th 
17.7 1.2 1 5 4  15.6 17.5 
39.9 2.7 33.7 35.7 39.7 
3 5 . 8  1.9 31.2 33.0 35.4 
34.5 1.9 30.3 31.6 34.5 
30.6 1.8 26.1 27.2 30.6 
25.1 2.9 19.2 20.6 24.6 
7.5 1.1 5.6 5.8 7.4 

44.2 2.8 37.3 39.9 Q4.1 
24.2 1.9 19.6 21.4 23.9 
23.7 2.1 18.8 20.5 23.4 
7.5 0.7 5.8 6.3 7.4 

15.4 1 . 1  12.5 13.5 15.2 
3.9 0.4 3.1 3.2 3.9 

17.8 1.1 15.2 16.0 17.7 
8.0 0.7 6.6 7.0 7.8 

65.2 5.5 54.1 55.8 63.3 
12.5 1.1 9.7 10.7 12.3 
6.4 0.5 5.4 5.5 6.3 
18.7 1.5 15.8 16.1 18.1 
7.1 0.5 5.8 6.2 7.0 
14.6 1. 1 11.7 12.7 14.2 
7.8 0.6 6.7 6.7 7.7 

1 5 . C  1.1 12.7 12.7 14.5 
1 2  l.C 6.5 8.4 10.2 
26.2 2.2 20.9 22.5 25.9 
8.7 1.1 6.6 7.0 8.6 
7.7 C.8 5.7 6.4 7.6 

SMOULDER,  U P P E X  LIME, A N D  H A N D  MEASURERENTS 
(Males and Females - Aqes 15.5 t o  16.5 Years) 

Clavicale-Rcrouion Len 
Shoulder Breadth 
Biacroaial  Breadth 
Shoulder-Elbow Lenqth 
Acromion-Radiale Leriqt h 
Upper Arm Circumference 
Upper arm Depth 
Elbow-Hand Length 
Radiale-St yl ioa i ~ n q t  h 
Porearm Circumference 
Pcrearm Breadth 
Wrist Circumference 
Yrist  Breadth 
Hand Lenqth 
Hand Breadth 
H i n i m u m  Hand Clearance 
T h u m b  Crotch-Hid P i n q  L 
T h u m b  Lenqth 
T h u m b  Diameter 
Index Finycr Le11gt h 
Index Pinqer Diameter 
middle Yinqer LenLjt h 
niddle Finqer Uiameter 
l i d  Pinqer-Thumb Grrp L 
flaximum F i s t  Circ  
flaximua F i s t  Breadth 
Marimua F i s t  Depth 

Descriptive S t a t i s t i c s  
Mean s.d. !in 5th 50th 
18.2 1.5 14.9 16.1 18.2 
1 . 4  3.3 34.7 36.4 41.0 
36.8 2.6 32.0 32.7 36.3 
35.1  2.3 29.8 31.7 35.2 
31.4 2.U 27.2 28.0 31.1 
26.2 3 .6  20.0 21.1 25.7 
7.9 1.3 U . 8  6.0 7.8 

b5.0 3.2 38.1 40.0 45.0 
24.9 2 . 2  20.5 20.9 25.2 
24.6 2.5 20.1 20.9 24.1 
7.d C.9 5.9 6 . 3  7.7 
1E.3 1.4 12.5 13.3 16.0 
4.1 P.4 3.0 3.3 4.0 

18.9  1.3 15.1 16.0 17.9 
8.2 0.8 6.6 6.a 8 . 1  

67.9 5.4  5 4 1  57.7 6 6 . 3  
12.7 1.3 8.7 10.5 12.6 
6.4 0.5 5.1 5.5 6.4 
1 4  1.7 15.8 16.5 19.0 
7.1 0.5 5.7 6.3 7.1 

1 .  1.2 12.7 12.7 14.6 
7.9 c . 6  6.5 6.9 7.8 

15.3 1.3 12.7 12.7 14.8 
1P.1 1.1 6.3 8.3 lC.l 
26.6 2 .5  21.8 22.0 26.7 

9 1.1 6.4 7.1 8.7 
7.9 0.8 6.2 6.6 7.8 



SHOULDER, UPPER LIHB, A N D  H A N D  JEASUREHENTS 
(Nales and Femlles - Aqes 16.5 t o  17.5 Years) 

Clavicale-Acromion Len 
Shoulder Breadth 
Biacroaial  Breadth 
Shoulder-Elbow Lenqth 
Acromion-Radiale Lenqt h 
Upper Arm Circumference 
Upper Rra Depth 
Elbow-Hand Lenqth 
Radiale-Stylioa Length 
Forearm Circurfer,nce 
Fcrearm Breadth 
Wrlst Circumference 
wrist  Breadth 
Hand Lenqth 
Hand Breadth 
f l i n i m u m  Hand Clearance 
Thumb Crotch-!$id P i n q  L 
Thunb Lenqth 
Thumb D i a m e t e r  
Index Pinqer Lenqth 
Index Finqer Diameter 
niddle Pinqer Lenqth 
fliddlc Pinqer Diameter 
H i d  Pinqer-Thumb Crip L 
!$aximum F i s t  Circ 
naximum F i s t  Breadth 
Haxinun P i s t  Depth 

Cescriptive S t a t i s t i c s  
Hean sad. n i n  5th 5 0 t h  
ld .4  1 . 3  14.0 16.1 18.3 
42.0 3.4 34.3 37.3 41.8 
37.3 2 . 3  32.4 33.2 37.3 
35.2 2 . 4  29.8 1 6  35 .0  
31.8 2 . 3  26.7 28.2 31.6 
26.6 3.3 20.0 21.9 26.4 

8.0 1 .2  5.6 5.9 7.7 
45.1 3.2 38.4 40.1 44.8 
25.0 2.2 20.8 2 25.3 
24.8 2.5 19.7 21.0 24.6 

7 .8  0.8 5.8 6.3 7.8 
15.7 1 .5  11.8 13.3 15.7 

U.0 0 .5  2.6 3.1 3.9 
17.9 1 . 3  1 15.8 17.9 

8.1 0.8 6 7  6.9 8.1 
66.7 6.8 54.1 54.6 65.6 
11.4 1.4 8.1 10.1 12.4 
6.4 C.7 5.1 5.4 6 .3  

18.9 1 . 8  15.8 15.8 18.5 
7.0 0.6 5.8 5.9 7 .0  

14.8 1.4 11.9 1 2 . 1  1 4 . 5  
7.8 0.6 6.2 6.6 7.8 

15.1 1 .4  11.9 12.2 14 .7  
10.0 1.2 5.0 7.6 10.0 
26.3 2.5 21.6 21.8 26.1 
8 . 9  1.2 7.0 7.0 8.9 
7 . 7  0.9 5.6 6 .1  7.7 

S H O U L D E R ,  YPPER LIHE, A N D  H A N D  I E A S U R E H E N T S  
(Hales and Females - Aqes 17 .5  t o  19.0 Years) 

Measurement 

Clavicale-Acromion Len 
Shoulder Breadth 
Biacromial Breadth 
Shoulder-Elbow Lenqtn 
Acrornion-Radiale Lenqth 
Upper Arm Circumference 
Upper Arm Deptrl 
Elbow-Hand Lenqth 
Radiale-Stylion Lenqth 
Forearm Circumferance 
Pcrearm Breadth 
Wrist Circumference 
wrist Breadth 
Hand Lenqth 
Hand Breadth 
H i n i m u m  Hand Clearance 
Thumb Crotch-Mid T i n y  L 
T h u m b  Lenqth 
T h u n b  i l idseter 
Index Finqer L ~ n q t h  
Index Finqer Diameter 
E i d d l e  F'inqer L f n q t h  
Riddle k'inqer Diameter 
H i d  Finqer-Thumb Crip L 
naximum F i s t  Circ 
naximum F i s t  Brea<ltti 
Haximum P i s t  Depth 

r e s c r i p t i r e  S t a t i s t r c s  
lean s.d. f l l n  5 t h  5 0 t h  9 5 t h  nax 
18.9 1 . 5  15 .9  16.4 18.7 21.5 22.6 
43.2 3.7 36.1 37 .5  43.4 43.5 51.2 
37.8 2.5 34.0 34 .5  37.3 41 .3  4 3 . 3  
35.8 2.6 31.3 32.3 35.5 39.6 68.4 
1 1 . 7  27.4 27.8 31.8 3 6 . n  37.1 
27.5 3.4 1 9 , l  22.1 27.7 32.9 36.6 

8 .6  1 . 5  4.3 6.4 8.4 11.5 11 .9  
45.9 3.4 37.2 40.9 46.1 51.9 53 .2  
25.1 2 .7  20.0 20.9 24.6 29.5 29.8 
25.7 2.4 19.6 21.2 26.2 29.8 31.7 

8.4 1 . 1  6.0 6.4 8.4 10.0 11.5 
16.3 1 .8  12 .1  13.1 1 6  19 .3  21.0 
4.2 0 . 5  3.2 3.4 4.1 5 .3  5.6 

18.4 1 . 3  15.5 16.2 18.4 20.2 21.6 
8 . 0  0 . 8  6.6 7.0 8.5 9.6 10.2 

69 .6  7 . 8  57.2 57.3 69.9 79.3 82.6  
13.0 1.6 8.4 10.3 12.9 15.4 16.3 
6.6 0 . 5  5.7 5.7 6 . 5  7.4 8.2 

14 .5  1 . 8  15.8 16.1 19.2 21.4 23.0 
7 . 3  0.6 6.2 6 . 3  7 .3  8.0 8.4 

15.4 1 12.7 12.7 15.2 17.1 17.4 
8 . 1  6.6  6 . 8  7 .0  8.1 9.0 9.1 

15 .8  1 . 5  12.7 12 .9  15 .4  18.3 19.0 
1n.3 1 . 1  5.9 8.5 10.2 11.7 11.9 
27.6 2 . 9  21.2 23.0 27.7 31.3 32.6 

9 .2  1 . 3  7.2 7.2 9 . 3  11.2 11.6 
7 .9  l .C 5.9 6.0 8.0 9.4 9.7 



SHOULDER, UPPER LIHE, A N D  HAND NEASUREMENTS 
(Males - Ages 1 . 0  t o  3 . 5  Years) 

Heasurement 

Clavicale-Accomion Len 
Shoulder Breadth 
Biacromial  Breadth 
Shoulder-Elbow Length 
Acromion-Radiale Length 
Upper lrm Ci rcua ie rence  
Upper Ara Depth 
El bow-Rand Length 
Radiale-St y l i o a  Length 
Forearm Ci rcua fe rence  
Foreara Breadth 
Wrist Circumfezlnce  
Wrist Breadth 
Hand Length 
Band Breadth 
Ninimua Hand Clearance  
T h u m b  Crotch-flid Fing L 
Thumb Length 
Thumb Diameter 
Index Finger  Lenyth 
Index Finger  Diameter 
n i d d l e  Finger Length 
Middle Finger  Diameter 
Hid Finger-Thumb Grip L 
flaximum Fist C i r c  
Maximum P i s t  Breadth 
Naximum F i s t  Depth 

r e s c r i p t i v e  S t a t i s t i c s  
Hean s.d.  M i n  5 th  5 @ t h  
1 0  0 , 9  8.9 9 .1  1 0 . 8  
24.7 1 . 5  21.1 22 .5  24.5 
22.1 1 . 5  18.9  19.7  21-13 
18.8  1 , 4  15.0  16 .6  18.7 
16.9  1.0 15.1  15.4 1 6 . 8  
15 .9  1 .2  13.2 13 .9  15 .8  

4.8 0 .6  3.6 3 .7  4.6 
2 4 .  1 .7  20.5  21.7  24 .8  
1 3 . 7  1 . 2  11 .6  11 .9  13 .6  
15 .8  1 .1  1 3 . 5  14 .2  1 5 . 7  
4 . 8  0 .5  3 . 9  4.0 4.7 

11.4  0 .8  9 .7  10 .0  11 .4  
3.0 0 . 3  2.5 2.6 2 .9  

1C.7 0 . 8  8.6 9 .3  1C.7 
5 .2  0 .4  4 . 2  4.4 5 . 1  

44 .3  2 . 9  38.1 38.2  4 2 , 8  
7 .4  0 . 6  6 .4  6.4 7 0 3  
3.7 0.4 2.9 3.0 3 . 6  

1 2 . 7  0 . 9  11.1 11.1 1 2 . 2  
4.1 0 . 4  3.3 3.b 4 .0  
9 .7  0.5 8.7 8 . 7  9 . 4  
4 . 5  0 . 5  3.5 3.5 4 . 3  

1 0 . 1  0 . 6  9 .1  9.1 9 . 6  
5 .8  0 . 8  4.3 U.4 5 . 6  

16 .5  1.0 14.6 14.7  1 6 . 3  
6 . 0  0 . 6  4.9 4 .9  6 .0  
4 .5  0 . 6  3 . 7  3  U.4 

S H O U L D E ~ ,  UPPER L I K E ,  A N C  E A N D  HeASUREMENTS 
(Males - Ayes 3 . 5  t o  4 . 5  Years) 

Clavicale-Acroaion L e n  
Shoulder Breadth 
Biacromial  a r e l d t  h 
Shoulder-Elbou :en(jth 
Acromion-Radiale L e n q t h  
Upper Arm Circumference 
Upper Arm Depth 
El tow-Hand i e n j t  h 
R a d i a l e - j t y l i o n  Lenyth 
Forearm Circumferance 
Fcrearm Ureadt h 
Wrist Circumfererice 
Wrist Breadth 
Hand Lanj th  
tiand Breadth 
Hinimum Hand Clearance  
Thumb Crotch-Mid F i n g  L 
Thumb Length 
Thumb Diameter 
Index Pinycr Lsngth 
In ' iex  Pinqer  Dlameter 
n i d d l e  Finger Lcnyth 
n i d d l e  Finger  ) i ame te r  
Mid Finger-Thuab Grip L 
Haximum F i s t  C i r c  
Maximua F i s t  E r e a d t h  
Maximum F i s t  Depth 

C e s c r l p t i v e  Statistics 
b e d n  s.d.  r i n  5 th  5 0 t h  
11 .2  0 . 8  9 .8  9.9 1 1 . 0  
25.7 1.6 22.0 23.1  2 5 . 4  
22.9  1 .3  20.6 20.9 22 .7  
20.L 1 . 2  17.8  18.4 2C.2 
17.0 1 . 2  15.9  16 .2  1 7 . 8  
16 .1  1 . 3  13.4  14.2  16 .9  

5.0 0 .8  3.4 3.6 4 .9  
26.6 1 . 5  23.4  2 4 4  2 6 . 4  

14.5 1.1 1 2 . 3  12 .4  1U.U 
l b .  1  1 .1  1 .  1 4  1 6 . 3  

4 . 9  9 . 5  3 .8  4.0 4 . 3  
11 .6  0 .9  1 0 . 1  1 0 . 2  11 .4  

3.0 0 . 3  2 . 5  1 .5  2 . 9  
11 .4  ? . 7  9.7 10.3  1 1 . 3  

5 . 4  0 . 3  4.7 4 .9  5 .4  
45 .9  2 .5  1 . 1  1 9 . 4  U4.5 

8.C 0 . 5  6 .5  6.7 8.0 
3 . 9  0.4 3.1 3.1 3 . 3  

1 3 . 3  0 .7  11.1  11.7 1 2 . 3  
4 . 4  0 . 3  3 .7  3.9 4 .3  

l C . l  0 . 6  8.7 9.C 9 . d  
4  0 . 3  4.3 4 .3  4 .7  

1 0 . 5  0 . 7  9.1 9.2 1G. 1  
6 . 1  1.1 3 .9  4 . Q  6.2 

17 .1  1 . 3  13.6  1 4 . 5  1 7 . 3  
6.1 0 . 7  5.0 5 . 1  5 .  J 

4 .0  0 . 5  3.8 3.9 4 . 8  



SHOULDER, UPPER LINE, A N D  H A N D  l4EASUREflElTS 
(Hales - Ages 4.5 t a  5.5 Years) 

Clavicale-Acroaion Len 
Shoulder Breadth 
Biacromial Bre3dth 
Shoulder-Elbow Length 
Acro~ion-Radiale  Leagth 
Upper Arm Circumference 
Upper Ara Depth 
Elbow-Hand Length 
Radiale-Stylion Lenyth 
Forearm Circumferdnce 
Fcrearn Breadth 
Wrist Circunf erence 
Wrist areadth 
Hand Lenyth 
Hand Breadth 
n i n i m u m  Hdnd Clearance 
Thumb Crotch-Mid F i n g  L 
Thumb Length 
Thumb Diameter 
Index Finger Lenyth 
Index Finger Diameter 
niddle Finger Length 
nlddle Frnger Diameter 
nid Finger-Thumb Grip L 
Marlmum F i s t  Circ 
naximum F i s t  Breadth 
Haxlmum Pist Depth 

f e sc r ip t i ve  S t a t i s t i c s  
Nean s.d. n i n  5th 50th 
12.0 0.8 10 .5  10.5 12.0 
26.9 1 .3  23.9 24.8 26.8 
24.3 1 . 3  21.4 21.5 2U.4 
2200 1 .3  18.8 20.0 21.7 
19 .5  1 .3  16.3 16.7 19.5 
16.6 1 .3  13.5 14.6 16.4 

5.0 0.6 3.8 3.9 5.0 
28.7 1 .4  25.1 26.4 28.7 
15.7 1 . 3  1 2 6  1 3 4  1 5 . 5  
16.6 1 . 1  14.5 15.1 1 6 , 5  
5 . 1  0.4 4.3 4.3 5.0 

1 1 . 8  0.8 10.3 10.6 11.6 
3.0 0 .2  2.5 2.5 3.0 

12.0 0 .9  5.5 10.9 12.0 
5.7 0.4 4.9 5.1 5.6 

48.4 2.9 44.5 44.5 46.4 
8 .4  0.7 6.8 6.9 8 .2  
4.2 0.4 3.1 3.2 U, 1  

13.9 0.8 12.7 12.7 13.6 
4.6 0 .3  3.9 4.0 4.5 

10.8 0.8 3.5 9 . 5  10.4 
5.1 0.3 4.4 4.5 5.0 

11.0 0.7 9.5 9.5 1C.7 
6.4 0.8 3.6 U.6 6 . 5  

18 .1  1.1 15.5 15.9 18.0 
6.3 C.4 5.5 5.6 6.2 
5 . 2  0.5 3.7 4. 1  5.2 

S H O U L D E R ,  UPPE3  LI'E, A N D  H A N D  flEASUREfiENTS 
(Bales - Ages 5 .5  t o  6 .5  Years) 

flea surement 

Clavicals-Acromion Len 
Shaulder Breadth 
Biacronial Breadth 
Shoulder-Elbow iength 
Acromion-Radiale Lenqth 
Upper brm Circumference 
Upper Arm Depth 
Elbow-Hand L e n j t  h 
Uadiale-St ylion Langt h 
Forearm Circumference 
Pcrearm Breadth 
Wrist Circunfer6nce 
Wrist Breadth 
Hand Length 
Hand Breadth 
H i n i m u m  kiand Clearance 
T h u m b  Crotch-flid F i n j  L 
Thumb Length 
Thumb Diameter 
Index Finger Lenyth 
Index Finger Diameter 
Hiddle Finger Lenyth 
Milidle f inger  Diameter 
H i 4  Pinger-Thuob Grip L 
fiauimum F i s t  Circ 
Maximu& F i s t  Breadth 
haxirum P i s t  DeFth 

N 
4 3 

1C 8 
4 3 

1b8 
4 3 

r c e  
3 9 

10 8 
4 3 

1CR 
3 Y 
3 9 
3 9 

I t  8 
i c e  

26 
2 4  
2 6 
L 6 
L 6 
26  
i h  
i b 
2 5 
i o 
2 0 
2 6 

~ e s c r i p t i v e  S t a t i s t i c s  
Hean s ad .  n l n  5th 50th 
12.7 C.9 11.0 11.1 1 2 . 5  
28.3  1 .9  23.1 25.5 28.0 
26.0 1.6 22.4 23.7 25.5 
23.5 1.4 20 .3  21.0 23.4 
21.2 1.3 18.9 19.2 21.1 
17 .2  1 .5  14 .4  15.0 1 6 . 7  

5.2 0 .7  3.6 3.7 5 . 2  
30.6 1.8 26.9 27.7 30.4 
17 .3  1 . 1  15.0 15.6 17 .2  
17.2 1.2 4 9  15.2 17.5 
5.3 0 . 5  4. 1  4.2 5.L 

12 .2  0.8 10.3 10.5 1 2 . 1  
3 1 0.2 2.5 2.5 3 .1  

12 .9  0 . 8  11.0 11.6 1 2 . 8  
6.C 0.4 5.2 5 .3  6.C 

5 0 , l  4.4 44.5 44.5 47.b 
8.9 1.1 7.1 7.2 6 . 7  
4 . 4  0 . 5  3.6 3.b 4.3 

1 ,  0.8 13.5 13.5 1 4 . 1  
4 .9  0 . 5  4.1 U.1 5.0 

11.2 0.7 10.3 10.3 1 0 . 9  
5.4 0 . 5  4.5 4.5 5 .4  

1 1 4  C.8 10.3 10 .3  11 .2  
6.6 1.0 4 . 4  4 . 4  0.4 

19.0 1.5 15.5 15.6 19.9 
6 . 5  0.6 5.2 5.3 6.4 
5.7 0 .6  4.0 U.2 5.7 

nax 
13 .6  
31. U 
26. 4  



SHOULDER, UPPER LIflR, A N C  HlUD f!EdSORE8EYTS 
(Males - Ages 6 .5  t o  7.5 Years) 

fieasurement 

Clavicale-Acromion Len 
Shoulder Breadth 
Biacromial Breidt h 
Shoulder-Blbou Leny t h  
Acromion-Radiale Length 
Upper Arm Circumference 
Upper Arm Depth 
E l  tow-Hand Len jt h 
Radiale-Stylion Lenyth 
Forearm Circunference 
Forearm Breadth 
Wrist Circumference 
Wrist Breadth 
Hand Lenyth 
Hand Breadth 
f i i n i m u m  Hand Clearance 
Thumb Crotch-did Fing L 
Thumb Leugth 
Thuab Diameter 
Index Pinger Length 
Index Finger Diameter 
fiiddle Pinger Lenyth 
niddle  Finger Diameter 
nid Finger-Thumb Grip L 
na~inum F i s t  Circ 
naxlmum F i s t  Breadth 
Maxi~un F i s t  Depth 

Cescript ive S t a t i s t i c s  
Mean s.d. Mia 5th 5 0 t h  
13.3 1 . 1  10 .8  11.1 13.2 
29.7 2.1 26.0 26.8 29.3 
27.2 1.6 23.6 23.7 27.2 
25.0 1 . 4  22.3 2 2 . 7  24.9 
23.0 1 20.2 20.2 22.8 
18 .0  2.0 15.2 15.7 17.6 

5.3 0.7 3.9 3 .9  5.1 
32.2 1.9 28.1 28.9 32.1 
18 .4  1 .5  14.9 15 .7  18 .1  
17.9 1 . 3  1 5 . 3  16.1 17 .8  
5.5 0 . 5  4.4 4.5 5.4 

12.4 0.8 10.9 1 1 . 0  12.3 
3 .1  0 . 2  2.6 2.7 3.1 

13.4 0 . 9  11.1 11.8 13.3 
6 . 3  0 .4  5.4 5.6 6 . 2  

52.7 4.0 47.6 47 .6  5 0 . 9  
9 . 7  0 . 8  8.0 8 .2  9.4 
4.7 0 . 3  3 . 8  3.9 4.6 

15 .5  1 .0  13.5 13.6 14.9 
5 . 3  0 . 3  4.6 4 .6  5.2 

1 2 . 1  0.8 10.3 1 0  11 .6  
5.8 0 . 4  4.7 4.9 5.6 

12.3 C.9 1F.3 10.4 11.9 
7.2 1.1 4.4 4.6 7.3 

20.2 1 . 2  17.7 17.8 20.1 
6 . 9  0.6 5.5 5.8 6 .7  
6 0 1  0 . 5  4.8 5.1 6.0 

SHOULDER, UPPE8  LIilB, A N C  H A N D  NEASUREHENTS 
(na les  - Ages 7 . 5  t o  8 . 5  Years) 

neasurement 

Clavicale-Acronion Len 
Shoulder Breadth 
Bidcromidl Ereddth 
Shoulder-Elbow Length 
Acronion-Radiale Length 
Upper Arm Circumference 
Upper Arm Depth 
el tow-Hand Length 
Hadiale-Stylion Lenyth 
Forearm Circumference 
Pcrearr Breadth 
Wrist Circumference 
Wrist Breadth 
Hand Lenyth 
Hand Breadth 
Min imum Hand Clearance 
T h u m b  Crotch-?lid F l n q  L 
T h u u b  Length 
Thumb Diameter 
Index Finger Length 
Index Pinger Diameter 
niddle  Finger Lenyth 
niddle  Finger Diaueter 
n i d  Finger-Thumb Grip L 
naximum F i s t  Circ  
Haxiaum F i s t  Breadth 
naxinua F i s t  Depth 

Cescript lve S t a t i s t i c s  
Ncan s.d. Min 5th 5Sth 95th 
13 .9  0.9 12.0 12.2 14 .0  15.3 
J0.8 2.1 26.0 27.8 3 3 . 5  3 3 . 5  
28 .3  1.2 2 5 . 6  26.1 2 8 . 2  3 0 . 2  
26.3 1.4 22.1 24.1 26.2 28.5 
23.8 1.2 21.7 21.9 23 .7  25.3 
l d . 9  2 . 3  14.9 15.5 18.5 23.5 

5 . d  0.8 4.0 4.1 5 .6  7.p 
33.8 1.7 28.4 31.4 33 .5  36 .3  
19.4 1 .3  16.5 16.5 19 .2  21.3 
1 1 .6  15.7 16.3 1H.4 21.3 
5 .8  0 . 4  5.0 5.1 5 . 7  6.5 

12.7 1 . 0  11.0 11.1 1 1 . 5  14.u 
3 .1  0 . 3  2.7 2.7 3 . 1  3 . d  

13 .9  0 . 8  11.5 12.6 1 3 . 8  15.2 
6 . 5  0.4 5.6 5.9 6.5 7.2 

52 .8  3.2 47.6 47.6 50.6 58.: 
9 .6  0 . 8  8.0 8.0 9 . 5  10.9 
4.7 C.4 3.9 3.9 4.7 5.2 

15.5 C.9 1 4 . 3  14.3 15 .9  16.d 
5 . 3  0.4 4 .5  4.6 5.3 5.3 

11 .0  0 . 7  11.1 11.1 11.5 13.1 
5 . 9  0 . 4  5 . 0  5.0 5 .8  6.5 

12.3 0 .8  11.1 11.1 11.8 13.4 
7 . 4  1 . 1  5 .2  5.2 7 .6  8.9 

20.b 1.3 1 8 . 5  18.8 2P.4 23.6 
7 , l  0 . 5  6 . 1  6 .1  7 . 1  7 . 7  
6.2 0 . 3  5.6 5 .6  6 . 2  6.7 



SHOULDER, !JPPER LIMP, A N D  H A N D  il@ASUhEKENTS 
(Males - Ayes 8 . 5  t c  9 . 5  Years) 

Measurement 

Clavicale-Acromion Len 
Shoulder Breadth 
Biacromial Breidth 
Shoulder-Elbow :en,j t t~ 
Acromion-R~dia le  Length 
Upper  Arm C i r c ~ ~ n ~ t s r e t i c e  
Upper Arm Deptn 
Eltow-Hand L f n ' j t h  

Radia le-Styl i0 .1  Lun j t h  
Forear@ i l r cumle rcncc  
Forearm Ureadt h 
Wrist Circuaf ereace 
Yrist Breadth 
Hand i e n j t  h 
n a n d  Breddth 
Ninimum aand C l k d ~ r ~ n c e  
T h u m b  Crotcn-Rib! F i r ~ y  L 
T h u m b  Length 
Thumb Diamtztor 
Intfex Finger L e ~ ~ g t h  
Index Finijrr  Diameter 
Kiddle F L R  j f r  Length 
n idd la  Pinqer 3 i , i r e ~ c r  
nid Finger-Thulnt) ( ; r ip  L 
Maximum P i s t  C i rc  
N d x l m u m  F i s t  brc, idt  h 
Hax imum F i s t  D.?p+11 

flax 
1 6 . 3  
3 9 .  Y 
3 2 . 1  
3 1 . 5  
LY.l  
2 9 . 2  

3 . 2  
4 g . 7  
2'4.5 
2 4 .  7 

S H O I J L U T S ,  I J P P p 1  !.I 7 L?, ANr I i P N D  U t A 5 U S E f i E N T S  
(Males - Aqes 3 . 5  t o  l o . :  Years) 

Clavicale-Acrou io:; Lvn 
Shoulder U ~ e a d t h  
Biacromidl B r e i J t t ~  
Shoul~iar-ELbou Lcn~jth 
Actomion-Pndialf L c n g c h  
Upper Rrln Tirc:un:~t)rc~lc:~i 
Upper Arm Dcp:h 
Elkow-Hand Len l t  h 
Radiale-.it ylic.1 L.?rl'jt h 
Foredrm Circumter?nca 
Fcrearn~ i 3 r ~ d d t  h 
Wrist dircumf ecence 
wrist a r z a d t h  
Hand L c n j t l ~  
Hand B r e ~ d t h  
M i n i m u m  Hand CL~:lr~rnc,! 
T h u m b  Crotch-Xid F i ! ~ g  L 
T h u m b  Length 
Thumb Di:in~eter 
Index Flng<;r Le!iy:~r 
Inllex F i ~ ~ q - l r  Di~n; .? tcr  
f i l ~ l d l e  Finqer Lt:ri({T 11 
Hiddie F l n q e r  Jiailie tttr 
Hihi Finqer-Thu~ni) Grip L 
Maximum F i s t  Cisc 
n d x i m u m  Fic;t Ure.i l tn 
Ilaximum F i s t  D s ~ t h  

Cescr lp t rve  S t a t l s t l c s  
Meall s . d .  n l n  5 t h  5 C t h  3 5 C , ~  Yax 
1 4 9  1 .C  1 3 . 1  1 3 . 2  1 4 . 7  1 6 . 4  1 7 . 2  
3 1 . 5  2 . 5  2 8 . 3  29.8 3 2 . d  3 7 . 9  4 2 . 4  
3 ~ . 3  1 . 5  2 7 . 5  2 7 . 6  3 3 . 4  3 j j . ~  

2t1.7 1 . 6  2 5 . 1  ~ 6 . 2  2 3 . 5  1  3 3 .  7 
2 1 . 1  1 . 9  ~ 2 . 5  3 . 9  L t . 5  28 .3  2 9 . 3  
23 .4  2 . 8  1 5 . 8  1 7  1 9 . )  2 5 . q  2 3 . "  

b . 4  1 . 1  4 . 5  4 . 7  h .3  6 . 1  1 .3  
h 2 .  1  3 2 . 2  3 3 .  1  3 5 . 7  U?.' 4 2 , ~  

2". 1 1 . 1  1 3 . 2  1 . 2  2 3 . 7  2 2 , 5  2 2 . 3  
1 3 . 8  1 . 7  1 6 . 7  1 7 . 5  1 9 . 4  2 3 . ;  2 4 . q  

0 . 3  c . 7  q . 0  5 . 1  h , 2  7 .5  7 . -  
1 3  1 . 2  1 1 . 7  1 l . d  1 3  1  1 7 . 1  

3 . 4  C . 3  2 .9  2 . 9  1 . 3  U e C  2 . 3  
7 5 . 1  C . 9  1 1 . 7  1 3 . 6  1 4 .  3 I 1 7 . 1  

7.C ' ,4 6 . 1  6 . 3  6.9 7.h 7 ,  
5 b . 3  3 . 1  50 .H  5 3 . 8  5 5 . 1  5 3 . 3  6 3 . 5  
1 C . H  C.b 9 .2  3 . 3  1  1  1 2 . 3  

5 . 3  0 . 5  4 . 4  u . 4  5 . 2  6.- 6.  1  
1 b . l  1 . 6  1 3 . 5  1 3  1 5 . 7  17.1) 1 a . 1  

9  0 . 5  5 .0  5 . 1  5 . 8  6 . 7  7. 2  
1 2 . 8  C . 6  1 1 . 1  1 1 . 1  1 2 . 4  1 3 . q  1 + . 1  

0 . 5  C .  5 5 . 6  5 . 7  6 . 4  7 . 2  7 . 6  
1 3 . 1  G.9 1 1 . 1  1 1 . 2  1 2 . 6  1 4 . 1  1 4 . 3  

u , , .  1.C 6 . 3  6 . 3  8 . 3  9 .5  1 1 . 5  
2 1 . 9  1 . 3  1 4  1 9 . 8  2 1 . 7  2 4 . 1  2 4 . ;  

7 . 4  0.5 6 . 4  6 .5  7 . 3  9 . 2  5 . 4  
6 .7  0 . 4  5.7 5 . 9  b . b  7 . 3  7 . 0  



SHOULDER,  UPPEI  L I M E ,  A N D  H A N D  MEASUi?ERENTS 
(nd les  - Ayes 1C1.5 t o  11.5  Years) 

Heasuremen t  

Clavicale-Acrom ion Len 
Shoulder Breadth 
Biacromial  Breadth 
Shoulder-Elbow Length 
Acromion-Radiale Length 
Upper Arm Circumforcnce 
Upper Arm Depth 
E l  kou-Hand Len j t  h 
Rad ia l e -S ty l ion  Length 
Forearm Circumkerence 
Fcrearm Breadth 
Wrist  Circumference 
Yrist Breadth 
Hand Length 
Hand Breadth 
H i n i n u n  tlar~d Cledrance  
Thumb C r o t c h - l i d  F i n y  L 
Thumb Length 
Thumb Diameter 
Index Finyer Lenjth 
Index Finyer  Diameter 
Hiddle  F inqe r  L e n ~ t  h 
Hiddle Finger  Dlase te r  
a i d  Finger-Thumb Grrp L 
Maximum F i s t  C i r c  
Maximum Fist  Breadth 
Claximum Fist D s p t h  

C e s c r i p t i v e  S t a t i s t i c s  
fiean s . d .  Nin 5 t h  50th 
15.3  1.1 12.3 13 .8  1 5 . 1  
34 .4  2.7 29.0 30.6 34 .0  
30.9 2,C 26.5 27.6 30.7  
29.7 1.4 26.0 2 7 . 1  2 9 . b  
26.9 1.7 23.4 23 .5  26 .9  
2  2.7 17.2 17.8 29 .6  

6 .0  0 .8  4 .5  4.6 5.9 
38.2 2.0 33.1 34 .9  38 .1  
21.4 1.3 18.1 18.4 21 .3  
20 .7  1.7 16.9 18.2 20 .4  

6 .2  0.5 5.1 5 .  1 6 .1  
1 3 .  0 . 9  11.4 11.6 13 .4  

3.4 0 . 2  2.8 2 . 7  3.3 
15 .5  C.9 13.5 14.0 1 5 . 4  

7.2 0.4 6.1 6.5 7 . 1  
58.8 4.0 50.8 51.0 57.4 
11.2 0.9 9.2 9.9  11.0 

5.5 0 . 5  4.5 4.7 5 .3  
16.8 1.0 14.3 14 ,6  16 .4  
6.0 0.5 4.8 5.1 6 .0  

13.2 0.8 11.1 11.4 1 2 . 8  
6.7  0.5 5.2 5.5 6.7 

1 3 . 4  0 . 8  11 .9  11.9 13 .0  
8.6 0 . 9  6 .1  6 , s  8.5 

23 .1  1.3 20.2 2 0 . 3  23.0 
7 .9  0 .5  6.9 7.0 7 .8  
6 .8  0.4 6.3 6 . 1  6 .7  

SHOULDER, UPPY.7 LIXE, A N C  h A N O  YEASUfiEPlENTS 
(Hales - Ayes 11 .5  t o  12.5 Years) 

Heasuremen t 

Clavicala-Acrouion Lcn 
Shoulder Breadth 
Biacromial  Bre td th  
Shoulder-Elbow Length 
Acromion-HadiaLc Lenqt h 
Upper Arm Circgmterenc+ 
Oppeu Arm Depth 
Eloow-Hand Len ~t  h 
Rad ia l e -S t ,y l io ;~  Lenyt l~  
Forearm Circumtrcence 
Forearm Ilreadth 
Y r i s t  Circumferecce 
Yr i s t  Breadth 
Hand Length 
Hand Breadth 
M i n i m u m  tiarid C l ra rancc  
Thumb C r o t c h - l i d  T 1 : l j  :. 
T h u m b  Length 
Thuno Didmeter 
Index F ~ n g r r  L a ~ ~ q t h  
Index F i n g ~ r  Diameter 
Middle Finyer L c n j t h  
Hiddla Finqer  3 iameter  
Mid Finger-Thunb I ; r lp  L 
Maxi~um F i s t  Ciro  
laximum Fist. Br?dd:t~ 
U a ~ i a u m  Fist D a p t b  

C e s c r ~ p t i v e  Statistics 
Neau s.d. M i n  5 t h  5 ? t h  9 5 t n  
15 .6  1 .2  13 .6  13 .6  15.6 18.; 
3 5 . j  2.4  30.0 31 .3  35.1 3 3 . 7  
32 .2  1.9 27 .0  28.1 3 2 . 2  3U.O 
31.0 1 .7  2 b . 0  2 8 . 6  3C.7 3 3 . 3  
28.5 2.C 24.5 25 .7  28 .1  32." 
22 .0  2 .7  17.4 1Y.4  21 .4  2 7 , 2  

6 . 7  6 .9  5.2 5.4 6 . 5  8 , 5  
40.C 2 . 3  34 .6  36 .6  3 9 . 6  4U.: 
2 2 . 5  1 . 7  15.5 10 .6  2 1 . 4  25 .7  
21 .2  1.7 18.3 18 .3  2 . 4  24 .4  

6 , 6  0 .6  5.4 5.5 6 . 5  7.7 
1  1 .2  12.2 12.4 1 4 . 1  16 .1  

3.6 C . U  2.8 3.0 J . b  U.2 
1 6 . 2  1.0 13.7 14.5 16 .0  17 .5  

7 . 4  C.5 6.4.  6 .7  7 . 3  8.U 
5 9 , s  4 . 2  50.8 51 .7  57 .2  6 5 . 9  
1 1 . 4  1.0 9 .5  9 . 7  11 .2  13.'  

5 . 7  0 . 4  4.9 5.C 5 .6  6 . 3  
1 7 , L  1.2 15.0 15.6 1  1A.b 

6 . 3  0.5 5.2 5.3 6 .3  7.C 
13.5 0 .9  11.9 11.9 1 3 . 1  14.5 

6 .9  P .6  5.6 5.8 b .  7.7 
7 j . 7  0.e 11 .9  1 1 . 9  1 7 . 2  1 4 . 7  

0 . 9  1.2 5 . 1  6.0 3 . 1  10 .4  
23 .2  1.7 19.6 20.0 2 . 2  2 6 . 1  

7 . 9  0.7 6.5 6.7 7 .d  9.3 
7.0 0 .5  6 .1  6.2 6. 3 7 .  3 



SHOULDER, UPPER LIfl2, A N D  H A N D  NEASUREHEHTS 
(Hales - Ages 12 .5  t o  1 3 . 5  Years) 

fieasurement 

Cldvicale-Acromion Len 
Shoulder Breadth 
Biacromial  Breadth 
Shoulder-Elbow Length 
Acromion-Radidle Length 
Upper Arm Circumfzrence 
U ~ p e r  Arm Depth 
Elbow-Hand Lenyth 
Radiale-Sty licn Lsn y t h  
Forearm Circumference 
Forearm Breadth 
Wrist Circumf ereoce  
Wrist Breadth 
Hand Length 
Hand Breadth 
H i n i m u m  Hand Clrarance  
T h u m b  Crotch-Yid F i n y  L 
Thumb Length 
Thumb Diameter 
Index Finger Length 
Index Finger  Diameter 
n ldd le  Finger Length 
Middle Finger Di3meter 
Hid Finger-Thumb Grlp L 
fiaxinum F l s t  C i rc  
naxisum F i s t  Drenith 
Maximum F i s t  Ddpth 

Lesc r ip t ive  S t a t i s t i c s  
Mean s.d.  fiin 5th 50th 
16.4 1 . 4  13 .6  14 .0  1 6 . 3  
36 .9  2 . 7  31 .0  3 3 . 0  36.4 
33 .7  2 . 4  28 .9  29 .9  330 1  
32 .4  2.C 28 .3  29.0 3 2 , l  
23.8 1 . 9  24 .9  26 .6  2'3.6 
2 3 . 1  2 . 8  1 8 . 1  1 9 . 3  2 2 . 8  

7 .0  1 . 1  4.7 5.6 6 .8  
4 1 7  2.7 35 .9  3 7 . 5  4 1 . 3  
23 .5  1 .9  1 5 . 8  20.5  23 .4  
22 .3  2 .0  18 .3  1 9 . 5  2 2 . 1  

7 .0  0 . 8  5 . 3  5.7 6 . 3  
14 .7  1 . 2  12 .3  1 2 . 7  1 4 . 4  

3 . 7  0 , 3  3.0 3.1 3 .7  
16 .9  1.1 14 .5  15 .1  1 6 . 7  

7 . 8  0 . 5  6 . 8  7.0 7 .6  
6 1  4 . 7  5 4 . 1  5 4  6 0 . 5  
11 .9  0 . 8  19 .1  10.2 1 1 . 9  

6 .0  0 . 5  5 .1  5 .2  5 . 8  
18.0 1 . 2  1 5 . 8  15 .9  1 7 . 5  

5 .5  0 . 5  5 . 5  5.6 6 . 5  
14.0 1 .0  11.9 11 .9  1 3 . 5  

7 . 3  0 . 5  6 . 2  6 .3  7 . 3  
14 .2  1 .0  11 .9  12.4 1 3 . 7  

'3.4 0 . 9  6 . 5  7 .4  9 .4  
24 .6  1.8 21 .2  21.4 2 4 . 6  

8 .4  C.8 6 . 7  e . 9  8 .2  
7.4 0 . 5  6 .3  6.6 7 .4  

SHOULDER, 3 P P E 3  L I X E ,  A N C  H A N D  flLASUREhENTS 
(Ndles - Ages 1 3 . 5  t o  1 4 . 5  Years) 

fieasurement 

Clavicale-Acro~nion Len 
Shoulder Breadth 
Biacromidl Bre.idth 
Shoulder-Elbow Length 
Acrooion-Endidle Seiiyt h 
Upper Arm Circumterence 
Upper Arm Depth 
Elbav-Hand Length 
Radia lc-Styl ion i r n g t i ~  
Forearu Circumterence 
Fccearm U r ~ a d t  h 
Wrist Circumference 
Wrist Breadth 
Hand Leriyth 
Hand Breddth 
M i n i m u m  Hand Cledrdt~ce  
Thumb Crotch-diti P l n q  L 
T h u m b  Lenyth 
Thumb Diameter 
Index Finger Leliyth 
Index Pingar D i a m ~ t e r  
Hiddle F i~ tye r  L t  n y t h  
Uiddle Finger Diamzter 
H i d  Finger-ThuaL Brip L 
Haximum F i s t  Ci rc  
Maximum F i s t  Brtndt h 
Maximum F i s t  D e p t h  

f e s c r i p t i v e  S t a t l s t l c s  
Sean s a d .  n l n  5 t h  5 2 t o  
17 .1  1 . 4  1 .  14 .8  1h.Y 
3 . 1  2 . 8  3 3 . 3  34 .8  3 8 . 9  
34 .9  2 . 2  31 .1  31 .4  3 4 . 7  
3 3 . 9  2 . 1  29 .2  33 .4  3 3 . 8  
30.7 1.9 26 .8  2 7 . 2  3C.7 
24 .6  2 . 6  1 8 . 7  20 .7  2 4 . 2  

7.6 1 . 0  5 . 7  6 .0  7 . 5  
4 4 2  2.8 3 7 . 9  39.6  43 .9  
2 4 . 8  2 .1  21.4 21 .8  2 4 . 4  
23 .7  1 . 8  19 .3  2 0 . 7  2 3 . 5  

7 .5  0 . 7  5.5 6 .  4 7 . 4  
1 5 , 7  1 . 2  12 .2  1  1 5 . 5  

4 . 1  0 . 4  3.0 3 . 4  4. 1 
1 7 . 8  1 .2  14.9 15 .9  1 7 . 7  

8 . 3  0 . 6  6 . 7  7 .1  H.2 
6 5 . 5  5 . 5  5 4 . 1  5 5 . 4  6 3 . 5  
1 2 . 3  1 . 1  9 .5  1 0 . 2  1 2 . 2  

h .2  0 . 6  5 . 1  5 .1  6 . 1  
1 8 . 0  1 . 5  15 .8  16 .3  1 8 . u  

b.S C.6 6 .0  6 .0  b .7  
1 5  1 . 2  11 .9  1 2 . h  1 4 . v  

7.6 0 . 7  6 . 6  6.0 7 . 4  
1 4 . 7  1 . 2  11 .9  1 2 . 1  l U . ?  

9.4 1 .0  7.0 7 . 2  9 . 4  
25 .9  2 . 1  2 1 . 7  2 2 . 5  25 .6  

9 .8  1 . 0  6 . 9  7 .3  8 . 6  
7 . 7  0 . 7  6 .5  6.b 7 . b  

95th 
18 .9  
4 1 . 8  
38 .1  
35 .  8  
32 .4  
27.9 

8.3 
46 .4  
26 .9  
2 5 . 5  

a.2 
1 6 . 6  

4.2 
18.7 

8 .9  
6 6 . 6  
13 .2  

6 . 6  
19.d 

7.5 
l i . ?  

8 .2  
15 .7  
10.4 
27 .2  

9.0 
8 .2  



SHOULDER, UPPER L I i l F ,  A N D  H A N D  MEASUREHENTS 
( n a l e s  - Ages  1 4 . 5  t o  1 5 . 5  Y e a r s )  

n e a s u r e m a n t  

C l a v i c a l e - R c r o m i o n  Len 
S h o u l d e r  B r e a d t h  
B i a c r o m i a l  B r e i d t h  
S h o u l d e r - E l h o w  L e n g t h  
A c r o m i o n - R a d i a l e  L e n y t h  
Uppe r  Arm C i r c u m f e r e n c e  
Uppe r  Arm D e p t h  
Elbow-Hand Leny t h  
R a d i a l e - S t y  l i o n  L a n y t h  
P o r e a r a  C i r c u m f e r e n c e  
F c r e a r m  B r e a d t h  
Wrist C i r c u m f e r e n c e  
Wrist B r e a d t h  
Hand L e n g t h  
Hand B r e a d t h  
n in imum Hand C l e a r a n c e  
Thumb C r o t c h - Y i d  F i n g  L 
Thumb L e n g t h  
Thumb D i a m e t e r  
I n d e x  F i n g e r  L e n ' j t h  
I n d e x  F i n g e r  D i a m e t e r  
M i d d l e  F i n g e r  L e n y t h  
f l i d d l e  F i n g e r  D i a m e t e r  
Mid F inge r -Thumb  G r i p  L 
Vaxiaum F i s t  C i r c  
Maximum F i s t  B r e a d t h  
Vaximum F i s t  D?pth  

C e s c r i p t i v e  S t a t i s t i c s  
nedn s . d .  n i n  5 t h  5 0 t h  
17 .9  1 . 3  15 .4  15 .4  1 8 . 0  
4 0 . 7  2 . 9  34 .8  3 5 . 8  UQ.4 
36 .3  2 . 0  3 3 . 2  3 3 . 2  36 .4  
35 .1  2 . 0  36 .3  31 .6  3 5 , l  
3 1 . 5  1 . 5  27 .5  2 7 . 8  3 1 , 7  
2 5 . 9  3 .1  20.3 20.8  25.6 

7 . 6  1 . 1  5.7 5 .9  7 . 5  
4 5 . 5  2 . 7  37 .5  4 0 . 5  4 5 . 5  
25 .3  1 .6  22 .2  2 2 . 4  2 5 . 8  
24.7 2.1 20.4 21.0 2 4 . 5  

7 . 6  C.7 6.2 6 . 3  7 . 6  
1 5 . 7  1 .1  1 3 . 3  1 3 . 5  1 5 . 8  

4 . 1  0 . 3  3.4 3.4 U.0 
1 8 . 2  1 .0  15.6 16 .3  1 @ , 2  

8 . 5  C.5 7 .3  7 . 5  8 . 5  
6 Y . U  4.9 6 0 . 3  6 0 . 3  6 6 . 3  
1 3 . 0  1 . 0  10.4 11.3  1 3 . 1  

6 .6  0 . 4  5.5 5.8 b . 5  
19 .7  1 .3  17.4 17 .4  1 9 . 1  

7 . 2  0 .5  6 .2  6 .3  7 . 1  
1 5 , 3  1.C 13.5 13 .5  1 4 . 8  

8 . 0  0 . 6  6 . 8  7.0 8 . 0  
1 5 . 6  1 . 0  1 3 . 5  13 .6  1 5 . 1  
10.3  1 .0  8.0 8 .4  10 .4  
27 .5  1 . 7  23 .1  24 .1  2 7 . 6  

9 . 5  0 . 8  8.0 8 .1  9 .4  
9 . 1  C . 5  6 . 9  7.0 8 . 2  

S H O U L D E R ,  m P P c a  L I X L ,  A B C  H A N D  M E A S U R E M E N T S  
( M a l e s  - Ages 1 5 . 5  t o  1 6 . 5  Y e a r s )  

M e a s u r e m e n t  

C l d v i c a l e - A c r o m i o n  Lsn 
S h o u l d e r  B r e a d t h  
B i a c r o m i a l  B r e i d t h  
S h o u l d e r - E l b o w  L e a y  t h  
A c r o m i o n - P a d i a l e  L e n g t h  
Upper  Arm Cicc r n ~ f e r c n c e  
Uppe r  Arm D e p t h  
E l tow-Hand  Len'~t.11 
H a d i a l e - S + y l i s ! i  L e n g t h  
F o r e a r m  C i r c u m f e r e n c e  
Fo rea rm B r e a d t h  
Urlst Circumference 
Urist U r e a d t h  
Hand L e n y t h  
Hand B r e a d t h  
Vinimum Hand C i c a r a n c e  
Thumb C r o t c h - B i d  F i n j  L 
Thumb L e n g t h  
Thumb D i a m e t e r  
I n d e x  F i n g e r  L.?ng+.h 
I n d e x  F i n y r r  U i d m r t e r  
Middle? F i n g e r  L r n y t n  
M i d d l e  F i n g e r  a i d m e t e r  
M i d  Finge r -Thuml )  ';rip L 
Haximum F i s t  C i r c  
Haximum F i s t  B r e a d t h  
Maximum F i s t  D e p t h  

C e s c r i p t i v e  S t a t i s t i c s  
h 3 e a n  s . d .  P l n  5 t h  5 C t h  

31 18 .8  1 , 4  1 6 . 5  16 .6  1 8 . g  
1 L O  4 3 , L  3 . 1  3 5 . 5  38 .2  4 3 . 5  

31 ? d ,  1  2 . 6  34 .2  3 4 . 4  37 .9  
S Y  3 h . 6  1 .8  33 .3  33 .1  3 6 . 9  
3 1  12.9  2 . 0  29.0 29 .0  1 3 . 2  

1 tC  27 .4  3 . 1  2 0 . 5  2 1 . 8  2 7 . 7  
37 0 . 6  1 . 2  6.2  6 . 3  8 . 4  

1 C O  4 7 . 3  2 . 3  1  43 .4  4 7 . 2  
31 i b . 4  1 . 5  22 .3  2 3 . 3  2 6 . 2  

l r 0  26 .1  2 . 3  2C.3 2 1 . 9  26 .2  
37  9 .4  C.9 6.4 6 . 8  h .  3  
!P 1 6 . 7  1 . 4  12 .5  14 .1  16.3 
A7 4. J 0 . 5  3 .0  3 .4  4 . 3  
9 9  1 8 . 9  1.0 1 5 . 1  1 7 . 3  1 8 . 3  
a9 8 . 8  0 . 5  7 .0  7 .7  d . 8  
3 1  7 1 . 2  5 .2  6 0 . 3  61 .2  6 8 . 9  
2 1  1  0.5 10 .8  1 1 . 3  1 3 . 5  
3 1  6 . b  c . 4  5 . 7  5 . 9  b . 6  
3 1  LO.4 1 .3  17 .4  1 7 . 5  1 3 . 6  
31  7 . 3  0 . 4  6 . 4  6 . 5  7 . 2  
31  1 5 . 7  1 . C  14.3  1 4  1 5 . @  
3 1  8 . 2  0 . 5  7 .1  7 .2  9 . 0  
j l  l b . 0  1.C 14 .3  1 4 . 3  1 5 . 5  
31  1 0 . 3  l . C  8 . 2  8 . 3  1 3 . 3  
31 2 8 . 1  2 . 0  22.0 L3.3  28 .0  
1  S . 6  C.9 8.4 8 . 4  O . 4  

31 8 . 5  0 . 5  7 . 5  7 . 5  H e 4  

l a x  
22 .8  
51 .8  
4 3 .  P 
4 1 . 9  
36.:  
3 6 . 8  
1 1 . 6  
52 .7  
3 3 . 6  
31 .6  
1;. 7  
1 3 . 5  

5 . 3  
2 l . b  
1 3 , "  
8 2 . 6  
1 5 . 2  

7 .2  

I d .  1 
9 . 1  

l a .  1  
1 L . r  
32 .5  



SBOOLDIR,  UPPER LINE, A N D  H A N D  MEASUREMENTS 
( d a l e s  - Ages 1 6 . 5  t o  1 7 . 5  Years) 

Clavicale-bcromion Len 
Shoulder Breadth 
B i a c r o a i a l  Breadth 
Shoulder-Elbow Length 
Acroaion-Radiale Length 
Upper Arm Circus te rcnce  
UFper Arm Depth 
E l  tow-Hand Lenqt h 
Radia le-Styl ion Length 
Forearm Circumferenca 
Pcrearm Breadth 
Wrist Circuaterer ice  
Wrist Breadth 
Hand ~ c n q t h  
Hand Brcadth 
niniaum Hand Clearance 
Thumb Crotch-!!id P i n y  L 
Thumb Length 
Thumb Diabetcr  
Index Pinqer Ldayth 
Index Finger  Diameter 
n iddle  Finger Length 
n idd le  Finger Diameter 
nid Finger-Thush Grip L 
naximum Fist CLrc 
Raximum Fist Breadth 
Harimurn P i s t  Detth 

Cesc r ip t ive  S t a t i s t i c s  
N Hean s.d. Win 5 t h  5 0 t h  

38 13.0 1 . 2  15 .9  1 6 . 3  19 .0  
l b u  4 4 . 3  2.7 37.6 3 9 . 3  4 u . 2  

3 8  3 3 . 5  2 .1  32 .8  3 3 . 1  38 .7  
104 3 6 . 9  1 . 8  32.8 33 .9  3 6 . d  

3 8  3 3 . 3  1.9 29.6 30 .6  32 .7  
1Cu 28 .5  2 . 9  22 .1  22.9 2 8 , L  
i E  8 . 8  6 . 9  6 .9  7.1 d.9 

1C4 47 .7  2 .1  42 .6  44 .4  47 .6  
3 8  26 .7  1 . 2  24 .3  24 .6  26 .3  

164  26 .7  1 .9  22 .1  23.0 2 6 . 6  
2 8  8 . 5  0 . 6  6.7 7.1 8 . 5  
i 8  6  1 . 3  13.1 3 4  1 6 . 7  
i 8  Ue3 0.4 3 . 7  3.7 '4.3 

1C4 1 8 . 9  0 .9  16 .5  17.2 18 .8  
I t 4  8.8 0.4 7 . 8  8 .2  8.8  
38 72 .2  4 .2  66 .7  66.7 69 .7  
38 1 3 . 3  1 . 0  10.6 11.1 13 .2  
3 6  6 . 8  O n ?  5 .5  5 . 8  6 .7  
38 2 0 , 4  1 .2  19 .0  19.0 19 .6  
3 @  7 .4  0 .5  6 . 3  6 .3  7 . 3  
38 15 .8  1 .  1  1 3 . 5  1 3 . 7  1 5 . 4  
38  8 . 1  0.5 6.9 7.0 8 .0  
38 16 .2  1 .1  1 4 3  14 .3  1 5 . 7  
38 10 .3  1 .1  7 .6  7 . 8  1 9 . 3  
3e  29 .5  1 . 4  25.6 2 5 . 8  L d . 4  
3 @  9 . 9  0 . 7  7 .8  8 . 6  9 .e  
j H  6 . 5  O,4 7.6 7 . 7  d . 4  

SHOULDER, I 'PP98 iI", A N D  N A N D  HEASUfiEnENTS 
(flales - A q ~ s  17 .5  t o  19.C Years) 

Clavicale-Acromion Lcn 
Shoulder Breadth 
n iacromial  Bre i ' l t  h 
Shoulder-Elbou Length 
Acromion-Radiale Length 
Upper Arm Circumference 
Upper Arm D e p t h  
Elbow-Hand Len ~ t h  
Radia le-Styl lon Length 
Pcrearm Circumteronca 
Fcrearm Breadth 
Wrist Circumference 
Wrist Breadth 
Hand Length 
Hand Breadth 
f l i n i m u m  Hand Cledra l~c r  
T h u m b  Crotch-?lid F i n y  2, 

Thumb Length 
Thumb Didmeter 
Index Finger Lengt l i  

Index F i n y e r  Diameter 
Hiddle Finyer L e n q t h  
Hiddle Finger d i a m e t e r  
R i d  Finger-Thumb ( ; r i p  L 
Maximum F i s t  Circ 
flaximum F i s t  Breadth 
Warimum F i s t  Depth 

r e s c r r p t i v e  S t a t i s t i c s  
Yean s.d. F i n  5th 5"th 
1 9 . 9  1 . 2  18 .2  1 8 . 2  15 .4  
45.6 2.6  39 .3  0 0 . 5  4 5 . 2  
39 .7  1 . 9  35 .6  35 .6  3'4.6 
37 .4  2.2 33 .7  3 4 . 3  3 7 . 1  
jU.0 1 .7  3 1 0  31 .1  33.6 
2 9 . 5  2 .5  21 .7  24 .8  23 .4  

q . 3  1 . 3  6.7 7 .3  9 . 3  
3  2 . 3  43 .1  44 .4  4 7 . 8  
2 7 . 2  1 . 8  23 .2  ~ 3 . 3  2 7 . 3  
27 .7  1 .8  21 .4  ~ 3 . b  27 .9  

8 . 9  P .9  7 . 2  7 . 3  8.8 
1 7 . 2  7.5 3 1 4 . 8  1 6 . 8  

4 .4  0 . 4  3 .7  3 .8  4 . 3  
1 9 . 2  0 .9  17.0 17 .4  l o .  1  

9.C P .5  7.6 8.2 3 . 3  
7 5 . 4  4 .3  6 6 . 7  6b .7  7 3 . 3  
14.6' 1.0 12 .3  12 .3  1 3 . 9  
6 . 9  0.4 6.2  6.2 6 . H  

2 0 . 8  1.C 1 9 . 0  19 .0  2n.C 
7.6 C.4 6.4 6 . 6  7 .6  

16 .4  0 . 7  15.0 15 .0  15 .8  
a.s 0 .5  7.2  7 .3  ti .4 

1 6 . 9  1 .0  15 .0  15 .0  16 .4  
10.5 0 . 9  8 . 7  8.9  1 3 . 3  
2 9 . 8  1.6 27.2 27 .2  29 .2  
1P .2  0 . 7  8 . 8  8.9 1 q . l  

8 . 6  0 . 6  7.6 7.7 6.4 

Max 
21 .6  
51 .7  
42 .v  
4 0 . 9  
3 7 . 1  
33.9 
13 .6  
5 4 . 1  
2 3 . 5  
3 2 . 3  

9 .6  
1 8 . 8  

5 . 0  
2 1 . 7  

9 . 9  
8 5 . 7  
15. 4 

?. 7  
21.6 

3 .6  
13 .5  

9 . 3  
19.0 
1 2 . 3  
3 1 . 2  
1 1 . 5  

3 .4  

Max 
2 2 . 0  
5 1 . 2  
4 1 . 3  
48 .4  
37 .1  
3 b . 6  
1 1 . 1  
53 .2  



S H O U L D E R ,  UPPER LIHE, A N D  h A N D  MEASUREUENTS 
(Females - Ages 2.0 t o  3.5 Years) 

Measurement 

Clavicale-Acromion Len 
Shouldet Breadth 
Biacromial Breidth 
Shoulder-Elbow Leny th 
Acromion-Radiale Leng t h 
Upper Arm Circumferencs 
Upper A r m  Depth 
Elbow-Hand Length 
Radiale-Styllon Length 
Forearn CircumCeronce 
Fcrearm Breadth 
wris t  Circunfecence 
Wrist Bteadth 
Hand Length 
Hand Breadth 
U i n i m u m  Hand Clearance 
T h u m b  Crotch-lid Frny L 
Thumb Lenyth 
Thumb Diameter 
Index Finger Length 
Index Finger D~ametsr 
Uiddla Finger Senyth 
Hiddle Flnger 3lameter 
Uid Finger-Thumb Grlp L 
naximum F i s t  Circ 
Maximum F i s t  Breadth 
Maximum Frst Dapth 

Cescript ive S t a t i s t i c s  
Uean s a d .  H i n  5 t h  5 0 t h  
1C.7 0 .8  9 . 7  9.7 10.5  
24.1  1 .5  19.3  21 .3  24 .0  
2 l . b  1 .2  19.2  19 .5  21.6 
1 8 . 2  1 . 3  1 5 . 5  15 .9  1 8 . 1  
16.5 1.0 14.9 14.8  16 .5  
15.7 1 . 3  12 .6  13.4  15 .7  
4 .6  C.6 3 . 2  3 .5  4 .5  

24.0 1 .5  21.0 21.8  23.6 
13.2  1 . 0  1 1 . 3  11.4 13.0 
1 5 . 5  1 . 0  13 .1  13.7 15 .6  

4 .5  0 . 4  3.9 3 .9  4 .4  
1 1 . 2  0 . 9  9.4 9.6 11.0  

L.9 0 . 3  2 . 3  2.3 2 .8  
1 0 . 3  6 .6  9 . 3  9 .3  10 .2  

5.0 0 .3  4 .0  4.4 4 . 3  
41.6  1 . 6  38.1 38.1  41 .9  

7.4 (2.7 6.2 6 .2  7 . 2  
3 .5  0 . 3  2 .6  2 . 7  3.4 

11.9 0 . 8  10 .3  10.4  1 1 . 5  
4 .1  0 . 3  3 . 4  3 4.1 
9 . 3  0 . 5  8 . 3  8.3 9 . 2  
4 . 4  0 . 3  4.0 4.0 4 . 4  
9.6 0 . 6  8 . 3  8 .4  9 .3  
6 . 2  C.7 '4.5 4.7 6 . 3  

1 7  1.0 1 3 . 7  13.8  1 5 . 7  
5 .6  0 . 4  4 . 9  4.9 5 . 6  
4 . 2  0 . 5  3 .0  3.1 4 . 1  

S H O U L D E B ,  UPPEd LIME, A N D  H A N D  JEASUREHENTS 
(Females - Aqe; 3.5 t o  4 . 5  Years) 

Wedsurement Cescript iva S t a t i s t i c s  
N Mean s.d. Yln 5 t h  50th 35th ?lax 

Clavicale-Acromion Len 3 5  1 1 . 2  0 . 9  9 .1  9.5 11 .3  1 2 . 7  1 3 . 9  
Shoulder Breadth 116 i 5 . a  1 . 5  21.6  22.7  25.8 2d.': 3 7 . 7  
Biacromial Breidth 35 23.1 1.4 2C.C 20 .2  2 3 . 3  25. '  2 5 . 5  
Shoulder-Elbow Lenijth f l C  2 6 . 3  1 . 2  17 .7  18.4  2 0 7 1  22.3  2 3 . 1  
Acromion-RadialeLentjth 34 1 8 . 1  1 . 1  15.6  16.2 1 8 . 2  19.6 23 .2  
Upper ArmCi rcue f r r cnc~  1C9 1 6 . 2  1 . 3  1  14 .2  16 .0  1 8 . 5  2 ? . 9  
Upper Arm Depth 3 8  4 .9  0.7 3 .5  3.7 4 . 3  6 .  u.5 
Eltow-Hand Lcnjtb 11C 26 .8  1.6 2 3 . 1  24.3 2 5 . 6  29.4 31 .8  
Radiale-Styl io:~ i e ~ i . j t h  3 5  14.7 1 .2  12 .7  12 .8  1 4 . 6  16 .6  1 5 . 8  
Forearm Circunfsreace 1 r 9  16.0 1 . C  13 .2  14.4  1 5 . 7  17.7  1 3 . 2  
Fcrearm Breadth 3 7  4 . 8  0 . 5  3.5 3.8 4.9 5.U 5 . 8  
wrist  C i r c u ~ f e r e n c c  4 0  11 .4  C.9 9 . 2  13 .1  11 .4  1 2 . 3  1 3 . 4  
Wrist Breadth G 2.9 0 . 3  2.1 2 .2  2 . 1  3 . 3  3 . 4  
Hand Length 1C9 11.5 0 . 8  9.4 1C.2 1 1 . 4  1 7  1 3 , 9  
~ a n a  e r e ~ d t h  1U9 5 , 4  0.4 4.5 4 .6  5 . 3  5.9 5 . 3  
N i n i m u m  Hand Clea rance  3 4  45 .7  3.1 41 .3  41 .3  '43.8 50.1  54 .1  
Thumb Crotch-Mid P i n q  L 30 7 .9  0 .9  5 . 9  6.1 9 . 3  8 . 3  3 . 7  
Thumb length 3 U  3.8 0 . 4  2.8 2 . 9  3.13 4 .3  4 . 5  
T h u m b  Diameter 34 1 2 . 3  1 .0  11.1  11 .1  1 2 . 3  14.2  1 5 . 9  
Index Finger Leiigth 3 4  4.4 0 .4  3.5 3 .5  4 .4  5.?' 3 . 3  
Irltlex Finger D i i m o t + r  34 10.0 0 . 7  8 .7  8 . 8  9.6 13. 1 1 1 . 1  
Middle Finger L P n ' j t h  3 4  4.9 C.4 3.9 4 .0  4 . 9  5.6 5 . 7  
Middle Finger Didmater j 4  13.2 0 .7  9.1 9 . 1  ,4.H 11. :  1 7 . 3  
Mid Finger-Thu~ob G l r p  L 31  6 . 2  1.0 4.1 4 . 3  . I  7 . 6  7 . 8  
P,aximum F i s t  Circ 34 1 6 . 8  1.2 14.5 1 4 , 7  1  18.7  1 9 . 3  
Maximum Flst Breddth 3 4  6.1 0.5 5.3 5 . 3  h .0  5 . 7  7 . 2  
Maximum F i s t  D , ? p t h  4 4.8 3 . 5  3.7 3 .8  B.8 5 .9  5 . 5  



SHOULDER, UPPER LI%, A N D  H A N D  MEASUREUENTS 
(Fenales - Ages 4.5 t o  5.5 Years) 

Clavicale-Acromion Len 
Shoulder Breadth 
Biacromial Ereadth 
Shoulder-Elbow Length 
Acromion-Radiale Length 
Upper Arm Circumference 
U ~ p e r  Arm Depth 
Eltou-Hand Lenjth 
Radiale-Stylion Lenyth 
Forearm Circumferance 
Fcrearm Breadth 
Wrist Circurference 
Wrist Breadth 
Hand Length 
Hand Breadth 
flinimum H a n d  Clearance 
Thumb Crotch-Mid P i n g  L 
Thumb Length 
Thumb Diameter 
Index Finger Length 
Index Finyer Diameter 
Niddle Finqer L e n y t h  
Hiddle Finqer Diameter 
M i d  Finger-Thumb Grip L 
Raximum F i s t  Circ 
Maximum F i s t  Breadth 
!laximum F i s t  Dcpth 

Cescriptive S t a t i s t i c s  
nean s.d. N i n  5th 50th 
12.0 6.8 9.9 10.3 11.8 
26.8 1.4 22.7 24.4 26.8 
2 1.1 21.9 22.2 2 4 . 3  
L1,7 1.2 18.5 19.4 21.8 
19.2 1.0 15.8 17.8 19.0 
16.4 1.5 14.5 14.7 16.7 
5.0 C.6 3.7 4.0 5.0 

28.3 1.5 24.7 16.1 28.2 
15.8 1.1 13.8 14.1 15.5 
16.5 1.1 14.4 14.9 lb.3 
4.5 C . Q  4.1 4.2 4.9 
11.7 5.9 10.0 10.3 11.6 
2.9 C.2 2.5 2.5 2.9 
12.0 0.7 10.3 10.7 11.9 
5.5 '7 .3  4.8 4.9 5.5 

47.3 3.2 41.3 1 3  45.5 
4.1 0.7 6.7 6.8 9.0 
4.1 0.4 3.4 3.5 4.Q 

1 . 2  0.9 11.9 11.9 12.6 
4.6 P.4 4.0 4.0 4.5 

1'2.4 0.7 9.1 9.1 9.3 
5.0 0.4 4.4 4.4 5.0 

10.6 G.7 9.5 9.5 16.1 
6.4 c.9 4.8 4 . 8  b . 4  
17.5 1.2 15.7 15.8 17.2 
6.C L.5 5.2 5.L 5.9 
5.1 0.5 4.0 4.1 5.3 

SHOULDER, V P P E a  L I ! l L ,  A N C  H A N D  YPASUREMENTS 
(Females - Aye3 5 . 5  t o  6 . 5  Years) 

Heasurenent 

Clavicdle-Acromion Len 
Shoulder Breadth 
Biacronial Breitlth 
Shoulder-Elbow L e n g t h  
Bcroaion-Radidle Leny t. h 
Upper A r m  Circumference 
Upper Arm Deptn 
Elhou-Hand Len.jth 
Radiale-Stylion Lsnyth 
Porearm Circumference 
Forearm Breadth 
Wrist Circumferenc~ 
Wrist Breadth 
Hand Lcnyth 
Hand Breadth 
n i n i m u n  Hand Clearance 
T h u m b  Crotch-Rid F i o g  L 
T h u m b  Length 
Thumb Diameter 
Index Finger Length 
Index Finger Diaretcr 
H l d d l e  Finger L e n g t h  
Middle Finger 3 i a s ~ t e r  
M i d  Finger-Thuub G r i p  L 
naxlmua F i s t  Circ 
Maximum F i s t  Breadth 
Haximum Fist Dopth 

Cescriptive Statistics 
!!pan s.d. Mia 5th 5Cth 
12.5 C.7 10.5 11.1 1~.4 
17.6 1.6 24.5 25.3 27.7 
25,6 1.1 21.9 23.G 25.6 
2 . 1  1.2 18.8 21.1 23.0 
10.1 1.1 17.8 17.9 12.3 
17.1 1.5 1 .  14.9 17.C 
5.4 c.8 4.0 4 5.4 

29.9 1.6 25.4 27.2 L7.d 
1 6 , l  1.3 14.1 14.2 15.8 
1b.d 1.1 14.2 1 5  1b.7 
5.3 0.6 4.1 4.3 5.1 
12.2 0.8 10.9 11.0 12.1 
3.0 L7.4 2.2 2.3 3.3 
12.6 0.7 1.8 11.4 11.5 
5.8 C.4 5.1 5,2 5.8 

4d.6 2.7 44.5 44.5 45.8 
8.6 9.6 7.5 7.6 8.4 
4.3 0.4 3 . 8  3.8 4.3 

I .  o . e  11.9 11.r 13.5 
4.9 3.3 4.3 u.3 4.H 
10.9 C.7 9.5 9.5 1C.5 
5.4 0.4 4.7 4.7 5 . 3  

11.2 C . 7  9.5 9.5 l'~.q 
7.3 0.9 5. L 5.2 7. L 
18.6 1.1 15.9 16.6 18.4 
6.2 0.4 5.5 5.6 6.0 
5.3 0.4 4.4 4.6 5. j 

Max 
13.3 
30.3 
26.4 
25.1 
27.7 
20.2 
0.0 

32.3 



SHOULDER, UPPER L I N E ,  A N D  H A N D  flEBSUREUPNTS 
(Females - Ages 6.5 t o  7.5 Years) 

neasurement 

Cldvicale-Acromion Len 
Shoulder  Breadth 
Biacromial  Breadth 
Shoulder-Elbow Length 
Acromion- radial^ Length 
Upper Arm Circumference 
Upper Arm Depth 
Elbow-Hand Lenqt n 
Rad id le -S ty l ion  L.?nyth 
Porearm Circumference 
Forearm Breadth 
Wrist Circumference 
Wrist a r e a d t h  
Hand L e n ~ t h  
Hand Breadth 
fiiniaum Hand Clcarduce  
Thumb Crotch-Yid P i n y  L 
Thuab Length 
Thumb Diameter 
Index Finger  Lenyth 
Index Finger  D i t w t e r  
Middle Finger  Length 
Middle Frnger Diameter 
Hid Finger-Thumb d r i p  L 
naxiaurn F i s t  C i r c  
Maximum Fist Breadth 
Maximum P i s t  D,?pth 

C e s c r i p t i v e  Statistics 
Hean s.d. t l i n  5 th  50th  
13.2 1.0 11.0 11.2 13.1 
29.4 2.3 23.5 26.3 29.0 
27.1 1.5 23.8 24.4 26.8 
24.4 1.4 20.7 22.1 24.3 
21.7 1.6 19.0 19.1 21.8 
18.1 2.1 14.3 15.4 17.9 
5.U 0.9 3.7 4.2 5 . 3  

31.5 1.8 2 8 . 2  28.9 31.2 
17.2 1.4 14.5 14.8 16.9 
17.6 1.5 13.9 15.5 17.4 
5.5 C.6 4.5 4.6 5.4 

12.4 1.1 10.4 10.5 12.3 
3.2 0.3 2.6 2.7 3.1 

13.1 0.8 11.5 11.8 13.1 
6.0 0.4 5.2 5.4 6.0 

50.9 3.4 44.5 44.7 49.1 
9.2 0.7 7.R 8.1 9.2 
4.7 C.4 4.1 U.l 4.6 
14.6 0.8 13.5 13.5 14.2 

5 , 2  0.4 4.5 4.6 5.1 
11.3 0.7 10.3 10.3 1C.8 
5.8 0.4 4.8 5.0 5.7 
11.7 0.9 10.3 10.3 11.2 
7.6 P.8 4.6 5.7 7.7 
19.8 1.1 17.9 18.1 19.7 
6.b 0.4 5.5 5.8 6.5 
5.6 0.6  4.5 4.5 5.6 

SHOULDER, U P P E a  LIME, A N C  H A N D  MEASURERENTS 
(Females - Ages 7.5 t o  e . 5  Years) 

Measurement 

Clavlcala-Acromron Len 
Shoulder b read th  
Bracrornlal B r e ~ d t  h 
Shoulder-Elbow Length 
Acromlon-Radlale Length 
Upper Arm Circumference 
Upper Arm Depth 
Eltou-Hand Lf n 1 t h 
Radrale-St y l i o ~ i  L e n g t h  
Forearm Ci rcuufe ranc+  
Pcrearm Ureadt h 
U r l s t  Circumfer?nce 
Yrlst Breadth 
Hand Length 
Hand Breadth 
flrninum Hand L l f d r a n c e  
Thumb Crotch-Hid F r n j  L 

T h u m h  Lenyth 
Thumb Dlaoeter  
Index Finger  L e ~ ~ g t  b 
Index Flngor D~amete r  
Mlddle Frnger L r n q t  h 
n ~ d d l e  Finger  Dldm~TeK 
Nld Finger-Thusb G r l p  L 
Raximum F i s t  C ~ L C  
flaxlaurn F l s t  Dreai tn  
Raxlmum F l s t  U > p t h  

C e s c r i p t i v e  S t a t i s t i c s  
Fean s.d. M i n  5th 5 t t h  95th 
13.5 1.1 12.0 12.1 13.2 15.3 
3 0 . 6  2.3 26.3 27.6 3 0 . 9  35.3 
2 7 . 5  1.3 24.5 24.8 2 7 . 3  2 3 . 6  
25.7 1.4 2 . 2  23.5 25.7 29.0 
2 2 . 2  1.4 19.6 19.9 21.7 24.7 
lq.0 2.2 14.6 15.7 18.5 22.2 
6.1 l.C 4.7 4.7 6.1 7.5 
32.9 1.7 29.2 30.2 32.9 35.5 
17.e 1.3 15.1 15.6 17.7 20.0 
18 .3  1.5 15.1 15.9 18.1 20.6 
5.9 0.7 4.8 4.8 5.9 7.7 

13.C l.C 11.3 11.4 12.4 14.3 
3.3 C.4 2.7 2.7 3.2 4.? 
13.7 P.7 12.2 12.6 1 6  14.d 
6.3 0.4 5.1 5.b 6.2 5.8 

5 3 . 3  3.8 47.6 47.6 51.8 5 ~ . 7  
9.4 0.7 8.1 8.2 4 .  1 10.7 
4.8 0.3 U.0 U.0 b . 9  5.2 
15.2 0.9 12.7 12.8 4 16.4 
5 . 4  6 . 3  4.8 4.8 5 . 3  5.7 
11.8 G.8 1 .  10.3 11.4 12.0 
5.9 C.Q 5.1 5.1 5.9 5.b 
12.1 0.7 11.1 11.1 11.7 12.1 
7.9 0 . 9  5.4 5.5 7.9 9.1 
20.2 1.3 17.5 1709 2 1  22.2 
6.7 0.5 5.9 5.9 6.7 7.3 
5.8 0.6 4,2 4.5 5 . d  6.5 

Yax 
15.5 
38.5 
33.8 
28.4  
25.1 
28.4 
7.7 

37.G 
20.6 
24.7 

7 . 4  
13.7 
4.1 
15.D 
6.9 

60.3 
1C. 7 
5.5 
16.6 
6.0 
12.7 
6.7 

13.3 
d. 3 

21.8 
7.4 
6 . b  



SHOULDER, UPPER L I h B ,  A N C  H A N D  HEASURENEUTS 
(Fora le s  - Ayes 8 .5  t o  9 .5  Years) 

Measurement 

Clavicale-Acrouion Len 
Shoulder Breadth 
Biacromidl Breldth  
Shoulder-Elbou Lenqth 
Acronion-Radrale Length 
Upper Arm Circumference 
Upper Arm Depth 
Elkou-Hand Leny t  h 
Radia le-Styl ion Lzngth 
Forearm Circumferonce 
Pcrearm Breadth 
Y r i s t  Circumf ercnce  
Urist Breadth 
Hand Length 
Hand Breadth 
f l i n i m u m  Band Clearance  
Thumb Ccotch-Nid P i n y  L 
Thumb Lenqth 
Thumb Diameter 
Index Pinger Lenqth 
Index Pinger  Diamater 
HidJ le  Finger Len'jth 
n i d d l r  Finger  Diameter 
nid Finger-Thumb Grip L 
Maximum P i s t  C i r c  
Maximum Fist Breadth 
Maximum F i s t  D v ? p t h  

Cesc r ip t ive  S t a t i s t i c s  
nean s.d. n i n  5th 50th 
4.4 1.1 12.4 12.7 14.3 
32.0 2.3 27.1 28.5 31.5 
29.1 1.7 25.5 26.4 28.9 
27.2 1.4 23.8 25.1 27.0 
24.0 1.6 20.4 21.2 23.7 
19 .7  2.3 15.2 16.3 19.5 
6.2 1.0 4.3 4.4 6.1 

4 2.0 30.6 32.0 34.6 
18.8 1 16.5 16.8 18.4 
19,O 1.6 16.0 16.7 18.8 
6.0 0.6 5.0 5.1 5.9 
13.3 1.1 1 11.2 13.2 
3.3 0.4 2.7 2.7 3.2 
14.4 0.9 11.8 12.9 14.2 
6.5 0.4 5.7 5.8 6.4 

5402 3.0 50.8 50.8 51.2 
9.8 C.8 8.2 8.4 9.6 
5.C 0.4 4.0 4.1 4.9 
15.5 0.8 14.3 14.3 15.1 
5.6 0,4 U.7 4.7 5.6 
12.2 6.7 11.1 11.1 11.7 
6.2 C.4 5.5 5.5 6.2 
12.6 0.7 11.1 11.1 11.1 
3.2 0.9 4.9 6.7 8.2 
23.9 1.2 18.1 18.7 20.7 
6.9 0.4 6.1 6.3 6.7 
6.0 C.5 5.0 5.0 6.0 

S H O U L D E R ,  U P P E d  LI!!e, A N D  W A N D  NEASUREBENTS 
(Females - Age; 3 .5  t o  1 C . 5  Years) 

Measurement 

Clavicale-Acronion Len 
Shoulder Breadth 
Bidcromial Breadth 
Shoulder-Elbow Leny th 
Acromion-Radiale Length 
Upper Rrm Circdmterence 
Upper Arm Depth 
Elbow-Hand LenJth  
Rddia le-Styl ion L z n y t h  
Poredrm Circumfecdnco 
Forearm Breadth 
Wrist Circumf erdnce 
Ur i s t  Breadth 
Hand Length 
Band Breadth 
W i n i m u m  Hand Clearnnce 
Thumb Crotch-Mitl P i n t ]  L 
Thumb Lenqth 
Thumb Diameter 
Index Finger Length 
Index Pinger Diameter 
Middle Finger Len g t  n 
n idd le  Finger niameter 
nid F i n g e r - T l i u a b  G r i p  L 
naximue F i s t  C i rc  
naximum Fist Brea:lttl 
naximuu F i s t  Wpth 

f e s c r i p t i v e  Statistics 
Nean s , d .  H l n  5th 5 0 t h  
14.8 1.0 12.9 13.0 14.7 
32.8 2.7 27.9 28.6 32.9 
3 6 . 3  1.7 27.8 27.9 3C. 1 
28.5 1.6 24.6 16.1 28.3 
1 5 . C  1.8 21.8 22.2 24.8 
2 P . 3  2 . 0  1 5 . 4  17.3 1 7 . 9  
b.4 1.2 4.2 4.4 6.4 
36.6 2.2 31.9 33.U 36. J 
19.9 1 .7  15.9 17.3 11.7 
19.5 1.6 16.2 17.0 11.3 
6.3 6.8 4.9 5.0 6 . 3  
13.5 1 . 5  10.8 11,l 13.3 

3 . 4  '2.4 2.5 2.6 3 . 3  
15.0 C.9 12.6 13,s lU.9 
6.7 P.4 5.6 5.9 6.6 

56.0 3.6 47.6 47.8 55.r 
13.3 C.9 8.6 8.9 19.2 
5.4 0.5 4.2 4.6 5. 3 
15.7 C.9 13.5 1 15.3 
5.9 C . 5  4.6 4.8 q . 8  
12.4 C.7 11.1 11.1 12.0 
6.5 0.5 5.1 5.7 b.5 
12.7 0.7 1 1 . 1  1 1 . 1  12.3 
8.7 1.1 6.0 6.4 6 . 3  

21.5 1.4 17.8 18.5 21.3 
7.1 C.6 6.2 6.2 7.0 
6.3 C.6 4.5 5.4 6.1 



SHOULDER, UPPSR L I M E ,  A N D  H A N D  OFASORERENTS 
(Females - Ayes 1 9 . 5  t o  1 1 . 5  Years) 

Reasuremen t 

Clavicale-Acromion Len 
Shoulder Breadth 
Biacromial  Breddth 
Shoulder-Elbow Length 
Acromion-Radidle Lenqth 
Upper Arm C i r c d m t e ~ e n c e  
Upper Arm Depth 
Elbow-Hand Len j t h  
Radrale-Styl i07 Lenjth 
Forearm ClrcuNterance 
Pcrearm Breadth 
Wrist Circumference 
Wrist Breadth 
Hand Length 
Hand Breadth 
M i n i m u m  Hand Clearance 
T h u a b  Crotch-Yid P i n q  L 
Thumb Length 
Thumb Diameter 
Index Finger Lenyth 
Index Finger  D~3meter  
Riddle Finqer T.engt h 
Middle Flnqer Drameter 
Mrd Finger-Thumb Grip L 
Maximum F r s t  C i rc  
Naxlmum F i s t  Breddth 
Maximum F i s t  Depth 

Desc r ip t ive  S t a t i s t i c s  
!lean s.d. O i n  5 t h  5 0 t h  
15 .6  1 . 2  1 3 . 3  13 .7  1 5 . 5  
34 .5  3 . 3  27.4 3 6 . 4  3 3 . 9  
31.7 2.0 27 .2  28 .7  3 1 . 5  
2 9 . 9  1 .9  24 .8  26 .7  29 .9  
2 6 . 3  1.9 22 .2  23.2 2 6 . 6  
21 .2  3 . 0  1 5 . 9  1 7 . 3  20 .6  

6 . 6  1 . 3  4.4 4.9  6 . 4  
38 .2  2 . 6  32 .2  34 .2  37 .9  
20.7 1 . 9  16 .3  1 7 . 3  23 .7  
2 3 . 3  2.0 16 .1  17 .4  1 9 . 8  

6 . 3  0 . 8  5.0 5.0 6 .1  
13 .6  1  1 1 . 5  1 1 . 5  13 .2  

3.5 C.4 2.8 2 .8  3 .4  
1 5 . 7  1 . 1  13 .2  14.0 1 5 . 5  

7.0 0 . 5  5 .9  6 . 1  6 . 3  
58 .2  4 . 9  4 4 . 5  4 7 . 2  5 6 . 2  
10 .7  0 . 7  9 .6  9 . 7  10 .6  

5.6 0 . 5  4.9 4 .9  5 . 5  
1 6 . 1  1 .3  12.7 1  1 5 . 9  

6 .2  6 .5  5 .1  5 . 4  6 .0  
12 .8  0 . 8  10 .3  1 1 . 1  12 .4  

6 . 8  0 . 5  5 .7  6 .0  6 .6  
1 3 . 1  C.9  10.3 11 .2  1 2 . 7  

9 . 1  1 . 3  5 .8  6 . 7  9.4 
22 .4  1 .7  18 .6  1 9 . 0  22 .2  

7 . 3  6 . 7  5 . 7  6.1 7 . 2  
6.7 C.7 5 .1  5 .4  6 . 6  

SHOULDYB, 'JPPCS LIIP, AtiD H A N D  NEASUREMENTS 
(Femalcs - Ages 1 1 . 5  t o  12 .5  Years) 

Eeasurement 
N 

Clavicale-Acromion Len 43  
Shoulder Breadth 1 3 3  
Biacromial  B ~ e ~ i d t h  U 3  
Shoulder-Elbow Length 1 3 3  
Acroaion-Rddil le Length 4 3  
Upper Arm Circurnfersnce 1 3 3  
Ukper Arm Depth 4  2  
Elbow-Hand Len j t  h 1  J 3  
had ia lo -S ty l ion  Lznjth 43 
Forearm Circumference 1 3 3  
Fcredrm Breadt b 4 2 
Wrist Circumference 4 2 
Wrist Ureadth U 2  
Hand Length 1 3 3  
Hand Breadth 132 
M i n i m u m  lland Clearance Ub 
Thuub Crotch-Mid F r n j  1 4 E  
Thumb Length U 8 
Thuab Diameter 4 7 
Index Pinyer Length 4 8 
Index F ~ n g e r  Di,imeter 4 8 
Middle Finger i eny th  4 8 
Middle Finger Diameter 4 H  
Mid Pinyer-Thurh G r i p  L 4 8  
Oaximum F i s t  C i rc  4 7  
Maximum F i s t  Urea1it11 4 @ 
Oaximuu F i s t  3;zpth 4  8 

f e s c c r p t i v e  S t a t r s t l c s  
XQan s .d .  N i n  5 th  5Cth  
16 .0  1 . 1  1 4 . 1  1 4 . 3  16.G 
5 .  2 . 9  29 .6  3 0 . 9  3 5 . 1  
3.2. 3 1 . 9  28 .4  2 8  3 1 . 3  
31 .1  1 . 8  2 6 . 0  28 .3  3 1 , J  
27 .1  1 . 9  22 .2  23 .2  27 .2  
2 1 . 9  2 . 0  1 6 . 0  18 .2  21 .6  

6 . 7  1 . 1  4 . 5  4 .7  5 . 7  
39 .9  2.5 30 .6  3 5 . 5  39 .4  
2 1 . 8  1 .7  18 .7  1 .  2 1 . 7  
1 0 . 8  1 . 8  1 6 . e  1 8 . 1  2 r . 7  

6 . 8  0 .6  5 . 8  5 . 8  6.6 
14 .1  1.2 1 2 . 1  1 2 . 4  1 4 . 0  

3 .6  5 . 4  1 . 9  3.0 3 .5  
1  1 .0  1 4 . 1  1 6  1 6 . 2  

7.2 0 . 4  6.0 6 .4  7 .2  
39 .4  0 . 3  50.8 51 .1  57 .4  
1 1 . 2  r.9 9.4 9.5 1 1 . 2  

5 .7  C.5  4 . 7  4 . 8  5 . 7  
1 6 . 8  1 . C  15 .0  1 5 . 3  l b . 3  

6 . 5  0 . 5  5 . 6  5 . 7  5 . 5  
13 .6  G.8 11 .9  1 1 . 9  1 2 . 5  

7 . 1  0 . 5  6 .2  6 .  3 7 .1  
1 3 . 3  0 . 8  11 .9  1 1 . 9  1 3 . 0  

3 . 2  1 .1  6 . 6  7 .2  q . 2  
2 . 0  1 . 3  19 .9  20 .6  2 3 . 0  

7.6 0 . 7  6 . 3  6 .6  7 .4  
b.Y 0 .5  5 .4  508  6 . 7  

f ax  
1 8 . 2  
4 7 . 2  
36.2 
3 5 . 7  
2 9 . 5  
33 .5  
1 0 . 5  
4 5 . 9  
2 5 . 3  
23.3 

'3.5 
1 6 . 9  

4 - ' J  
1 8 . 8  

8 . 6  
6 9 . 9  
12 .6  

6 . 7  
1 '3.9 

7 . 7  
1 4 . 3  



SHOULDER, UPPER L I N E ,  A N D  B A N D  MEASURERENTS 
(Females - Ages 12 .5  t o  13.5  Years) 

Heasurement 

Clavicale-Acroaion Len 
Shoulder Breadth 
B i a c r o ~ i a l  Bre3dth 
Shoulder-Elbow Length 
Acromion-Radiale Length 
Upper Arm Circumference 
Upper Arm Depth 
E l  bow-Hand Lenjt  h 
Radia le-Styl ion Length 
Forearm Clrcunference  
Foreara Breadth 
Wrist Circumference 
Wrist Breadth 
Hand Length 
Hand Breadth 
Hiniuum Hand Cleardncc 
Thumb Crotch-nid F i n q  L 
Thumb Length 
Thumb Diameter 
Index Finger Length 
Index Finqer  Diameter 
Hiddle Finger  Lenj tb  
f l iddle Finqer Diameter 
Uid Finger-Thumh Grip L 
Maximum F i s t  C i rc  
flaxirum F i s t  Breadth 
Haxinun P i s t  Depth 

c e s c r i p t i v e  S t a t i s t i c s  
Mean s.d. U i n  5 th  50th 
16.5 1 .2  13.5 1 4 . 2  1 6 . 5  
3 6 . 9  2.3 30.5 3 3 . 1  36.8 
3 3 . 6  1.9 29.4 30 .0  3 3 . 5  
3 2 . 4  1.7 2 7 . 9  29 .7  3 2 . 3  
1 8 . 7  1.7 2 5 . 1  25.6 28.6 
22 .8  2.5 16.8 19 .6  2 2 . 5  

7.0 1.3 4.8 4.9 6.8 
41.4 2.3 34.9 3 7 . 6  4 1 . 4  
22 .5  1 .9  1 9 . 2  19 .8  22.4 
21 .6  1 . 6  1 7 . 7  19 .2  2 1 . 5  

7 . 1  0 . 6  5.7 6 .1  7 . 1  
14.5 1.1 13.0 1 3 . 1  1 4 . 2  

3.8 0 . 3  3.1 3 .2  3 . 7  
1 6 . 9  1.0 14.7 15.1 16 .9  

7 . 5  0 , 4  6.3 6 .6  7.5 
61.C 3.4 5 4 . 1  5 4 . 1  59.4 
11.5 C.8  9.8 1 0 . 1  1 1 . 4  

5.9 0.5 4 .6  4.9 5 . 8  
1 7 . 1  6 . 9  15.0 1 5 . 2  1 6 . 7  
6 . 7  0 . 5  5.5 5.8 5.6 

1 3 .  0 .8  11.9 1 1 . 9  1 3 . 2  
7 . 3  C . 5  6.3 6.5 7 . 2  

13.8 0 . 9  1 1 . 9  1 1 . 9  1 3 . 4  
9.6 1 . 1  7.0 7.5 9 .6  

2U.3 1.7 20.6 2 1 . 2  L 3 . 7  
7.8 0.6 6.6 6.9 7 . 7  
7 . 1  0.6 5 . 5  5 . 9  7.0 

SHOULDER, UPPZ? LIEE, A N D  H A N D  MEASUREnINTS 
(Females - Ages 1 3 . 5  t o  1 4 . 5  Years) 

Heasurement 

Clavicale-Acrouion Lcn 
Shoulder Breadth 
Uiacromlal Breidth  
Shoulder-Elbow Length 
Acromion-8adialc L e n g t h  
Upper lrm Circumference 
Upper Arm D e p t n  
Elbow-Hand Length 
Radia le-Styl lon L e n y t h  
Foreara Circumference 
Forearm Breadt h 
Wrist Circumference 
Wrist Breadth 
Hand Length 
Hand Breadth 
n i n i m u m  Hand CLedrdnce 
T h u m b  Crotch-flid F i n y  L 
Thumb Length 
Thumb Diameter 
Index Finger Lg?ngth 
Index Finger  Diameter 
Middle Finger Lcnqtb 
Middle Finqer  3iameter 
Hid Pi~~ger-Thumb Grip L 
fiaximum F i s t  C i r c  
Uaxiaum F i s t  dreadth 
naximum F i s t  D n p t h  

Uax 
1 3 . 5  
4 3 . 4  
3 7 . 1  
3 7 . 4  

Cescr ip t ive  S t d t i s t i c s  
nean s a d .  M i n  5 th  5Cth 95th Tau 
17.1 1.3 15 .2  1 5 . 3  1 6 . 7  1 9 . 6  2 0 . 7  
38.C 2.6 3 3 . 3  3 U , 0  3 7 . 5  4 2 . 3  4 6 . 4  
34 .3  2 .2  3 0 . 9  31.C 3 3 . 7  3 8 . 1  3 '4 .1  
3 3 . 1  1 . 7  2 8 . 6  3 0 . 0  3 3 . 9  3 5 . 7  3 7 . 3  
2 9 . 3  1.8 24 .3  25 .4  2 9 . 5  31.4 3 2 . 3  
2 3 , 4  2.5 1 8 . 0  19.4 23 .4  27, )  2 7 . 7  

7 . 1  0.9 5 . 5  5 .6  0 . 3  8.6 3 . 3  
42 .0  2.0 37 .4  38 .7  4 1 . 9  4 5 . 5  0 7 . 1  
2 2 . 9  1.5 1 9 . 0  2 0 . 0  22 .7  L a . 5  2 7 . y  

21.9 1.7 1 7 . 0  1 8 . 9  2 1 . 7  24 .6  25.1 
7 . 2  0 .7  6.2 6 .2  7 .0  8.5 9 . 3  

1 4 . 8  C.9 1 3 . 2  1 3 . 5  1'4.7 1 6 . 1  1 7 . 6  
3 . 8  0.3 3.2 3.3 3.7 4 .2  4 .3  

1 7 . 0  0.9 14.6 1 5 . 6  1 6 . 3  19 .4  1 9 . 6  
7 , s  0 .4  6.6 6.8 7 , 4  8 . 1  7 . 2  

6 2 .  1 3.2 5 7 . 2  57 .2  60.,1 6 6 . 5  6 3 . 3  
1 1 . 6  1 .0  9 .8  9.9 1 1 . 4  1 2 . 9  1 4 . 8  

5.9 C .5  4 . 8  5.0 5 . 8  6 .8  7 . 5  
17 .2  0 . 8  1 5 . 8  1 5 . 8  1 5 . 9  1 8 . 1  1 3 . "  

6 . 8  0 . 4  6.2 6 .2  6 . 6  7.6 9. 1  
1 3 . 7  0 . 7  1 1 . 9  1 2 . 0  1 3 . 4  1 4 . 3  1 5 . 0  

7 . 4  0 . 5  6.3 6 .7  7 , 3  0 . 3  9 . 9  
1 4 . 0  0 .8  12 .7  1 2 . 7  1 1 4  1 5 . 2  

9 .4  1 .4  5.8 6.4 " 5  11 .2  1 2 . 7  
24.0 1.5 2G.9 21.0 2 3 . 3  26.7 1 7 . 3  

8.0 0 . 6  6 . 8  6.9 7.J 9 . 3  3 . 2  
7 . 1  0 . 5  6.0 6.2 7 .3  8.; 8 . 1  



SHOULDER, UPPER LIRE, A N D  H A N D  MEASUPEHENTS 
(Females - Ages 14 .5  t o  15 .5  Years) 

Uea sure men t 

Clavicale-Acromion Len 
Shoulder Breadth 
Biacromial Bre3dth 
Shoulder-Elbou Leny t h  
Acroaion-Radiale Length 
Upper Arm Circuinference 
Upper Arm Deptn 
E l  tom-Hand Length 
Radiale-Stylion Lenjt h 
Porearm Circumference 
Fcrearm Breadth 
Yris t  Circumference 
Orist Breadth 
Hand Length 
Hand Breadth 
M i n i m u m  Hand Cleardnce 
Thumb Crotch-!!id P i f i g  L 
Thumb Length 
Thumb Diameter 
Index Finyer Lea j t h  
Index Pinqer Diametar 
Hiddle Finyer Length 
Middle Finger Diameter 
H i d  Finger-Thuiab Grlp  L 
flaxinurn P i s t  Circ 
Maximum F i s t  Breadth 
N~rimuu F i s t  D e p t h  

Cescript ive S t a t i s t i c s  
Rean s.d. n i n  5 t h  5 0 t h  
17 .6  1.1 15.5 15 .8  17.4 
39.2 2.3 33.7 35.2 39 .2  
35 .3  1.7 31.2 32.1 35 .2  
3 3 . 9  1.7 30.5 3 1 . 4  33.6 
33.0 1.7 26.1 26.8 30.0 
24.3 2.6 19.2 20.1 24.1 

7.4 l . C  5.6 5.7 7.3 
43.C 2 .3  37.3 39.6 42.9 
23.4 1.7 19.6 20.6 2 3 . 2  
22 .8  1 .6  18 .8  20.3 22.6 

7 .4  0 . 7  5.8 5 .9  7.4 
15.1 1.C 12 .5  1 3 4  15 .0  

3.8 (7.4 3.1 3.1 3.8 
1 7 . 3  0 . 9  15.2 15.8 17 .2  

7.5 0.4 6.6 6.9 7.4 
61 .6  3.5 54 .1  54.3 59.7 
11.8 0.8 9.7 10.6 11.6 
6 . 1  0.4 5.4 5.4 5.3 

17.6 3.9 15.8 15.8 17 .1  
6 . 9  C.4 5.8 6.1 6.8  

13 .9  0.7 12.7 12 .7  1 3 , 5  
7 . 5  0 . 4  6.7 6.7 7 .5  

14 .3  C.8 12.7 12.7 13.9 
1b.Q 1 . 1  6.5 7.9 1C.9 
2 4 , 7  1.6 20.9 21.5 2 4 , b  

7 .9  C.6 6 .6  6.7 7 .7  
7.2 0 . 6  5.7 5.9 7 . 1  

Max 
1 9 . 8  
U7.4 
40.5 
39.  B 
34. 1  
34 .4  

9 .7  
49.6 
27.1 
29.2 

8 . 7  
17 .2  

4.4 
19.7 

d .  6 
5 3 . 9  
1 3 . 4  

7.C 
19 .3  
7.6 

15.0 
8 . 5  

15 .8  
1 2 . 8  
28 .7  

9 . 3  
9 . 5  

SHOULDER, U P P E 3  L I X E ,  A N C  H A N U  Y E A S U R E N E N T S  
(Females - Aye; 1 5 . 5  t o  16 .5  Years) 

Measurement 
N 

Clavicalu-Acromion Lcn 32 
Shoulder B r e a d t h  9 8 
Biacromial B r e , i d t h  3 L 
Shoulder-i2lbo~ Length S b 
Acronion-PadiaLe Lenqth 32 
Upper Arm Circumfereace 9b  
Upper Arm Depth 4 1 
Eltow-Hand Lerlgth 9 tl 
Radials-Stylion Lenqth  3 2  
Forearm Circusference 9 U 
Fcrearm Breadt n 4 1  
Wrist C~rcunf  e r e r~cs  4 1  
Urist dreadth 4 0 
Hand Lenqth 4 P 
Hand Breadth 9 1 
n i n i m u m  Hand C L ~ d r a n c o  2 5  
T h u m b  Crotch-Yid F i n j  2 ~4 
T h u m b  Length 2 5  
T h u m b  Didmeter 2 4 
Index Finger L 2 1 1 y t  h ' 5  
Index Finger Diameter 2 5 
niddle  Firrgcr L a ~ i j t  h 2 5 
Hiddle Finyer Jiameter 2 5  
H i d  Finger-Thumb ( ; r i p  L 2 5  
Maximum F i s t  Circ i 5 
naximum P i s t  Breadth 2 5 
llaximum Fist D a p t h  L 5 



SHOULDER, UPPEd LIMb,  A N C  H A N D  MEASURERENTS 
i 

(Females - Ages 16.5 t o  17.5 Years) 

Heasursrent  

Clavicale-Acromion Len 
Shoulder Breadth 
Biacromial  Breadtb 
Shoulder-Elbou Lenyth 
kctomion-Radiale Length 
Upper I r a  Circumference 
Upper Arm Depth 
Eltou-Hand Lenyth 
Radia le-Styl ion Lenqtb 
Forearm Circumference 
Fcreara Breadth 
Yr i s t  Circuaterence  
Yr i s t  Breadth 
Hand Length 
Hand  Breadth 
n i n i m u m  Hand Clearance 
Thumb Crotch-flid Fioy L 
Thumb Length 
Thumb Diameter 
Index Finger L c ~ ~ g t  h 
Index Pinqer Diameter 
Hiddle Finger Lenqth 
Middle Finger Diameter 
C!i? Finger-Thumb Grip L 
naxinum F i s t  C i rc  
tlaximum Fist Breadth 
Harimua F i s t  Depth 

Cesc r ip t ive  S t a t i s t i c s  
nean s.d.  n i n  5th 50th 
17.8 1.0 14.0 14.9 17.9 
40.0 2.5 34.3 36.1 39.6 
35.9 1.5 32.4 32.8 35.9 
33.7 1.6 29.8 31.0 33.7 
3C.1 1 4  26.7 26.8 30.2 
24.9 2.6 21.0 21.C 24.4 
7.4 1.1 5.6 5.7 7.1 

42.7 1.9 38.4 39.3 42.7 
23.2 1.5 20.8 21.0 23.1 
23.1 1.7 19.7 20.9 22.8 
7.4 0.7 5.8 6.2 7.4 
15.0 1.2 11.8 13.0 14.8 
3.7 C.4 2.6 2.8 3.7 

17,l C . Y  14.4 15.6 17.1 
7.5 C.4 6.7 6.8 7.4 

61.6 4.2 54.1 54.1 5 1 . 5  
11.6 1.1 rj.1 9.1 11.5 
6.0 0.5 5.1 5.2 6.0 
17.6 1.0 15.8 15.8 17.5 
e.7 0.5 5.8 5.8 5.7 
13.9 1.0 11.9 11.9 13.6 
7.4 C.6 6.2 6.3 7.5 
14.1 1.0 11.9 12.0 13.8 
9.6 1.3 5.0 6.2 9.6 

24.4 1.6 21.6 21.7 2U.4 
d.C C.7 7.0 7.0 7.d 
7.1 C.6 5.6 6.0 7.1 

SHOULDER, UPPE3 L I M E ,  A N D  b A N D  MFASUREflENTS 
(females - Ayes 17.5 t o  lY.C Years) 

Measurement. 
N 

Clavicale-Acromion Len 2 3  
Shoulder Dreddtt  6 6  
Biacromial Bread'h i 3 
Shoulder-Elbow L e n g t h  0 8 
Acroeion-Radiale Length L3 
Upper Arm Circumterencc 6 e  
ukpk!r Arm Depth 2 5 
Eltow-Hand Length k 8 
Radia le-Styl ion Length i 3  
Forearm Cifcufnteronce t 7 
Forearm Breadth 2 3 
U~ist  Circuwferenco 2 5 
Yr i s t  Breadth , 5 
Hand Length b e  
Hand Breadth 6 E 
M i n i m u m  Hand Clcarnnce 19 
Thumb Crotch-Mld F i 1 1 , j  ; 19 
T h u m h  Length 19 
T h u m b  Diameter 19 
Index Finger L,?r~qth 14 
Index Finyer Diameter 19 
Middle Pinqer L e n y t h  19 
Middle Finyer Diameter 19 
flid Finger-Thumb Grip L 1 9  
flawimum F i s t  Ci rc  i C 
Maxiaun F i s t  Breadth 14 
Maximum Fist Depth 19 

Cescr lp t ive  S t a t i s t i c s  
Mpqln s.d. Urn 5th 5Cth 
18.1 1.3 15.9 16.0 17.7 
33.9 2.C 36.1 36.8 31.8 
35 .4  1.2 34.0 34.1 35.4 
3 . 8  1 4  31.3 31.6 33.7 
29.6 1 27.4 27.4 29.4 
25.0 2.6 19,l 20.9 24.6 
7.5 1.2 4.9 5.2 7.4 

42.9 1,H 37.2 40.0 42.d 
13.1 1.6 20.0 20.1 22.9 
23.0 1.7 15.6 20.1 22.Y 
7.4 0.8 6.0 6.C 7.5 

15.0 1.3 12.1 12.3 15.1 
1.7 0.3 3.2 3.2 3.7 

7 C.8 15.5 15.7 17.3 
7.6 0.4 6.5 6.3  7.6 

51.5 2.2 57.2 ** 6;.1 
11.5 1.r P.4 * *  11.u 
6.2 C.3 5.7 * *  b. 1 
17.6 C.@ 1 * *  17.3 
6.9 C . 4  6,2 **  6 . 1  
14.0 0.8 12.7 ** 13.6 
7.5 0.4 6.8 ** 7.5 

14.4 0 . 6  12.7 ** 14.2 
tc.1 1.3 5.9 ** 1n.2 
24.8 1 21.2 ** 24.6 
7.9 0.4 7.2 ** 7.d 
6.9 0.6 5.9 **  6. d 





TORSO, PELVIS , LEG, AND FOOT MEASUREMENTS 



TORSO, PELVIS, LOWER LIMB, A N D  EOOT UEASUREflENTS 
(Hales and Females - Aqes 2.0 t c  3.5 Years) 

Suprasternale  Heiqht 
Chest Heiqht a t  Axilla 
Chest C i r c u ~ f  erence 
Chest Breadth a t  Axilla 
waist Heiqht 
Yaist Circurference 
Waist Breadth 
Natural Yaist Circ 
I l i o c r i s t a l e  Helqht 
H i p  Heiqht a t  duttocks 
H i p  Circumference 
H i p  Brdth a t  Tcochanter 
I l i o sp ina l e  tieiqht 
Bispinous Ereaft h 
Gluteal PUrKOW Heiqht 
Trochanterlc Helqht 
Upper Thiqh Clrcua 
Upper T h i q h  Depth 
Tib ia le  Heiqht 
Calf Circum Heiqht 
Calf Circuaference 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sphyrion Heiqht 
Foot Lenqth 
~ o o t  Breadth 

Cescript ivr  Statistics 
Mean s.d. ain 5th 50tb 
72.4 1 63.0  66.6 72.0 
65.2 3.7 59.5 59.9 64.8 
50.7 2.7 43.4 46.1 50.5 
16.1 1 .2  12.9 13.8 16.0 
49.3 3.3 43.7 44.2 49.3 
48.1 3.2 38.8 43.1 48.1 
16.1 1.G 13.7 14.3 16.0 
47.0 3.1 38.4 41.5 46.9 
5 1 4  3.6 43.4 46.6 50.7 
40 .4  2.9 34.6 36.2 39.9 
51.7 3.2 43.8 46.9 51.8 
18.6 1.0 1 5 7  16.5 17.9 
8 3.1 39.8 43.4 47.6 
14,C 1.2  11.5 2 14.6 
37 .5  2.9 30.4 32.1 37.5 
42.6 3 . 3  35.0 37.0 42.6 
29.1 2.5 22.9 25.5 28.9 

8 . 5  0.9 6.7 6.9 8.3 
22.3 1.9 17.7 18.8 22.3 
16.8 7.9 11.8 13.5 17.0 
2G.6 1.5 17.1 17.9 20.6 

6.2 0.5 5.2 5.4 6.2 
14.8 1.0 12.1 13.1 14.8 
4.1 0.4 3.3 3.4 4.1 
3.8 1.0 2.1 2.2 3.6 

1 1 .1  11.6 13.0 14.7 
6 .1  0.5 5.0 5.3 6.0 

TORSC,  P E L V I S ,  I9UER L I M B ,  AdD FOOT B E A S U R E H E H T S  
(Nales and Femsle.; - Aqes 3.5 t o  4.5 Years) 

Reasureaent 
N 

Suprasternale Ileiqht 7 9 
Chest Heiqht d t  Axilla 78 
Chest Circumference 226 
Chest Breadth d t  A ~ l l l d  77 
Waist Heiqht 7 8 
waist Circumference 226 
waist Breddth 77 
Natural Uaist Circ 6 f 
I l i o c r i s t a l e  Hciqht 7 9 
H i p  Heiqht a t  Uuttocks 78 
H i p  Circumference 2 2 5 
H i p  Brdth a t  Trochanter 79 
I l iosp i r ia le  Heiqtlt 7 4 
Bispinous Rreadt h 7 9 
Gluteal Purrou Heiqht 7 9 
Trochanteric Height 7 Y 
U ~ p e r  T h i q h  Ciccum 226 
Upper T h i q h  Depth 7 5 
Tibidle  Heiqht 7 9 
Calf Circuu Heiqht 7 7 
Calt  Circumference 227 
ca l f  Depth 7 7 
Ankle Circuaference 7 7 
Ankle Breadth 7 6 
S p h y r i o n  Heiqht 7 2 
Foot Lenqth 2 2 7  
Foot Breadth  116 

aesc r ip t i r e  S t a t i s t i c s  
yean sad. H i n  5th 5 C t h  
76.4 4.C 71.9 72.3 78.2 
72.0 3.9 64.6 66.3 71.6 
52.7 2.7 45.9 48.6 52.7 
16.7 1.1 13.7 14.5 16.7 
55.4 3.2 50.3 50.9 55.0 
49.3 2.9 41.7 44.7 49.1 
17.0 1.1 13.4 14.8 17.1 
uH.4 2.8 41.2 43.6 48.4 
5h.2 3 .7  49.5 50.7 56.3 
46.2 3.2 39.6 41.5 45.4 
53.5 3.5 45.4 48.2 53.1 
7 1.1 16.5 16.9 18.6 
52,5 3 ,5  46.6 47.9 52.0 
10.9 1.2 12.3 12.8 14.8 
4 1 7  3.1 36.6 37.1 41.4 
46.9 3.4 41.2 42.0 46.5 
3 0 . 9  2.6 25.3 26.8 30.8 
9.2 1.1 6.0 7.4 9.1 

4 .  1.9 2P.4 20.8  23.8 
18.0 1.9 14.2 14.9 18.8 
21.2 1.5 17.6 19.0 21.1 

6 . 5  0 . 5  5.5 5.6 6.3 
14.9 0.9 13.0 1 14.8 

4 . 2  0.3 3.2 3.6 9.1 
4.0 0.7 1 . 2  2.7 3.9 

16.1 1,O 13.6 14.6 16.0 
6.5 0.4 5.5 5.8 6.4 

l ax  
83.0 
73.6 , 
60.2 
19.2 
57.5 
60.6 
19.8 
57.3 
60.0 
45. 7 
62.1 
20.7 
55.3 
16.9 
45.0 
49.3 
38.6 
10.6 
27.1 
21.3 
24.4 

7.3 
17.1 

5.0 
6.3 

17.8 
7.2 

nax 
89.8 



TORSO* PELVIS, LOWER LIMB, A N D  FOOT HEASOREUEHTS 
(Hales and Females - Aqes 4.5 t o  5.5 Years) 

Weasurelent 

Suprasternale Beiqht 
Chest Neiqht a t  Axilla 
Chest Circumference 
Chest Breadth a t  Arr l la  
Yaist Heiqht 
waist Circumference 
Waist Breadth 
Natural Yaist Circ 
I l i o c r i s t a l e  Heiqht 
H i p  Heiqht a t  Suttocks 
Hip Circumference 
Hip Brdth a t  Trochanter 
I l i o sp ina l e  Heiqht 
Bispinous Breadth 
Gluteal Furrow Heiqi~t 
Trochanteric Heiqht 
Upper Thiqh Circum 
Upper Thiqh Depth 
Tib ia le  Heiqht 
Calf Circur Heiqht 
Calf C i  rcusference 
Calf Depth 
Anrle Circumference 
Ankle Breadth 
Sphyrion fleiqbt 
Poot Lenqth 
Foot Breadth 

Descriptive S t a t i s t i c s  
PIean s.d. Min 5th 5 0 t h  
84.3 3.9 74.1 77.4 84.2 
78.2 4.5 66.6 70.5 78.1 
55.0 3.0 47.8 50.4 54.8 
17.3 1.0 15.2 15.6 17.1 
60.6 3.5 50.7 55.0 60.4 
51.1 3.6 43.7 45.7 50e9 
17.8 1.2 15.2 15.8 17.8 
50.9 2.8 45.1 46.0 50.8 
61.4 3.2 54.5 55.3 61.4 
50.5 3.2 41.3 45.6 50e7  
56.1 3.5 48.2 51.2 55.6 
19.6 1.0 17.0 17.6 19.5 
57.3 3.2 50.4 5 1 4  57.6 
15.7 1.3 12.0 13.3 15.8 
46.1 3.0 39.6 40.6 46.3 
51.6 3.0 45.4 46.3 51.7 
32.5 2.9 26.0 28.5 32.1 

9.6 1.1 6.9 7.6 9.6 
26.4 1.8 22.5 22.7 26.2 
20.2 2.0 15.8 16.6 20.1 
22.1 1.5 18.7 19.7 21.9 

6.8 0.4 5.6 6.1 6.7 
15.5 0.9 12.9 13.9 15.3 
4.3 0 . 3  3.6 3.8 4.3 
4.4 0.8 2.5 2.8 4.3 

17.0 0.9 14.7 15.5 17.0 
6.8 0.4 5.7 6.0 6.8 

TORSO, PELVIS, L O W E R  LIPID, A N D  FOOT UEASUREHENTS 
(Uales and Fem4les - Aqes 5 5  t o  6 .5  Years) 

Heasurerent 

Suprasternale Heiqht 
Chest Heiqht a t  Axilla 
Chest Circumference 
Chest Breadth a t  Axilla 
Waist Heiqh t 
Waist Circumference 
Yaist Breadth 
Natural Waist Circ 
I l i o c r i s t a l e  Heiqht. 
H i p  Heiqht a t  Suttocks 
Hip Circumference 
H i p  Brdth a t  Trochanter 
I l i o sp ina l e  Reiqht 
Bispinous Breadth 
Gluteal Furrow Heiqnt 
Trochanteric Hr iqht 
Upper Thiqh Circum 
Upper Thiqh Depth 
Tib ia le  Heiqht 
Calf Circur Ileiqht 
ca l f  Circunteroncu 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sphyrion Heiqht 
Poot Lenqt h 
Poot Breadth 

Descriptive S t a t i s t i c s  
bean s.d. U i n  5 t h  5 0 t h  
90.6 4.3 79.7 84.3 90.0 
83.8 4.6 74.2 76.0 83.2 
57.3 3.4 48.9 52.2 56.9 
17.9 1 .  13.7 15.8 17.9 
65.2 3.8 56.6 59.0 64.9 
52.0 3.7 04.4 45.9 51.5 
18.3 1.6 14.5 15.9 18.1 
51.6 3.5 43.9 45.8 51.1 
66.4 3.4 57.6 61.2 65.9 
54.8 3.4 48.1 49.6 54.4 
58.3 0.0 U9.8 52.0 58.0 
20.2 1 .1  19.1 18.6 19.9 
62.2 3.5 53.7 57.2 61.3 
16.2 1.3 12.9 14.2 16.0 
50 .7  3 1  44.1 45.4 50.9 
56.3 3.3 50.2 51.2 55.8 
34.0 3.1 27.8 30.2 33.5 
16.2 1.U 7.4 8.1 9.9 
28.9 1.9 23.7 25.7 28.6 
21.9 2.1 17.2 18.4 21.8 
23.0 1.6 19.3 20.5 22.9 

7.1 0.6 5 .0  6.1 7.0 
16.0 1.1 13.4 14.5 15.8 
4.4 6.3 3.8 3.8 4.3 
4.7 0.8 3.5 3.5 4.6 

17.9 1.1 14.8 16.2 17.8 
7 .1  0.5 5.8 6.3 7.0 

l a x  
93.2 
89.8 
74.4 
19.8 
69.6 
77.4 
20.8 
58.2 
68.2 
58.5 
77.7 
21.7 
63.6 
18.4 
52.1 
58.7 
49.1 
12.6 
30.2 
24.4 
28.2 



TORSO, PELVIS, LOUER LIHB, A N D  FOOT HEASUREHElTS 
( H a l e s  and  F e a a l e s  - Aqes 6.5 t o  7.5 Years )  

n e a s u r e a e n t  
N 

S u p r a s t e r n a l e  H e i q h t  7 6 
C h e s t  H e i q h t  a t  A x i l l a  e6  
C h e s t  C i r c u m f e r e n c e  225 
C h e s t  B r e a d t h  a t  A x i l l a  87  
W a i s t  H e i g h t  8 6 
Waist C i r c u m f e r e n c e  224 
Waist B r e a d t h  @7 
N a t u r d l  W a i s t  C i r c  @ 7 
I l i o c r i s t a l e  H e i q h t  7 5 
Hip  H e i q h t  a t  S u t t o c k s  86 
Hip C i r c u m f e r e n c e  222 
Hip B r d t h  a t  T r o c n a n t e r  74 
I l i o s p i n a l e  H e i g h t  7 6 
B i s p i n o u s  B r e a d t h  7 5 
G l u t e a l  Furrow Heiqn t  76 
T r o c h a n t e r i c  He iqh t  7 3 
Upper T h i q h  C i r c u a  22 3 
Upper T h i q h  Depth 86 
T i b i a l e  H e i q h t  7 6 
C a l f  Circum H e i q h t  8 7 
C a l f  C i r c u n f e r o n c e  224 
C a l f  Depth 86 
Ankle C i r c u m f e r e n c t ?  8 6 
Ankle  B r e a d t h  6 7 
S p h y r i o n  H c l q h t  7 2 
F o o t  Lenqt  h 225 
F o o t  B r e a d t h  226 

D e s c r i p t i v e  S t a t i s t i c s  
Nean 6 . d .  Uin 5 t h  5 0 t h  9 5 t h  Hax 
96 .4  5.2 84.6 88.0 96.6 10U.9 107.5 
88.9 4.7 76.6 81.1 88.6 96.6 103.0 
60.2 4.5 50.4 53.9 59.5 67.9 81.7 
18.7 1.5 15.2 16.1 18.6 21.1 22.0 
b9.2 3.8 58.5 62.9 68 .9  75.4 80 .9  
54.9 5.7 U4.3 48.0 53.9 66.7 84 .5  
19.0 2.0 14.5 15.5 18.7 22.8 24.6 
53.3 4 1  45.0 46.3 52.8 60.3 65.5 
71.6 4.2 63.0 64.7 71.6 78.4 82.5 
5 H . 5  3.7 48.9 51.8 5 8 . 5  64 .7  69.8 
1 5.2 49.1 55.2 60.9 71.7 84.6 
21.4 1.5 18.8 19.0 21.1 24.0 26.0 
b6.9 3.8 57.9 60.7 66.U 73.0 77.2 
17.2 1.4 13.9 15.0 1 7 . 1  19.4 21.9 
54.7 3 .3  47.4 48.7 54 .4  59.9 6 2 . 7  
60 .3  3.7 52.7 54.8 59.8 66 .3  69 .9  
6 3 . 9  28.2 31 .8  35.8 44.1 54.3 
1D.9 1.6 7.6 8.6 10.5 1J .8  17 .1  
31.2 2.2 26.1 27.6 31.0 34.7 37.1 
23.4 2.2 17.5 19.6 2 3 . 8  26.4 28 .7  
24.4 2.0 18.6 21.5 24 .0  27.7 32.0 

7.6 0 . 6  5.9 6.6 7.4 8.5 9.2 
16.6 1.4 13.6 14.5 16.5 19.2 20.7 
4 .5  0.4 3.7 3.8 4 .4  5.2 5.6 
4.8 6 .7  2.8 3.4 4.9 5.9 6.0 

1 8 . 9  1.2 15.6 16.9 18 .8  20.8 22 .7  
7.5 0.5 6 .1  6.6 7.4 8.3 9.2 

TORSO, P E L V I S ,  LOWXR L I M B ,  A N D  F O O T  MEASURERENTS 
( H a l e s  and  F e a a l e s  - Aqes 7 . 5  t o  8 .5  Y e a r s )  

Heasuremnnt  D e s c r i p t i v e  S t a t i s t i c s  
N Mean s .d .  Uin 5 t h  5 0 t h  9 5 t h  flax 

S u p r a s t e r n a l e  l l e i q h t  64 101.1 4.0 89.8 92.8 101.4 109.4 110.6 
C h e s t  H e i q h t  at A x i l l a  67 34.1 5.0 84.6 87.0 93 .1  102.1 107.7 
C h e s t  C i r c u m f e r e n c e  188 62 .5  5 . 2  52.9 55.2 02.1 71.2 92.5 
C h e s t  B r e a d t h  3 t  A x i l l a  6 8  19.8 1 .8  16.3 17.5 19 .7  23.1 27.0 
Wais t  Heiqh t. € 8  73.9 4 .0  66.4 67.5 72 .9  80 .1  84.0 
Waist  C i r c u m f e r e n c e  189 56.8 6.1 45.4 49.9 55.5 67.9 8 5 . 5  
Wais t  B r e a d t h  6 8  2 1 .8  lR. l  18.5 20.0 22.5 28 .5  
N a t u r a l  Wais t  C i r u  68  50 .3  5 . 9  46.7 50.1 55.4 65.9 82.6 
I l i o c r i s t a l n  l l ~ i q h t  64 75.0 3.9 65 .7  68 .5  74 .7  81.0 83.9 
H i p  H e i q h t  a t  B u t t o c k s  68  62 .6  3 .7  55.8 56.7 61 .9  68.1 74.0 
H i p  C i r c u u f e r e n c e  188 65 .0  5.6 55.9 57.7 64.0 76.2 90.8 
Hip  B r d t h  a t  T r c c n a n t e r  64 2 2 . 4  1 .  19.3 20.5 22 .2  24.7 27.8 
I l i o s p i n a l e  H a i q h t  64  7 0 . 3  3.6 61.8 64.0 70.4 75.6 77.6 
B i s p i n o u s  B r e a d t  h 6 4  17.6 1.4 1 4  15.1 1 7 4  19.5 1 3 . 1  
G l u t e a l  Furrow H e i q b t  6 4  58.2 3 .3  51 .5  52.1 58.4 63.3 6 4 . 8  
T r o c h a n t e r i c  Hei l l t i t  64 63.6 3.5 54.5 57.0 63 .9  68.9 70.7 
U p p e r  T h i q h  Ciccum 189  38.5 4.6 30.3 32.8 37.U 47.2 58.2 
Upper Thiqh  D e p t h  67 11.9  1 .9  8.7 9.6 11.6 14.1 18 .7  
T i b i a l e  Heiqht.  64 32 .6  2.1 26.5 2 9 , 3  32.7 36.0 37.8 
C a l f  Circum H e i q h t  6 0  25.5 2.1 20.9 21.2 25.5 27.7 39.6 
C a l f  Circum f e r o n c e  19C 25.6 2.4 21.2 22.0 25.2 29.8 34.1 
Calf Depth b 8  8.0 0.7 6.6 6 .8  7 .8  9.3 1 0 . 7  
Ankle C i r c u m t e c e n c e  6 8  17.3 1.4 15.1 1 17 .0  20.1 21 .5  
Ankle  B r e a d t h  6 8  4.7 0.4 3.9 4.1 4 .6  5.4 6 . 0  
S p h y r i o n  H e i q h t  6 1  5 .2  0 . 9  3.4 3.5 5.3 6.4 7.0 
F o o t  L e n q t h  1 9 1  1 9 . 8  1 . 1  16.8 17.9 19.7 21.5 23.0 
F o o t  B r e a d t h  191 7.7 0 . 5  6.3 6 .8  7.7 8.5 3.5 



TOPSO, PELVIS, L O W E R  LIYB, A N D  FOOT HEASUREOEWTS 
( H a l e s  and  P e ~ d l e s  - Ayes 8.5 t o  9.5 Years)  

l e a s u r e m e n t  

S u p r a s t e r n a l e  He iqh t  
C h e s t  He iqh t  a t  A x i l l a  
C h e s t  C i r c u m f e r e n c e  
C h e s t  B r e a d t h  ~t A x i l l a  
Waist  H e i q h t  
Yaist C i r c u m f e r e n c e  
U a i s t  B r e a d t h  
N a t u r a l  U a i s t  C i r c  
I l i o c r i s t a l e  He iqh t  
Hip H e i q h t  a t  B u t t o c k s  
H i p  C i r c u m f e r e n c e  
H i p  Brd th  a t  T r o c h a n t e r  
I l i o s p i n a l e  He iqh t  
B i s p i n o u s  B r e a d t h  
G l u t e a l  Furrow Heiqht  
T r o c h a n t e r i c  Ha i q h t  
Upper Thiqh  Circum 
Upper Thiqh D e p t h  
T i b i a l e  H e i q h t  
C a l f  Circum Heiqh t  
C a l f  C i r c u m f e r s n c e  
C a l f  Depth 
Ankle C i r c u n f e r e n c e  
Ankle B r e a d t h  
S p h y r i o n  Heiqh t  
P o o t  Lenqth  
Foot  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  
N Mean s a d ,  U i n  5 t h  5 0 t h  9 5 t h  flax 

8 1  106.6 5.4 94.1 96.6 106.4 113.5 122.3 
90 100.4 5.5 87.0 92.U 100.0 109.6 114.7 

251 65.4 5.1 55.7 58.7 64.6 74.7 85.4 
9 1  20.8 1.9 15.5 17.8 20.6 24.0 25.2 
91 79.2 4.5 68.3 71.5 79.0 86.9 90.5 

251 58.8 6.5 48.7 51.2 57.3 71.1 89.7 
90 21.3 2.2 17.0 18.2 20.9 25.1 28.5 
96 58.4 6.2 48.1 49.8 56.8 68.4 82.7 
8 1  79.7 4.3 71.5 71.9 80.5 85.4 93.1 
91 67.3 Us0 58.0 60.9 67.2 73.8 78.0 

248 67.7 5.9 55.3 59.4 67.0 79.8 91.4 
e o  23.5 1.8 20.2 20.8 23.6 26.4 30.0 
81  74.6 U.2 65.7 67.6 75.0 81.0 86.8 
80 18.5 1 .5  15.7 16.5 18.1 21.2 22.3 
79 61 .5  3.8 53.2 55.5 61.3 66.8 70.5 
80 67.5 3.8 60.4 61.0 67.6 73.1 76.4 

248 40.3 4.5 31.2 34.1 39.6 49.1 59.4 
89 12.4 1.9 8.2 9.2 12.2 15.5 16 .8  
8 1  34.8 2.0 29.0 31.0 35.0 37.8 39.4 
9 1  27.3 2.3 20.4 23.9 27.0 31.5 32.9 

251 26.6 2.4 20.4 23.1 26.4 30.6 39.3 
C l  8.4 0 .7  6.7 7.2 8.3 9.6 10.5 
9 1  17.9 1.5 14.9 15.5 17.7 20.1 23.3 
90 4 .8  0.5 3.9 4.0 4.7 5.5 6.6 
81  5.2 0.8 2.9 4.0 5.2 6.3 8.0 

251 20.8 1.3 17.9 19.0 20.6 23.1 25.4 
251 8.0 0.5 6.4 7.1 7.9 8.9 9.6 

TORSO, PZLVIS,  L7WER LINB, A N D  FOOT CEASUREnENTS 
(Hales  and F e m t l e s  - Aqns 9.5 t o  10.5 Years)  

S u p r a s t e r n a l e  He iqh t  
C h e s t  He iqh t  d t  A x i l l a  
C h e s t  C i r c u m f e r e n c e  
C h e s t  B r e a d t h  a t  A x i l l a  
U a i s t  H e i q h t  
Waist C i r c u m f e r + r l c ~  
Waist  B r e a d t h  
N a t u r a l  Y a i s t  C i r c  
I l i o c r i s t a l e  Ht?iqht. 
Hip l i e i q h t  a t  U u t t o c k s  
Hip C i r c u n f e r e n c c  
H i p  Brdth a t  T r o c h a n t e r  
I l i o s p i n a l e  He iqh t  
B i s p i n o u s  Bredd th  
G l u t e a l  Furrow Heiqht  
T r o c h a n t e r i c  He iqh t  
Upper Thiqh Circum 
Upper Thiqh Depth 
T i b i a l e  t l e i q h t  
C a l f ,  Circum f ie iqh t  
C a l f  Circum Eerence 
C a l f  Depth 
Ankle C i r c u m f e r e n c e  
Ankle B r e a d t h  
S p h y r i o n  Heiqh t  
Foo t  Lenqth 
Poot  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  
N Mean s .d .  nin 5 t h  5 0 t h  9 5 t h  flax 

74 111.5 5.2 100.5 102.6 111.0 119.8 125.1 
84 122.9 5.2 9 0 . 9  93.2 133.2 112.3 115.2 

253  67.6 5.7 56.6 60.3 66.7 78.7 91.0 
85 21.1 2.1 17.3 18.0 20.8 24.6 26.2 
e4 1 . 8  4.5 71.8 73.9 82.1 89.5 91.9 

253 60.9 7.C 50.1 52.8 59.4 75.9 88.6 
E5 21.9 2.8 16.9 18.1 21.4 26.3 33.9 
@4 60.3 7.8 49.0 50.6 58.2 74.5 87.8 
75 83.6 4.6 72.9 75.6 83.4 91.0 94.7 
e 5  69.2 4.0 60.0 62.5 69.4 75.4 79.6 

LU7 70.9 6.7 59.4 61.7 69.8 82.8 108.5 
74 24.2 1.7 21.2 22.0 23.7 27.5 29.7 
75 78.2 4.6 70.3 71.4 78.1 86.7 90.3 
75 1 . 7  1.6 15.3 16.1 18.5 21.2 23.3 
75 64.9 4.0 57.1 58.7 64.6 71.1 74.7 
75 71.3 4 . 4  64.1 64.6 70.8 79.8 82 .3  

25C U2.1 5.3 33.6 3U.9  41.4 50.9 67.1 
8 1  1 2  2.4 8.5 9.2 12.7 16.9 21.4 
75 36.4 2.3 31.8 32.7 36.1 39.8 43.0 
85 27.8 2.6 21.3 22.6 27.9 32.1 34.5 

253 27.7 2.6 22.3 23.6 27.5 32.0 UO.9 
6 5  8.7 0.9 7.1 7.4 8.5 10.2 11.2 
85 18.5 1.9 1 15.6 18.5 21.4 27 .8  
85 4.9 0.6 3.9 4 1  4.8 5.9 7 .1  
74 5.4 0.9 3.7 3.8 5 .3  7.0 8.2 

253 21.6 1 . 3  17.9 19.6 21.6 23.6 25.3 
252 8 . 3  0 .6  6 .9  7.3 8.3 9.1 10.2 



TORSO, PELVIS,  LOW" LIN5, A N D  FOOT HEASUREHENTS 
(Hales and Females - Aqes 1C.5 t o  11.5 Years) 

Heasureaent Descriptive S t a t i s t i c s  
N Mean s . d .  Nin 5 t h  5 0 t h  9 5 t h  Hax 

Suprasternale  Heiqht 96 116.0 6.2 100.5 106.6 116.1 126.9 130.1 
Chest Heiqht a t  A ~ i l l a  86 107.9 5.0 97.0 98.9 107.7 116.7 122.2 
Chest Circumference 280 70.8 6.6 54.0 62.2 69.6 83.1 102.5 
Chest Breadth a t  Axilla 86 21.6 2.2 17.7 18.2 21.3 24.9 31.4 
Waist Heiqht 86 85.6 4.1 72.8 79.4 85.5 92.8 95.7 
waist Circumference 279 63.4 7.9 48.7 53.8 61.2 79.6 95.1 
Waist Breadth 86 22.4 2.7 16.2 18.6 22.0 26.8 33.1 
~ a t u r a l  Waist Circ  86 60.3 7.0 48.7 51.3 59.0 71.1 92.2 
I l i o c r i s t a l e  Height 97 87.2 5.6 75.4 78.0 86.6 97.2 99.0 
HipHeiqht  a t  Buttocks 86 72.6 3.4 63.0 66.7 72.6 77.8 80.3 
Hip Circurf erence 276 74 .3  7.7 59.3 64.2 73.1 9 0 , 6 1 0 8 . 2  
Bip Brdth a t  Ttochanter 96 25.8 2.2 21.9 22.9 25.5 29.8 32.7 
I l i o s p i n a l e  Helqht 97 81.9 5.0 70.6 74.0 81.5 90.7 95.7 
Mispinous Breadth 9 7  19.5 1.8 16.3 16.8 19.3 22.5 25.7 
Gluteal Pu r rou  Heiqht 97 67.6 4.0 58.0 60.0 67.5 74.2 75.9 
Trochanteric Heiqht 97 74.2 4.7 64.4 66.0 74.2 81.3 86.1 
Upper T h i q h  Circum 276 44.5 5.7 34.3 36.8 43.4 55.5 69.0 
Upper Thiqh Depth 85 13.1 2.2 9.1 10.1 12.8 16.5 21.2 
Tib i a l e  Neiqht 97 38.1 2.5 31.6 34.0 37.8 42.3 43.0 
Calf Circum Heiqht e6 29.5 2.6 23.3 25.6 29.4 33.7 36.2 
Calf Circumfer8arice 179  28.9 2.7 22.7 24.8 28.4 33.7 39.3 
Calf Depth 86  8.9 9.8 6.9 7.6 8.8 9.9 11.4 
Ankle Circumference 85 18.5 1.6 15.2 15.7 18.5 20.9 23.6 
Ankle Breadth 8 5  4.9 0.4 3.9 4.3 C.8 5.6 6.2 
Sphyrion Heiqht 95 5 , 8  0 ,9  3.6 4.4 5.7 7.5 8.5 
Foot Lenqth 282 2 2 . 4  1.3 18.2 20.2 22.3 24.8 25.9 
Foot Breadth 281  8.6 0.6 6.8 7.5 8.6 9.7 10.8 

TORSO, PSLVIS, LSWER LIYB, A N D  FOOT HEASUREHflTS 
(Hales and Pemdles - Aqes 11.5 t o  12.5 Yoars) 

Measurement 

Suprasternale  Heiqht 
Chest Heiqht a t  Axilla 
Chest Circusterence 
Chest Breadth a t  A w i l l a  
waist Heiqht 
Waist Circumference 
Walst Breadth 
Naturdl Waist Circ 
I l i o c r i s t a l c  H s i q h t  
H i p  Heiqht a t  duttocks 
H i p  Circumference 
H i p  Brdth d t  Trochdntec 
I l i o s p i n a l e  Heiqht 
nispinous Breadth 
~ l u t e a l  Furrou H ~ l q h t  
Trochantcric H u i ~ h t  
Upper Thiqh Clccum 
Upper Thiqh Depth 
Tib ia le  lieiqht 
Calf Ciccum Heiqht 
c a l f  Circumference 
Calf Depth 
Ankle Circumferer~ce 
A n k l e  Breadth 
Sphyrion He~qht  
Foot Lenqth 
Foot Breadth 

Descriptive S t a t i s t i c s  
N Mean s a d .  n i n  5th 5 0 t h  95th Hax 

96 121.0 6.7 106.6 111.1 120.0 131.9 140.8 
96 112.7 5.7 101.5 104.0 112.0 122.4 130.1 

286 72.6 5.9 58.4 64.6 71.8 84.4 90.4 
97 22.7 2.2 18.7 19.5 22.2 26.5 28.9 
97 89.5 4.8 81.0 82.5 88.7 98.1 105.6 

286 b4.8 7 .1  51.1 55.6 63.3 78.2 94.6 
97 23.4 2.5 19.2 19.8 23.0 28.1 29.7 
4 3  63.6 7 . 1  54.0 54.5 62.1 76.5 90.3 
95 91.3 5.7 78.3 82.5 90.7 100.9 107.5 
97 76.3 4.8 67.9 68.8 75.2 84.9 93.8 

283 76.6 7.2 62.3 66.2 75.7 90.1 101.9 
9 5  26.6 2.3 22.5 23.0 26.5 30.6 33.9 
46 95.5 5.4 72.7 77.0 85.3 94.4 101.7 
9 6  LO.l 2.1 15.5 16.6 19.9 23.7 26.9 
5 5  71.3 4.7 62.1 63.7 71.1 79.6 84.4 
96 77.3 4 . 8  67.4 70.0 76.6 84.7 92.3 

281  45 .6  5.3 34.9 38.3 44.9 55.1 66.5 
95 1 7  2.1 9.0 10.6 1 3 4  17.6 18.9 
95 40.0 2.7 32.8 35.6 39.8 44.7 47.0 
97 31.4 2.7 24.2 27.6 31.5 35.4 40.3 

2b7  29.7 2.7 13.8 25.7 29.4 34.5 41.1 
97 9.4 n .8  7.6 7.8 9.2 10.6 11.7 
97 19.5 1.6 16.0 16.6 19.4 22.2 24.2 
9 7  5.2 0.6 4.0 4. 2 5.1 6.1 7.0 
'3.2 6.G 0.7 4.6 4.8 5.8 7.3 7.9 

2P7 23.2 1.3 19.8 21.1 23.2 25.3 27.2 
287 8.9 0.7 7.0 7.8 8.8 9.9 10.7 



TORSO, PELVIS, LOWER L I i l B ,  A N D  F O O T  UEISUREHENTS 
(Uales and Females - Aqes 12.5 to 13.5 Years) 

Weasurement 

Suprasternale  Heiqht 
Chest Heiqht a t  Axilla 
Chest Circumference 
Chest Breadth a t  Axilla 
Oaist Heiqht 
Uaist Circumference 
Yaist Breadth 
Natural Waist Zirc 
I l i o c r i s t a l e  Bdiqht 
H i p  Heiqht a t  Buttocks 
Hip Circumference 
Hip B r d t h  a t  Trochanter 
I l i o sp ina l e  Heiqht 
Bispil~ous Breadth 
Gluteal Purrow Height 
Trochanteric Heiqht 
Upper Thiqh Circum 
Upper Thiqh Depth 
Tib ia le  Heiqht 
Calf Circum Heiqht 
Calf Circumference 
Calf Depth 
Ankle Circumference 
A n k l e  Breadth 
Sphyrion Hsiqht 
Foot Lenqth 
Poot Breadth 

Cescriptive S t a t i s t i c s  
nean s.d. n i n  5 t h  50th 9 5 t h  l ax  

125.9 6 .9  112.4 113.7 125.4 137.0 147.0 
117.7 6 . 0  106.0 106 .9  117.9 126.8 138.0 

76.1 5 . 7  60.6 6 7 . 9  75.7 86.0 98.8 
23.7 2.0 17.6 20.5 23.8 26.8 29.3 
93.6 4.7 83.7 86.2 9 3 . 3 1 0 0 . 8 1 0 9 . 9  
67.1 6.9 52.2 57 .5  65.8 80.0 98.3 
24.5 2.7 18.4 20.8 24.2 29.6 34.6 
65.3 7 .1  53.1 56.5 64.2 79.3 89.3 
94.8 5.2 82.5 86.4 94.6 103.7 110.4 
79.3 4 .5  71.0 72.1 78.7 85.9 93.9 
81.3 7 . 3  64.8 70.0 79.8 9 3 . 3 1 0 7 . 3  
28.3 2 .5  23.5 24.4 27.6 33.0 34.8 
99.0 5.4 7 81.1 89.0 98.3 103.7 
21.3 2.1 16.6 17.9 21.1 24.7 26.7 
73.6 4.6 61.0 67.2 73.4 81.0 87.5 
3C.7 4.9 68.2 72.6 80.5 88.9 96.4 
U8.0 5.4 36.4 0 1  4 7  57.9 66.9 
lU.4 1.9 1 11.1 14.4 17.5 21.0 
41.3 2.9 34.0 37.0 4G.9 45.9 50.2 
31.7 2.9 24.6 26.4 31.6 36.1 39.2 
31.3 2.9 25.7 26.9 30.9 36.3 03.U 
10.0 0 . 9  8.0 8.6 9.8 11.5 12.6 
20.4 1.7 17.0 17.7 20.1 23.3 25.3 

5.4 0 . 5  4.5 4.7 5 .3  6 . 3  7.0 
6.2 1.0 3.9 4.4 6 . 2  7.6 9.2 

23.9 1 . 5  20.7 21.5 23.7 26.5 28.8 
9.2 0.7 7.4 8 . 2  9.1 10.4 11 .3  

TORSO, P E L V I S ,  LOWEH LIKii, A N D  FOOT HEASUREUENTS 
(Hales and Peai les  - Aqes 13.5 to  14.5 Years) 

Measurement 

Suprasternale iiciqh? 
Chest iteiqht d t  Axilla 
Chest Circumterence 
Chest Breadth st Axilla 
Uaist Heiqht 
Yaist Circumference 
Waist Breadth 
Natural Waist Circ 
I l i o c r i s t a l e  Heiqht 
H i p  Heiqht a t  Buttocks 
H i p  Circumference 
H i p  Brdth a t  l rcchanter  
I l i o sp ina l e  Heiqht 
Bispinous Breadth 
Gluteal Furrow Heiqht 
Trochanteric Heiqht 
Upper Thiqh Circum 
Upper Thiqh Depth 
Tib ia le  Heiqht 
Calf Circum Heiqlit 
Calf Circumfersnce 
C a l f  Depth 
Ankle Circumference 
Ankle Breadth 
Sphyrion Heiqht 
Foot Lenqth 
Poot Breadth 

Descriptive S t a t i s t i c s  
Yean s a d .  n i n  5th 50th 95th Rax 

82 129.7 6.8 109.0 118.4 128.6 139.7 142.6 
90 122 .8  6.7 106.3 112.3 122.5 132.5 139.2 

27C 79.4 6 .2  59.8 70.0 78.8 90.3 93.9 
9C 24.9 2.0 19.7 21.4 24.7 27.9 29.1 
90 97.6 5 . 8  84.2 87.8 97.2 106.6 113.7 

270 69.2 6.9 57.4 b0.2 68.0 81.9 93.7 
89 25.8 2.4 20.1 21.3 25.7 29.6 31.7 
bO 6R.1 7.0 56.6 57.7 66.0 81.4 93.2 
82 97.2 5.7 78.8 69.2 97.1 105.3 113.4 
90 92.5 5.6 71.5 73.4 81.8 92.2 95.5 

270 54.3 7.1 60.2 72.9 84 .3  96.5 104.2 
H i  29.7 2.0 24.1 26.3 29.4 33.0 34.3 
82 91.8 5.6 75.0 81.5 91.8 190.5 102.9 
A L  21.6 1.7 17.3 18.2 21.6 24.0 26.0 
81 75.5 5.0 60.6 67.8 75.0 83.7 85.9 
8 2  2 . 8  5 .3  65 .8  7 3 . 8  82.6 91.3 93.8 

L t 9  49.9 5.1 39.2 41.6 49 .5  59.3 63.2 
8 6  15.1 1 .9  10.9 11.6 15.0 18.4 19.8 
82 4 . 1  2.8 33.0 37.3 42 .1  45.9 48.0 
89 32.9 3 . 5  ~ 3 . 0  25.6 33 .3  37.5 40.6 

271 32.5 2.7 25.7 28.3 32.2 36.8 40.6 
H 9  1 0 . 5  0 . 9  8 .6  8 .9  10 .5  12.1 12.6 
40 21.3 1.7 17.0 18.5 21.1 24.0 24.7 
8 9  5.6 0 .6  4.4 4.6 5 . 5  6.5 6.9 
76 6 . 3  I .@ 4.0 0.7 6 .2  8.0 8.9 

27P 2'4.6 1.7 20.6 22.0 24.4 27.7 29.5 
269 9.5 0.8 7.2 8.3 9 .5  10.8 12.0 



TORSO, PELVIS, LOWER L I I B ,  A N D  F O O T  IEASUREHBWTS 
(Hales and Penales - Aqes 14.5 t o  15.5 Years) 

Measurenent 
N 

Suprasternale  Heiqht 8 7 
Chest Heiqht a t  Axilla 80 
Chest Circumf erence 263 
Chest Breadth a t  bx i l l a  8 1  
Uaist Heiqht 8 1 
Waist Circumference 263  
Waist Breadth 8 1 
Natural Waist  Circ  6 1 
I l i o c r i s t a l e  Heiqht 8 7  
H i p  Heiqht a t  Buttocks 8 1  
Hip Circumference 2 6 2 
Hip B r d t h  a t  Trcchanter e7 
I l i o s p i n a l e  Heiqht 8 8 
Bispinous Breadth 8 8 
Gluteal  Furrow Heiqht 8 8 
Trochanter ic  Heiyht 8 7 
Upper Thiqh Circum 2 5 8 
Upper Thiqh Depth 7 9 
Tibia le  Heiqnt e 7 
Calf Circum Heiqht 8 1 
ca l f  Circumfersnce 26 4 
Calf Depth 8 1 
Ankle Circumference 8 1 
A n k l e  Breadth 8 1 
Sphyrion Heiqht 8 3 
Foot Lenqth 26 4 
Foot Breadth 264 

Cescript ive S t a t i s t i c s  
Mean s.d. Min 5 t h  5 0 t h  9 5 t h  Har 

132.5 6 . 1  121.1 122.1 132.4 142.0 144.8 
125.2 6.9 109.0 113.1 124.9 136.4 139.7 

82.5 6.2 69.0 73.6 82.5 93.1 107.6 
25.8 1.9 19.8 22.6 25.9 28.7 29.4 
99.8 5.4 87.5 91.1 99.7 108.4 111.5 
71.0 7.0 57.8 61.8 69.7 83.3 109.4 
25.9 2.2 20.7 21.7 26.1 29.0 32.0 
68.3 6.1 57.5 59.5 67.3 78.5 84.5 
99.2 4.5 89.5 91.4 98.5 105.6 108.2 
94.4 5.5 72.2 74.8 83.9 94.5 96.2 
88.1 7 . 1  69.5 75.6 88.2 99.0 115.9 
30.9 2.3 24.6 27.1 31.2 34.4 35.7 
93.0 4.6 81.3 85.2 92.8 9 9 . 9 1 0 1 . 3  
22.5 1.8 17.2 19.3 22.3 25.6 27.1 
76.5 4.6 64.5 69.8 76.7 83.3 84.8 
84.2 5.0 72.0 74.8 84.6 90.8 94.2 
52.1 5.6 38.2 43.7 52.1 61.4 75.3 
15.4 2.1 10.8 12.0 15.2 18.5 24.2 
U2.9 2.6 36.0 38.5 42.7 47.2 47.9 
34.2 3.3 25.6 28.1 33.7 40.1 41.1 
33.6 2.9 26.0 28.9 33.4 38.4 46.7 
10.6 0.9 8.4 8.9 10.5 12.1 12.8 
21.1 1.5 17.1 18.5 21.2 23.4 24.9 

5.6 0.5 4.4 4.7 5.6 6.4 7.3 
6.3 0.9 4.1 4.6 6.3 7.9 8.8 

24.8 1.7 20.3 22.4 24.7 27.5 29.2 
9.6 0.8 7.9 8.3 9.5 10.9 11.6 

TORSO, PELVIS, LOWER LIFE, A N D  FOOT MEASUREMENTS 
(Hales and Penales - Aqes 15.5 t o  16.5 Years) 

neasurement Descriptive S t a t i s t i c s  
N Uean s . d .  n i n  5 t h  5 0 t h  9 5 t h  Hax 

Suprasternale  !iciqht 62  136.1 8.C 120.5 123.4 135.2 148.2 151.6 
Chest Heiqht a t  Axilla 79 127.7 7.4 110.3 115.7 127.9 140.4 142.5 
Chest Circumf e re r~ce  198 85.9 7.4 69.2 75.5 84.3 99.8 112.3 
Chest Breadtb ,it A x i l l d  79 26.7 2.1 22.0 23.2 26.5 30.0 33.7 
Waist tieiqht 79  101.3 6.0 89.0 92.2 100.9 111.2 114.3 
Uaist Circumierence 196 7 . 3 . 2  7.3 56.9 64.2 71.6 86.2 108.5 
Waist Rreadt h 79  27.1 2.2 21.6 23.6 27.1 30.8 33.0 
Natural Uaist Circ 78  70.4 7.7 57.2 59.2 7C.5 83.2 91.2 
I l i o c r i s t a l e  Heiqht h 3  101.5 6.1 90.1 92.1 101.9 111.4 113.1 
H i p  Heiqht a t  Buttocks 79  . 85.2 6,C 73.1 76.3 85.5 94.1 99.4 
Hip Circumference 198 9Q.5 6.3 67.1 80.9 90.1 101.5 108.9 
H i p  Brdth a t  Trochantsr 63 32.2 2.0 28.1 28.6 32.1 36.1 39.0 
I l ~ o s p i n a l e  Heiqht 6 3  95.3 6.3 82.3 85.1 95.2 105.7 106.6 
Bispinous Breadth t 3  23.5 1.9 19.0 20.0 23.4 26.4 27.3 
Gluteal  Furrow Hoiyht 03 78.2 5.9 67.0 68.2 76.9 87.5 91.0 
Trochanter kc Heiqht 6 3  85.9 6.2 7U.2 76.8 86.2 95.3 99.6 
Upper T h i q h  Citcum 196 53.5 5.1 38.9 45.6 52.7 62.3 70.5 
Upper Thiqh Depth 76  15.6 1.8 12.1 12.7 15.3 19.2 20.5 
Tibia le  Heiqht 6 3  4 . 1  3.4 37.5 39.0 44.5 48.6 52.4 
Calf Circum H e i q h t  7 9  34.0 3.4 25.7 26.5 34.5 39.0 40.4 
Calf Circumference 198 34.6 2.9 26.7 30.2 34.7 39.4 43.6 
Calf Depth 79 11.0 l . C  8.9 9.4 10.9 12.6 13.2 
Ankle Circumference 79 21.8 1.9 17.1 18.9 21.8 24.7 27.5 
Ankle Breadth 76  5 . 8  0.6 4.4 4.8 5.7 6.7 7 .2  
Sphyrion Heiqht hi! 6.8 1.0 4.5 5.0 6.8 8.1 9.6 
Foot Lenqtb 197 25.1 1 .9  21.2 22.2 24.9 27.8 29.3 
Foot Breadth 198 9 . 8  C . 8  8.0 8.4 9.7 11.0 11.8 



TORSO, PELVIS, LOWER LIYE, A N D  FOOT HEISUREHENTS 
(Hales and Females - Aqes 16.5 to  17.5 Years) 

Heasurement 

Suprasternale HeiqLt 
Chest Heiqht a t  Axilla 
Chest Circunf erence 
Chest Breadth I +  Axilla 
Waist Heiqht 
Waist Circumference 
Waist Breadth 
Natural Yaist Circ 
I l i o c r i s t a l e  Heiqht 
H i p  Heiqht a t  Buttocks 
f l i p  Circumference 
H i p  Brdth s t  Trochanter 
I l iosp ina le  Heiqht 
Bispinous Breadth 
Gluteal Purrou Heiqht 
Trochanteric Heiqht 
Upper Thiqh Circum 
Upper T h i q h  Depth 
Tibiale  Heiqht 
Calf Circum Heiqht 
Calf Circumference 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sph~r ion  Heiqht 
Poot Length 
Poot Breadth 

Descriptive S t a t i s t i c s  
Uean s.d. H i n  5 t h  5 0 t h  9 5 t h  Hax 

137.0 7.7 120.1 125.2 135.0 149.5 153.4 
127.9 7.5 113.6 116.0 128.3 140.0 141.2 

97.2 7.5 70.6 77.0 86.4 99.9 111.1 
27.3 2.1 23.0 23.9 27.1 30.6 33.9 

101.8 6.1 90.1 91.3 102.0 111.4 114.6 
74.2 7.8 60.3 64.1 73.2 90.3 106.3 
27.5 2.3 22.3 23.5 27.3 31.3 33.8 
71.0 8.4 57.4 58.5 69.5 84.3 94.1 

101.7 545 88.5 92.5 100.9 109.7 114.7 
85.1 6.1 73.3 75.5 85.2 94.0 96.6 
91.8 6.4 78.7 82.9 91.0 104.6 116.0 
32.4 2.1 28.7 29.6 32.0 36.6 38.7 
95.5 6.C 80.5 66.0 94.3 104.3 108.8 
23.7 1 . 9  18.8 20.3 23.9 26.5 28.2 
78.0 5.7 64.1 67.6 77.5 86.0 89.2 
85.8 6.0 72.4 75.8 84.8 9 5 . 2 1 0 0 . 9  
5U.4 5.1 43.0 47.4 53.5 64.0 72.8 
16.2 1.8 11.9 13.5 16.2 19.2 23.0 
44.0 3.1 37.4 38.4 44.0 48.6 49.9 
3405 3 .5  25.8 26.7 34.7 39.1 40.7 
34.8 2.7 26.0 30.9 34.5 40.2 U3.2 
1C.9 1.6 9.1 9.3 10.7 12.4 13.1 
21.5 1.6 17.3 18.7 21.1 2 4 . 1  24.6 

5.6 C.6 4.1 4.5 5.5 6.5 7 . 3  
6.9 0.9 4.5 5.5 6.7 8.5 9.2 

2500 1 . 9  21.5 22.1 24.7 28.1 30.0 
9.7 0.9 7.8 8.3 9.6 -11.0 11.9 

TORSO, PELVIS, L O N E R  L I ! l E ,  A N D  FOOT KEASUREHENTS 
(Hales and Females - Aqes 17.5 to 19.3 Years) 

Heasurelent Descriptive S t a t i s t i c s  
N ilean s.d. f l i n  5th 5 0 t h  95th Flax 

Suprasternale Heiqht 45 138.0 8.5 123.0 125.2 138.2 152.5 155.1 
C h e s t H e i q h t a t A x i l l a  b3 130.7 8.3 114.1 1 1 6 . 0 1 3 1 , 0 1 4 3 . 2 1 5 0 . 8  
Chest Circumference 156 89.6 8.0 72.2 76.7 9 0 . 1 1 0 2 . 3 1 0 7 . 5  
chest Breadtha t  Axilla 63 27.9 2.3 22.9 24.5 27.6 31.3 33.3 
Waist Heiqht 62 103.7 6.9 88.6 93.2 103.7 113.4 122.5 
Waist Circuaference 155 75.9 7.7 60.2 65.5 75.6 90.5 105.3 
Waist Breadth 63 28.0 3.1 20.7 23.5 27.5 32.9 36.5 
Natural Uaist Circ 63 74.3 9.4 56.1 60.3 73.7 87.5 105.8 
I l i o c r i s t a l e  Huiqilr 46 102 ,S  6.4 91.6 93.3 102.0 112.8 117.9 
H i p  Hoiqht a t  Buttocks 6 3  e7.4 7 .1  71.8 75.3 87.3 99.0 103.7 
H i p  Circumference 156 Y3.G 6.C 77.1 84 .1  92.U 103.U 112.5 
H i p  Brdth a t  Procnanter 4 b  32.8 1.7 29.6 30.6 32.4 36.3 37.9 
I l iosp ina le  Heiqht 46 95.9 7.1 84.0 85.9 95.2 108.7 110.9 
Bispinous Breadth U5 23.9 1.9 2C.1 20.3 24.0 26.9 29.3 
Gluteal Purrou Heiqnt 46 70.7 6.5 69.0 69.9 78.5 89.4 91.5 
Trochanteric Heiqht 46 86.7 6.6 75.9 76.5 86.7 98.1 1 0 9 , 7  
Upper Thiqh Circum 155 55.3 5.C 42.6 48.1 54.7 64.6 70 .5  
Upper Thiqh Depth 6 2  1 6 , 8  2 . 2  12.9 13.3 16.6 20.0 24.0 
Tibiale  Heiqht 46 44.2 3.9 37.4 38.5 43.5 50.7 55.5 
Cali Circum Heiqht 6 3  35.4 4.1 25.0 28.3 35.7 41.6 44.3 
Calf Circumf ersnce 155 35.6 3 . 1  29.0 30.4 35.5 U1.1 44.8 
C a l f  Depth 63 11.4 1.2 9.0 9.2 11 .5  13.4 14.0 
Ankle Circumterence 6 3  22.1 2.0 18.2 18.8 22.0 26.1 27.7 
Ankle Breadth 63 5 .8  C.6 4.6 4.7 5.6 6.8 7.4 
Sphyrion Heiqht 46 6 . 5  1.0 4.8 4.9 6.5 8.1 8.4 
Foot Lenqth 155 2 5 , 5  2.1 20.8 22.2 25.2 28.7 31.1 
P O O ~  Breadth 155 '9.9 C.9 7.8 8.5 9.9 11.6 12.8 



TORSO, PELVIS* L O W E R  L I M E ,  AND FOOT NEASUREHENTS 
(Hales - Ages 2.C t o  3.5  Years) 

Suprasternale  Height 
Chest Height a t  A x i l l d  
Chest Circumference 
Chest Breadth at Axilla 
Waist Height 
Waist Circumference 
Waist Breadth 
Natural Yaist Circ 
I l i o c r i s t a l e  Heiyht 
H i p  Height a t  Buttocks 
H i p  Circumference 
H i p  Brdth a t  Trochdnter 
I l i o s p i n a l e  Height 
Bispinous Breadth 
Gluteal  Purrov Height 
Trochanter ic  Haijht 
Upper T h i g h  Circum 
Upper Thigh Depth 
T ib i a l e  Height 
Calf c i rcua  Height 
Calf Ci rcumfer~nce  
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Syhyrion Heiyht 
Foot Length 
Foot Breadth 

Cescript ive S t a t i s t i c s  
Mean s.d. n i n  5 t h  50th 
72.7 4.2 66 .5  66 .9  71.8 
66.6 3.4 6C.O 60.3 67.1 
51.3 2 .6  45.0 47 .1  51.1 
16 .5  1.3 12.9 1 16.5 
50.4 3 . 1  43.7 44.7 50.5 
4H.5 3 .3  42.1 4 3 0 6  48 .1  
16.3 1 .1  14.0 14.6 16.0 
47 .8  3.0 41.9 42 .2  47 .3  
51.3 3.7 46 .1  46.4 50.2 
1 2 .8  36 .2  36.5 41.6 
52 .2  3.2 43 .9  47.2 52.0 
1A.1 1 .1  16.4 1 6 6  17 .9  
47.6 3.1 39.8 42.8 47.6 
14.6 1.2 11 .5  12.3 14 .5  
37.3 2.8 32.0 32 .3  37.4 
42.5 3.4 36.3 36.9 42.4 
28.9 2.5 23.6 25 .6  29.6 

8 .5  0.9 6.9 7 .1  8.4 
21.9 1.0 17.7 19.0 21 .9  
17 .4  1.7 13.4 14.2 17 .6  
LU.7 1.4 17.8 18.5 20 .6  

6.4 2.4 5.7 5.7 6.2 
14.9 0.9 13.3 13.5 14.9 

4.2 C.3 3.6 J.6 4.1 
3.9 1 .1  2 . 2  2.3 3.7 

15.0 1 .1  11.6 13.0 15.0 
6 . 3  0.4 5.3 5.5 6.2  

TORSO* PZLVIS, L O U E R  L T f l E ,  AND F031 AEASUREnENIS 
(Hales - Ages 3.5 t c  4.5 Years) 

Measurement 
N 

Suprasterna l e  Height 4 4 
Chest Height a t  A x ~ l l s  3 7  
Chest Circumtecence 1 1 8  
Chest Breadth s t  A x l l l d  36 
Uaist Heig h t  3 7 
uais t  Ci rcumfar~nce  1 1 7  
Waist nreadt h 3 7 
Natural Uaist Lirc  3 3 
I l i o c r i s t a l e  Height 4 4 
H i p  Height a t  Buttocks 3 7  
H i p  Circumfercncc 1 1 6  
H i p  Brdth a t  Trochanter 44  
I l i o s p i n a l e  Heiqht u u 
Bispinous Brcdd t h 4 U 
Gluteal  Yurrow Heiy b t  U cr 
Trochanteric ! l . > i q h t  44 
Upper r h i g h  Circum 117  
Upper T h i y h  D e p t h  J 7 
Tibia lo  Hciqht 4 4 
Calf Circum Heiqht 3 7 
Calf Circuo~fer~n<:t? 118  
Calf Depth 3 7 
Ankle Ciccumtc!r~*i~c:t. 3 7 
Ankle Uread tb 3 L 
Spliyrior~ H t > i < ) b t  19 
Foot L ~ n q t h  118 
Foot Breddrh 1  1 '1 

Cescript ive S t a t i s t i c s  
Neac s.d. K i n  5th 5Cth 
77.6  4.0 7 1 . 9  72 .2  76.9 
72.3  4.C b6 .1  66.7 71.4 
53.0 2.7  46 .3  U8.7 53 .3  
16.7 1.1 1 14.7 1 6 . 5  
5 5 . 5  3.6 50 .3  50 .8  55.19 
4 9 . 2  2.9 42.0 4u.7 48 .8  
17.2 1 .1  14.8 1 17.3 
48 .3  2.8 41.2 42.5 48 .3  
5 5 . 0  3.5 4q.5 50.6 54.3 
46.3 3.3 41.7 42.3 45 .4  
52 .8  3.5 45.4 47.2 52 .3  
18 .5  1.2 16.5 16.7 1H.2 
51 .5  3.1 46.6 46 .9  51 .3  
1 1.4 1 12.5 14 .6  
4 0 . 9  2.9 36.6 36.8 4 3 . 4  
46.C 3.1 41.2 4 4 5 . d  
31 .2  2.6 25.3 ~ 5 . 3  2 3 . 1  
Q.? 1 . 2  6.0 6.9 9 .H  

L3.t 1 . 8  LC.4 20.6 2 3 . 3  
1 2.1 1 4 .  1 10 .7  
i1.C 1 . 4  17.6 17.C L r l . U  

0 . 5  '7.5 5.5 5.6 h . 4  
1 D . 8  13 .4  13.6 l u . 9  

u . ,  C.3 3 . 2  . 4.1  
) ,  i r . 7  L . 2  2.4  3 . 8  

1 t . 1  3 . 9  1 4 . 1  1 4 7  l b . ?  
6 . 5  1',4 5.5 5 .8  h .4  



TORSO, PBLVIS, L O V E R  LI!IE, A10 F O O T  fiEASOREIENTS 
(Hales - Ages 4.5 t c  5 . 5  Years) 

neasureaent 
N 

Suprasternale Height 3 5 
Chest Height a t  Axilla 5f 
Chest Circumference 143  
Chest Breadth a t  Ar i l l a  58 
Vaist Height 5 8 
Pais t  Circumference 11(2 
Waist Breadtb 5 8 
Natural Yaist Circ 5 5 
I l i o c r i s t a l e  Height 3 5 
H i p  Height a t  Buttocks 56 
H i p  Circumference 146 
H i p  Brdth a t  Trocaanter 35 
I l i o sp ina l e  Heiyht 3 5 
Bispinous Breadth 2 5 
Gluteal Furrow Height 55 
Trochanteric Height 3 5 
Upper T h i g h  Circum 139 
Upper Thigh Depth 5 5 
T ib ia le  Height 3 5 
Calf Circum Height 5 e 
Calf Circuaferenca 14 3 
Calt  Depth 5 7 
Ankle Circumference 5 8 
Ankle Breadth 5 8 
Sphyrion Height 2 9 
Foot Lenyth 14 3 
Poot Breadth 143 

Descriptive S t a t i s t i c s  
nean s.d. n i n  5th 5 0 t h  
R4.u 4.4 74.1 76 .6  . 8 4 . 3  
78.1 4.6 66.6' 69.4 77.8 
5 5 . u  2.7 49.9 50 .9  55.2 
1 1.0 15.4 15.8 17.4 
60 .6  3.6 50.7 54 .5  60.4 
51.3 3.4 43.7 45.0 50.9 
17.3 1 .2  15.2 15.8 17.8 
51.2 3.0 45.1 45.7 51.0 
61.2 3.5 54.5 54.8 61.3 
5 0 . 4  3 . 3  41.3 43.6 50.8 
55.6 3.4 48.2 50 .3  55.0 
19.4 1.1 17.0 17.2 19.4 
57.C 3.2 51.0 51.3 56.8 
15.6 1.4 12.0 12.5 15.7 
45.6 3.2 39.6 40.2 45.3 
51.3 3.0 46.1 46.2 51.1 
31.7 2.7 26.0 27.8 31.2 
9.4 1.0 6.9 7 . 3  9.4 

26.4 1.9 22.7 22.7 26.3 
i0 .Z  1.9 15.8 16.5 29.1 
22.0 1.5 18.7 19.5 21.9 
6.8 P.4 ti.0 6.1 6.7 

1 0.9 12.9 13.8 15.3 
4 . 3  0.3 3.7 3.8 4 .3  
4 . 5  0.8 2.8 2.0 4.5 

17.1 1.C 1 15.6 17.0 
6 .9  0.4 5.9 6.1 6 . 3  

TORSO, P E L V I S ,  LOYEA LIHB, A N D  FOOT H E A S U R E H E N T S  
(tlales - Ages 5 . 5  t c  6.5 Years) 

neasurement 

Suprasternale Heiqht 
Chest Height a t  Axilla 
Chest Circumference 
Chest Breadth d t  Axilla 
Waist Height 
Waist Circumference 
Waist Breadth 
Natural Waist Circ 
I l i o c r i s t a l e  Height 
H i p  Height a t  Buttocks 
Nip Circumference 
Hip Brdth a t  Trochailter 
I l i o sp ind l e  H e i g h t  
Bispirious Breadth 
Gluteal Furrou Helqht 
Trochanteric Heiqht 
Upper T h i g h  Circum 
Opper T h i g h  Depth 
Tiblala  Weight 
C d l t  Circus iieiyht 
Calf Circumference 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sphyrion Height 
Foot Length 
Poot Breadth 

Cescriptive S t a t i s t i c s  
Xean s.d. M l n  5th 5 0 t h  
31.2 4.7 80.7 84 .7  90.1 
83.3 5.0 74.6 75.7 Y2.b 
47.8 3.6 '70.5 52.5 5 7 . j  
17.7 1.6 13.7 15.1 17 .5  
64.8 3.9 56.6 57.0 64.2 
51.9 3.7 4 4 4  45.R 5 1 . 5  
18.2 1 .6  15.2 15.7 18.3 
51 .7  4.0 43.9 44.7 51.2 
66.3 3.6 61.2 61.3 65.6 
54.4 3.4 48.1 49.5 53.9 
57 .0  4.0 49.a 52.1 57.4 
20.3 1.G 18.3 1 8 . 8  2p.3 
62.6 3.6 56.4 57.4 61.6 
1b.C 1 . 3  12.9 13.7 15.6 
51.5 3 .C  45.4 46.1 51.1 
56.6 3.5 50.2 51.1 55.9 
33.4 3 . 1  27.8 29.2 32.6 

9.8 1.2 7.4 8.0 3.6 
2 9 . 2  1 .8  25.9 26.5 2H.6 
22.3 1 . 9  18.4 18 .8  22.0 
23 .0  1.7 19.6 20 .5  22.9 

7.1 0 . 6  6.0 b. 1 7.3 
15.e 1.2 13.4 14. 1  1 S . d  
4.4 0.4 3.8 3.8 4.U 
4.8 0 . 8  3.5 3.5 4.7 

18.1 1 . 1  15 .3  16.4 17.d 
7 . 2  0 . 5  5.8 6.4 7.2 



TORSO, PELVIS, L O W E R  L l N e ,  A N D  FOOT H E A S O R E H E N P S  
(Hales - Ages 6 . 5  t o  7 .5  Years) 

l easureren t  

Suprasternale  fieight 
Chest Height a t  Axilla 
Chest Circunference 
Chest Breadth a t  Axllla 
Waist Height 
Waist Circurference 
Waist Breadth 
Natural Waist Dirc 
I l i o c r r s t a l e  Halght 
H i p  Height a t  Buttocks 
H i p  Circumference 
H i p  Brdth a t  Trochdnter 
I l i o s p i n a l e  Heiqnt 
Bispinous Breadth 
Gluteal  Purrou Heiq h t  
Trochanter ic  H s l g h t  
Upper T h i g h  Circun 
Upper T h i g h  Depth 
Tib ia le  Height 
Calf Circum Helqht 
Calf Circumference 
Calf Depth 
Ankle Circurferenc+ 
Ankle Breadth 
Sphyrion Height 
Poot Length 
Foot Breadth 

Cescript ive S t a t i s t i c s  
Yean s . d ,  Uin  5th 5 0 t h  
97.7 5.3 8U.6 87.4 97.8 
88.9 4.0 79.4 81 .9  88.8 
6C.b 4.2 51.7 54.4 60.2 
18 .1  1.2 15.2 15 .7  18.0 
69.2 3.2 61.1 63.4 69.0 
54 .3  5.0 44.3 48 .9  53.5 
18.5 1.9 14.5 15.0 18 .4  
53.4 3.7 46.0 46.0 5 2 . 9  
71.8 4.4 63.0 63.9 71.9 
58.u 3.2 51.3 51.7 58 .8  
b1.L 4.9 52.6 54.8 60.4 
21.2 1 .3  18.8 19.0 2 1 . 1  
b7 .3  3.8 59.9 60.1 6 6 . 5  
17 .0  1.3 14.3 14.7 1 6 . 8  
55.8 3 .5  47.4 48.4 55.4 
01 .1  3.9 55.6 55 .7  60 .4  
1 5 . 6  3.6 29.2 31.7 3580 
1C.6 1.6 8 .3  8.3 1 0 . 1  
31.3 2.4 26.1 26.2 3 1 . 3  
24.1 1.8 18.2 20.7 2 4 . 3  
24.5 2.0 20.6 21.8 24.1 

7.6 0 . 6  6.4 6.6 7.4 
16 .5  1.2 14.5 14.5 1 6 . 2  
4.5 0.4 3.7 3.7 u.4 
4.9 0 . 8  3.4 3 . 5  5.3 

13 .1  1.2 15.6 16.8 18.8 
7 .6  0 . 5  6.7 6.8 7 . 5  

TORSO, P E L V I S ,  L O W E R  L I Y E ,  A N D  F O O T  R E A S U R E H E N T S  
(Hales - Ayes 7.5 t c  8 . 5  Years) 

Measurement 

Suprasternale  tieijht 
Chest Height a t  A x i l l d  
Chest Circumfereiice 
Chest Breadth ~t Axilla 
Waist Height 
Waist Circumference 
Waist Breadth 
Natural Waist Circ 
I l i o c r i s t a l e  Heiqht 
H i p  Height a t  Buttocks 
f l i p  Circumference 
H i p  Brdth a t  Troclinnter 
I l i o s p i n a l e  Height 
Bispi~lous Breadth 
Gluteal  Purrou Height 
Trochanteric Heiyht 
Upper T h i g h  Circum 
Upper T h i g h  Depth 
Tib ia le  Height 
Calf Circun Height 
Calf Circumference 
ca l f  Depth 
Ankle Circumferer~ce 
Aukla Breadth 
sphyrion Height 
Foot Lenyth 
Poot Breadth 

Cescript ive S t a t ~ s t i c s  
Hran s.d. H l n  5th 5 C t h  

103.0 U.5 95.1 95.3 l G L . 4  
94.6 5 . 0  86.7 87.6 93.2 
62.9 4.6 52.9 56.5 6 2 . 7  
1 1.6 1 3  17.2 19 .1  
7 4 . C  3.9 67.8 68.4 7 2 . 7  
56.6 5 . 7  45.4 49 .5  55.6  
2 7 . 1  1.5 19.1 18 .5  1 9 . 8  
5 6 . 8  5 .8  U6.7 49 .7  56.1 
75. 1 3 .5  68.4 6 9 . 3  75.0 
62.9 3.8 55.8 57.2 6 1 . 9  
6 4 . 1  5 . 2  55.9 5 7 . 1  63 .0  
22.6 1 . 4  23.6 20 .7  22.4 
7 1 3  3 .2  64.5 6 4 . 1  71 .4  
1 7 . 3  1 . 6  14.4 15 .2  17. 1  
59.4  3 . 3  52. 3 53.1 59 .2  
b U . 4  3 .3  56.8 5 7 . 3  6u.2 
37.5 4.3 30.3 3 2 . 3  36 .5  
11 .5  1.7 9.4 9.6 l b . 8  
33.7 1 . 9  30.5 30.6 3 3 . d  
25 .e  1.6 22.1 22.6 2h.0 
25.7 2.4 21.4 22 .1  25.U 

0  0 .8  6.6 0.7 7.5 
17.1 1  15.1 15. 3 16.'1 
4 .7  C,4 4.0 4.1 U.6 
5.4 0 . 8  3.6 3 . 7  5.5 

2 O . C  1.C 1 .  18 .3  2 r . 3  
7 . 9  0,5 6.7 7.0 7 . 3  



TORSO, PELVISI LOVER LItE, A N D  FOOT MEASUREHENTS 
(Hales - Ages 9.5 t c  9.5 Years) 

Pleasurerent 

Suprasternale Height 
Chest Heiyht a t  Axilla 
Chest Ciccunf erence 
Chest Breadth a t  Axilla 
Yaist Height 
Uaist Circuwference 
Uaist Breadth 
Natural Yaist Circ 
I l i o c r i s t a l e  Height 
H i p  Height a t  Buttocks 
H i p  Circumference 
Hip Brdth a t  Trochantnr 
I l i o sp ina l e  Height 
Bispinous Breadt b 
Gluteal Furrow Height 
Trochantaric Height 
Upper Thigh Circum 
Upper Thigh Depth 
Tibiale  Height 
Calt  C i r c u ~  He~qht  
Calf Circumference 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sphyrion Height 
Poot Length 
Poot Breadth 

Descriptive S t a t i s t i c s  
N nean s.d. N i n  5th 5 C t h  9 5 t h  flax 

33  l C 8 . L  4.6 96.6 97.2 108.7 113.4 117.4  
4 1  99.5 5.7 87.0 89 .1  99.4 107.8 111.5 

114  65.3 4.6 56.8 58.7 65.1 73.7 85.4 
4 2  26.2 1.8 15.5 17 .3  20.0 22.8 25.2 
42 77.9 4.4 68.3 69 .9  77.8 84.3 87 .5  

114  58 .3  5.9 4 9 1  51.5 57.1 76.3 85.7 
4 1  20.8 2.3 17.0 17.8 2C.3 2U.2 28.5 
42  59.2 6.8 48.9 50.1 57.6 71.9 82 .7  
3 3  79 .8  3.8 71.7 71.8 80.9 8U.2 8 4 . 9  
4 1  66 .5  4.C 58.0 59 .6  66.2 72.7 74 .5  

1 1 1  66.5 5 . 5  55.3 57.9 66.1 75.4 d6.d 
3 3  23.7 1.6 20.7 20.8 23.7 26.1 27.5 
33  75.4 3.5 68.2 69.0 75.8 8C.1  81 .9  
33  18.0 1.3 15.7 16.0 17.9 20 .1  21 .2  
? i  62.6 3.7 55.5 55.6 63.7 67.6 68.7 
3 3  68.0 3.2 60.6 61.4 69.1 72 .1  73 .1  

1 1 1  39 .2  4,O 31.2 33 .8  39.6 45.4 53.7 
40  11.9 1.6 9.0 9.4 11.6 1 15 .6  
3 3  35.2 1.8 3C.1 30.9 35.3 37.7 38.C 
42 27.6 1 .9  24.5 24.6 27.4 30.3 31 .3  

11U 26.6 2.2 2G.U 23.1 26 .7  30.1 33 .8  
4 2  8.4 0.7 6.7 6.9 8 n 3  9 . 2  10.5  
4 2  17 .6  1.5 15.0 15.4 17.5 19.7 23.3 
4 1  4.9 C.5 4.2 4.3 1 . 7  5.5 6 .6  
3 3  5.4 0.9 4.0 4.1 5.4 6.8 8.C 

114  21.0 1.3 17.9 13.0 1 6 . 8  23.3 23 .9  
11U d .2  0 . 5  6.9 7.2 1 3 . 1  9.6  

TORSO, PELVISr L O Y E H  L I N E ,  A N D  FOOT fiEASUREIlEN'IS 
(Ilales - Ayes J . 5  t c  10.5 Years) 

Medsureaent 

Suprasternale Height 
Chest Height a t  Axilla 
Chest Circumference 
Chest Breadth a t  Axilla 
Uaist Height 
Yaist Circumference 
Waist Breadth 
Natural Uaist  :irc 
I l i o c r i s t a l e  Height 
H i p  Height a t  duttocks 
H i p  Circumferenc~? 
H i p  Brdth a t  Trochanter 
I l i o sp ina l e  Ileiyht 
Blspinous Breadth 
Gluteal Furroc ileiy h t  
Trochanteric Height 
U~per  T h i g h  Circue 
Upper T h i g h  Depth , 

Tiuiale  lleight. 
Calf  Circurn Weight 
Call  Circumfcrdnca 
Calf D e p t h  
Arikle Circumf eronce 
Ankle Ureddth 
Spnyrion Height 
Fcot Lcnyth 
Poot  Breadth 

Cescriptive S t a t i s t i c s  
N Mean s.d. t l l n  5th S C t h  7 5 t h  ?ax 

37 111.6 " 4  100.5  101 .3  l l l . G  119 ,3  125 .1  
35 102 .5  5.C 92.0 92 .9  1'32.6 110.5 1 1 3 , 3  

1.24 68 .0  5 .7  59.2 b 0 . 5  67.0 d l . 1  83.9 
40 29.9 2.1 7 17.6 1 0 . 3  24 .1  16 .2  
46 81.3 4.6 71 .8  73 .1  81 .1  83.6 41.9 

124 61,G 7.3 56 .9  53.5 59 .1  78.3 85.8 
40 21.6 2.8 17.4 18.0 21. 2 25.8 31.4 
39  6d.2 7.5 52.0 53.6 60 .6  75 .4  8 U . O  
37  3 1  4.7 72.9 74 .9  83 .1  89.4 9U.4 
UC 09.1  4.4 66.0 62.3 68 .5  76.2 79 .6  

118  70 .0  0.7 59.4 61.4 63.3 83.7 9 1 . 2  
~7 24.0 1.8 21.2 21 .8  27.4 27.7 23 .7  
37  78 .1  4.6 70.3 70.9 78 .2  84 .7  93.3 
27  I .  t . a  15.3 I .  18.2  LO.? 23.3 
3 7  6 5 . 3  3 . 8  57.4 58.8 0 5 . 5  7C.H 74 .7  
3 7  7 1  U.2 64 .1  64.4 71 .2  77.6 82.3 

1 2 1  41.2 5 .6  33.6 74.4 32.5 5 6 1 . 9  
I6 12.8 1, 2 9.1 9.2 12 .7  1 1 ) .  1 
3 7  jb.7 2.4 j1 . t )  31.5 3 h . ~  1ro.l 43.11 
4C 2 d . 4  2 . C  i 5 . 3  2 5 . 9  2U.1 3 2 1  3 3 . 5  

124  27.7 2.6 22.3 24.0 27.4 32 .7  3 6 . 2  
U0 8.6 C.9 7.4 7.4 d .7  10.3 13 .5  
4C 1 1 . 7  15.6 15.8 1 .  21.6 22 .2  
4 0  5 . p  r.5 4.1  4 . 1  4 .8  5 . 9  5 . 5  
3 7  5.6 P . 9  3.8 4.1 5 .6  7 . '  0.L 

124 21.d 1.4 18.8 13 .6  L1.t  24.5 25 .3  
l i j  8 4  0.0 7.1 7.4 8.3 9.4 l u . 2  



TOBSO, PELVIS, LCWER LINE, A N D  ?00T MEASUREHEUPS 
(Hales - hyes 13 .5  t o  1 1 . 5  Years) 

Heasure ren t  Descriptive S t a t i s t i c s  
N Mean s . d .  H i n  5th 5Cth 95th Max 

Suprasternale  Helgat 49 115.0 5 . 3  104.5 105.4 115.2 123.6 139.1 
Chest Helght a t  Axilla 41 1C7.3 4.2 98.7 99.3 106.9 114.P 117.1 
Chest Ci rcumterenc~ 141  7'2.4 5 .9  59.3 63.1 63 .1  80.9 98.4 
Chest Breadth a t  Axilla b1 20.8  1.7 17.7 17.8 2 0 . 7  23.6 25.4 
Waist Height 41 84.5 3 .1  78.2 78.7 8 4 . 2  83.4 92.9 
Warst Circumference 141  63.0 7.7 50.6 53.3 60.9 75.8 88.6 
Waist Btead t h 41 21.2 2.1 16.2 17 .1  21.0 24 .3  27.d 
Natural waist Circ  41 60.4  5.2 50.6 52.1 59.0 b7.3 75.0 
I l i o c r i s t a l e  Height 49 8 5 , 3  4 . 9  75 .4  76.0 85 .1  94 .6  37.6 
H l p  Height a t  Buttocks 41 71.5 2 .6  66 .7  67.7 72.4 76 .9  77.5 
H i p  Circumfere~ice 137 72 .9  7.0 62.6 64 .1  7 1 . 1  84.7 99.C 
H i p  B r d t h a t  Ttochantcr 4 e  25.5 2.C 22.5 23.0 24.7 29.? 37.2 
I l i o s p i n a l e  Height 4 9  85.8 4 .0  7 2 . 7  73.8 80 .8  Y7.7 91 .2  
Bispinous Breadth 49 19.1 1  1 6 . 3  16.5 18.9 21.4 22.4 
Gluteal  Furrow Height k9 6 6 , 9  3 . 3  58.7 60 .5  66.8 7 2 . 3  74.3 
Trochanteric Heiy h t  49 73 .6  4 .2  64 .9  66.4 7 3 . 3  90.4 86 .1  
Upper Thigh Circum 137 U 3 . 5  5.4  34.6 36.4 42.4 5 2 . 2  62 .3  
Upper T h i y h  Depth 4C 12.4 1 . 5  9 . 1  9.5 12.4 14 .6  15.7 
T ib i a l e  Height 49 37.9 2.4 32.7 34.1 37.5 4 1  43.4 
Calf C ~ C C U ~  Helyht 41 29.8 2 . c  26.1 26.7 29 .6  3 3 . ?  34.2 
Calf Circumferencc l u g  13.8 2 . 5  23.7 25.2 28.5 33.U 3 5 . 8  
Calf Depth 41 8 . 7  C.6 7.7 7.7 3.7 7 . 7  3 . 7  
Ankle Circumterence 4C 1 . 2  1 . 2  15 .7  15.9 18.2 19.7 21 .7  
Ankle Breadth 4 1  4.9 0 .3  4.4 4.4 4.8 5.5 5 . 0  
Sphyrlon Helqht 48  0 C.9 U.3 4 . 5  5.9 7.6 8.5 
Foot Length 141  22 .5  1 . 3  19.1 2 0 . 3  22.5 24.7 25.9 
Foot Breadth 142 8.7 0 . 6  7 . 4  7.8 8 .7 9.7 1 0 . 5  

TORSO, PELVIS, LOWER L I Y C ,  A N D  F O O T  nEASOREHENTS 
(Hales - Ages 11.5 t o  12 .5  Years) 

fledsurenent 

Suprasternale  Height 
Chest Height d t  b x l l l d  
Chest Circumference 
Chest Breadth it Axilla 
Waist Height 
Waist Circunference 
Waist Breadth 
Natural Waist Circ  
I l i o c r i s t a l e  H 2 i y h t  
H i p  Height a t  Buttocks 
Hip Circumference 
H i p  Brdt h a t  Trochanter 
I l i o s p i n a l e  Heiyht 
Bispinous Breadt h 
Gluteal Furrow Heiy h t  
Trochanter ic  Heiqht 
Upper T h i g h  Circum 
Upper Thigh Depth 
Tib ia le  Heiyht 
Calf Circum Heiyht 
Ca l f  Circumference 
Calf Depth 
Ankle Circurfercnce 
Ankle Dread t h  
Sphyrion Heiyht 
Foot Length 
Poot Breadth 



TORSOl PELVIS, LOWER LIU@, A N D  F O O T  !IEISURFMERTS 
(Males - Ages 12.5 to 13.5 Years) 

Measurement 

Suprasternale Height 
Chest Height a t  Azilla 
Chest Circurference 
Chest Breadth a t  Axilla 
Waist Height 
Waist Circurference 
Waist Breadtb 
Natural waist Circ 
I l i o c r i s t a l e  Heiyht 
H i p  Height a t  Buttocks 
Hip Circumference 
B i p  Brdth a t  Trochanter 
I l iosp ina le  Height 
Bispinous Breadth 
Gluteal Furror Height 
Trochanteric Height 
Upper Thigh Circum 
Upper T h i g h  Depth 
Tibiale  Height 
Calf Circum neight 
Calf Circumference 
Calf Depth 
Ankle Circurference 
Ankle Breadth 
Sphyrion Heiybt 
Foot Lengtb 
Poot Breadth 

Lescriptive S t a t i s t i c s  
nean s.d. !lin 5th 59th 95th 3ax 

1 6  7 . 1  112.9 114.4 125.0 138.1 147.0 
117.6 6.5 106.0 106.1 117.6 130.2 138.0 

76.0 6.2 63.4 67.4 75.4 86.7 9Y.8 
23.3 2.2 17.6 19 .1  23.5 26.3 29.3 
93.5 5.2 83.7 85.9 92.4 102.6  109.9  
67.1 7.5 52.2 56.9 65.7 81.2 9d.3 
24.1 2.6 18.4 20.3 23.9 28.3 30.1 
67.3 7.3 53.1 57.6 65.6 81.4 06.4 
95.1 5.6 85.7 86.Q 9 4 . 5 1 0 4 . 6 1 1 C . 4  
79.6 5.0 71.5  72.3 78.7 89.1 93.3 
70.8 6.9 64.8 69.1 77.4 90.4 103.8  
27.5 2.3 23.5 23.8 27.2 31.5 34.1 
89.9 5 . 5  77.2 81.1 89.5 99.2 103.7 
20.6 2.2 16.6 17.1 20.0 25.0 26.7 
74.9 1 .8  66.5 67.6 74 .1  02.4 87.5 
81.6 5.1 71.9 73.2 RC.7 90.5 96.4 
46.6 5.2 36.4 39.6 45.8 57.2 64.2 
14.0 1.8  10.7 10.9 13.9 16.7 13.0 
42.3 2.8 37.1 37.8 41.9 46.1 5.2.2 
3? ,8  2.3 27.4 29.8 32 .5  36.2 37.2 
1 3  3.2 26.0 26.9 3C.8 37.4 43.4 
10.0 1 .0  8.0 8.5 9 . 7  11.9 12.b 
20.4 1.9 17.2 17.6 2 0 . 1  23.3 25.3 

5.5 0.5 4.5 4.7 5 ,4  6 . 1  7 . 1  
6.5 0 .8  4.1 4.3 6.5 7.8 3.2 

2U.4 1.5 21.2 22.1 24.2 27.1 29.8 
9.5 0.7 7.8 8.4 9.4 10.6 11.3 

TORSO, PELVISl LOWER L I M B I  A N D  FOOT n E A S U A E i l E N T S  
(Hales - Ages 13.5 t o  14.5 Years) 

Redsurepent 
N 

Suprasternale tleiqht 5 1 
Chest Herqht a t  A x i l l d  4 5  
Chest Circumterence 154 
Chest Breadth a t  A x i l l a  49  
Ualst Height 4 9 
Waist Circumference 155 
Waist Breadth 4 9 
Natural Waist Circ 4 1 
I l l o c r i s t a l e  Hrlqht 5 1 
H i p  Height a t  Buttucks 49 
H i p  Circur ferer~ce 154 
H i p  Bcdth a t  Trocnanrer 5 1  
I l iospinale  Height 5 1 
Blspinous Breadth 5 1 
Gluteal Purrou Helqht 5 1 
Trochanteric fieljht. 5 1 
Upper Thigh Crrcua 153 
Upper T h i g h  Depth 4 6 
Tibiale Heiybt 5 1 
Calf Circum Height 4 8 
Calf Circumference 155 
Calf Depth 4 8 
Ankle Clrcumterencc 4 9 
Ankle Breadth Q E 
Sphyrion Height 5 c 
Foot Lenyth 15 4 
Foot Breadth 15 3 

Cescriptive Statistics 
Rean s.d. U l n  5 t h  5 7 t h  95th +lax 

1 jC . J  6 .5  117.9 120.2 129.7 140.7 142.6 
1L4.S 6.7 106.3 112.9 124.6 133.5 139.2 

A l . l  6.5 59.8 69.9 79.4 91.5 93.7 
24.9 2.0 19.7 20.7 24.9 27 , J  29.3 
99.1 5 .9  84.2 89.1 99.3 137.2 113.7  
69.2 6.8 58.2 60 .3  6H.O 83.1 90 .9  
2 5 . 4  2.6 20 .1  11 .2  25 .1  L9.5 31.7 
71.1 6.7 60.9 63.2 7n.b H2.5 13.2 
97.9 5.3 87 .2  90.7 97.2 1'JS.J 111.4 
84.8 5.2 72.8 75.1 85.0 33.U 95.5 
6.2.6 7.0 6C.2 72.0 82.4 34.3 39.0 
29.5 2.1 24.1 25.8 2 ' j . J  3 3 . 7  33.9 
91.7 5.4 81.4 83.3 92.3 109.2 l n ? , 3  
21.2 1.7 17.3 18.0 21 .1  23.5 20.0 
76.6 4.7 64.5 63.8 75.4 3 4 . 2  8 i . 9  
83.9 5.1 73 .1  75.4 83.9 91.0 53.5 
48.9 4.9 39.2 41.0 48.3 54.1 62.3 
14.8 2.0 1C.3 11.U 14.3 17.7 19.8 
42.7 2.6 37.5 37 .7  42.8 46.3 48.9  
3u.Y 2.4 26.8 30.9 35.3 3r i .4 4? .5  
32.9 2 . b  26.3 L d . 9  32.7 3 7 . "  47.6 
1 . 7  0.9 8.6 9.2 10.7 12. 1 1 2 . 6  

21.7 1.8 17.0 19.1 21.7 2 4 . 4  2U.7 
5 .8  C.6 4 .1  4.8 5.8 6.u G.9 
b.5 1.0 4.0 4.4 b .4  6.1 8.9 

25.4 1.6 22.4 22.9 25 .3  29.0 2 3 . 5  
9.9 0.7 8.3 e . 6  9.9 11.7 12.0 



TORSO, PELVIS, l O U E ' R  L I M E ,  A N D  FOCT REASUREHENTS 
(Males - Ages 14.5 t o  15.5 Years) 

Measurement 

Suprasternale  Height 
Chest Height a t  Axilla 
Chest Circunference 
Chest Breadth a t  Axilla 
Waist Height 
Waist Circuaference 
Waist Breadth 
Natural U a i s t  Circ 
I l i o c r i s t a l e  Heiyht 
H i p  Height a t  Buttocks 
Hip Circumference 
Hip Brdth a t  Trcchanter 
I l iospinaln Heiqht 
Bispinous Breadth 
Gluteal Furrou H s i y  ht. 
Trochanteric Heiyht 
Upper Thigh Circun 
Upper T h i g h  Depth 
Tib ia le  Heiyht 
Calf Circum Height 
Calf Circumference 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sphyrion Height 
Foot Length 
Poot Breadth 

Cescriptive S t a t i s t i c s  
Yean s ad .  U i n  5th 50th 

1 3 4 . 7  6 .1  121.6 122.9 135 .1  
125 .9  7.3 109.0 113.5 125.8 

9 6.7 71.0 73 .5  84 .3  
25.5 2.2 19.8 21.3 25 .5  

100.0  5.8 87.8 90 .8  99.7 
71.5 7.6 57.8 61.7 70 .0  
25.4 2 . 2  20 .7  20.9 25 .5  
70 .8  6.3 57 .9  59 .7  69 .8  

100 .4  3.7 90.4 94.1 100.5  
85.6 5 .9  73.8 75.0 85.4 
85.9 7.3 69.5 74.2 86.2 
30 .2  2.4 24.6 25.9 30 .1  
94 .8  3 .8  87.3 87 .5  9 4 . 6  
12 .0  1.7 17.2 18.6 21 .9  
79.0 3.7 71.7 72.7 79.7 
86.5 3.5 78.5 79 .5  87.0 
51.0 5.8 38 .2  42.5 50.5 
15. 1 2.3 10.8 11.9 14.7 
U4.1  2.3 38.5 39.3 44 .3  
35 .4  2 . 8  30.0 30 .8  34.8 
33.9 3.0 27.5 29.C 33.7 
10 .7  1.0 8.8 8.9 10.6 
21 .2  1.6 17.7 18.0 21.2 
5.7 0.6 4.6 4.7 5.7 
6.7 0.9 4.6 4.6 6.6 

25.8 1 .3  22 .3  23.5 25 .9  
1 3 , l  0.7 8.3 e.9 10.1 

TORSO, PELVIS, L O N E R  LIYF!, A N D  E U O ?  MFASUREHENTS 
(Males - Ages 15 .5  t o  16.5 Years) 

Measurement 

Suprasternale Hei\jht 
Chest Height a t  Axilla 
Chest Circumference 
Chest Breadth a t  Axilla 
Waist Height 
Uaist Circumference 
Waist Breadth 
Natural Waist Circ 
I l i o c r i s t a l e  H d i j h t  
H i p  Height a t  Buttocks 
f l i p  Circumf erencc 
H i p  Brdth a t  Trochanter 
I l i o sp ina l e  Heiyht 
Bispinous Breddt h 
Gluteal Purrou Heiqht 
Trochanteric Height 
Upper T h i g h  Circum 
Upper T h i g h  Depth 
T ib ia le  Height 
Calf Circua Heiqht 
Calf Circunferance 
Calf Depth 
Ankle Ciccumterence 
Ankle B r e a d t h  
Sphyrion Heiqht 
Foot Lenjth 
Foot Breadth 

Cescrlptive 3 t a t i s t l c s  
N Nean s . d .  M i n  5th 5Qth  35th Yax 

3C 141 .3  6.8 123.3  126.3 142.5  150.b  1 5 1 . 6  
38  133.2  b .0  110.3  123.5  1 3 3 , l  142.1 142.5  

1C0 89 .6  7 . 3  69.2 78.4 9C.5 101.4 112 .3  
38  2 7 . 7  2.3 22.0 22.9 27 .6  30.7 31.7 
J 8  1 0 5 . 8  4.7 89.0 98.6 106.6 112.5 111 .3  

1CC 4 7.7 56.3 64 .4  73 .3  83.5 l " Y . 5  
38  27.2 2.4 22.0 23 .2  27 .1  3 1  33.C 
:8 75.6  6 .6  57.2 67.9 7 97 .h  71 .2  
3 1  1 1 4 , 5  5 .6  92.5 93.5 104.Y 111.9 113.1  
3 8  P9.7 4.1 77.6 82.9 9 0 . 0  34 .3  99 .4  

1CO ) C , 2  6.8  67.1 79.1 9L.U 101.2 l r + , ?  
3 1  3 ~ . 2  1.9 29.1 28 .3  32 .2  35.5 3 7 . 1  
3 1  99.8 5.3 97.0 89 .0  9H.L 136 .1  1 ? 5 . 6  
3 1  23.5 2 .1  19.0 19 ,4  23 .6  L 6 . u  27.3  
3 1  81 .7  5.C 71 .7  7 2 . 7  1 89 .1  31.9 
3 1  89 .7  4.9 77.4 7'3.6 9C.2 75.7 9 3 . 6  
9R 5 2 . 9  5.5 3 43 .9  52.5 1 6d .7  
36  15.3 2.0 1 2 , l  12 .6  15.4 1 . 5  2 j . 5  
3 1  46.1  3.0 4C.2 40 .4  4 6 . 0  5 1 , "  52.4 
3 8  36.5 1.8 32.0 34.2 3 b . 2  39.b  4'>,$ 

1 C O  15.6 3.0 26.7  2 9 , 9  35.b 4 n . j  93.b 
3 8  11.5 C.9 8.) 9.7 11.5 1 2 . 3  11.2 
38 2 2 . 5  1.9 17.1 18 .9  22 .5  2 5 , U  27.5 
3 8  6 . 0  c . 5  4 . 9  4.9 5 .9  b . 7  7.2 
29 7 , U  C.8 5.7 5 .9  7 . 3  8. 1 3.6 
9 9  26.5 1.2  23.5 2 4 3  2 6 . 6  29.2  2 1 . 3  

ILL; 1 0 . 3  6.6 8.6 9.U 10.3  11 .1  1 1 . 9  



TORSO, PELVIS, L O Y E R  LIMP, A N D  FOOT UEASUBEMENIS 
(Hales - Ages 16.5 to 17.5 Years) 

Heasurerent 

Suprasternale Height 
Chest Height a t  Axilla 
Chest Circumference 
Chest Breadth i t  Axilla 
Waist Height 
Uaist Circulf erence 
Waist Breadth 
Natural Waist Circ 
I l i o c r i s t a l e  Height 
H i p  Height a t  Buttocns 
Mip Circurference 
H i p  Brdth a t  Trochanter 
I l iosp ina le  Heiyht 
Bispinous Breadth 
Gluteal Furrow Height 
Trochanteric Haiqht 
Upper Thigh Circum 
Upper T h i g h  Depth 
Tibiale  Height 
Calf Circum Heiyht 
Calf Circumference 
Calf Depth 
Annle Circumference 
Ankle Breadth 
Sphyrion Height 
Foot Length 
Foot Breadth 

Cescriptive S t a t i s t i c s  
Hean s.d. Hin  5th 5 0 t h  95th nax 

142.3 6.6 128.8 130.5 1U2.7 151.9 153.4 
134.S 4.1 128.3 128.3 135.4 140.6  141.2  

92.4 6.3 70.9 02.5 92.0 103.7 111.1 
28.6 2.2 23.0 23.6 28.d 31.6 33 .9  

107 .1  3.8 100.7 101.1 1C7.1 111.8 114.6  
76.6 7.7 63.5 67.3 75.2 91.1 136.3 
27.6 2.1 22.3 22.7 27.U 30.1 32.2 
77.8 5.5  68.4 69 .2  76.7 8 6 . 3  9 4 . 1  

194.9  4.8 94.8 95.3 1CS.C 113.4 114.7  
90.9 3.0 85.5 85.8 91.2 94.9 16.6 
91.7 6.2 78.7 83 .4  9C.7 103.4 116.C 
32.3 2.2 29 .4  29.5 31 .8  36.6 38.7 
99 .3  4.9 88.6 89.6 9 3 . 2 1 0 4 . 7 1 0 d . d  
23.4 1 .8  20.5 20.6 23.4 26 .6  27.3 
81.9 4.2 72.5 73.3 82.7 Y7.4 8 3 . 2  
89.9 4.6 79.3 80.9 90.6 35.4 190.9  
54.4 5.4 43.0 47.4 53 .2  05.6 72 .8  
16.7 1.6 13.7 13.8 1b.6 18.9 27.0 
46.1 2.2 40.8 41.6 46.6 49.4 U 3 . 3  
37.4 1.7 34.7 34.8 37.6 39 .7  40.7 
35.9 2.7 29.8 31 .3  36 .0  40.d 43.2 
11.6 0 .7  9.7 10.0 11.4 11.4 1 3 . 1  
22.5 1 .  18.8 19.2 22.7 24.2 2U.5 

h.C C . 5  5.4 5.4 5 . 5  7.3 7.3 
7 .2  1.1 4.5 5.4 7.0 8.8 7.2 

26.6 1.3 23.4 24.2 26.6 24.3 j0.J 
10.4 0.6 9.1  9.4 4 11.2 11. 3 

TORSO, PELVIS, L O Y E R  LINE, A N D  EOOT YEASURFMENIS 
(Hales - Ages 17.5  to 19.C Years) 

Heasurerent 
N 

Suprasternale Height L 3 
Chest Height a t  A x i l l d  3e  
Chest Circuaf er+nce H 8 
Chest Breadth i t  Axilla 38 
Waist Height 3 8 
waist Circumference h 8 
Waist Breadth 2 e 
Naturdl Yaist Circ 3 8 
I l i o c r i s t a l e  Height 2 3 
H i p  Height a t  Buttocks 38 
H i p  Circuaference 8 8 
H i p  Brdth a t  Trochanter i 3  
I l iosp ina le  Height 2 3 
Bispinous Breadtt~ i 3 
Gluteal Purror Neiqht i 
Trochanteric Height 2 3 
Upper T b i g h  Circum F b  
Upper T h i g h  Depth 38 
Tibiale  Height i 3 
Calf circum Neijht 3 8 
Calf L'ircumferc!ncr h 8 
C a l f  Depth 2 8 
Ankle C i r c u m t c r ~ ~ ~ c r ~  3 cl 
Ankle Breadth ? P 
Sphyrion Height L .j 
Foot Length C B 
Foot Breadth 8 ti 

Cescriptive S t a t i s t i c s  
Mean s.d. 1 1 n  5th 5 3 t h  9 5 t n  Y d x  

144.4 5.5 137.8 137.8  142.6 154 .1  155.1 
134 .9  6.8 120.3 120.8 135.1  143.5  15) .d  

04.8 5.6 01.4 83.U 94.5 134.2 1 6 7 . 5  
Ld.9 i . 0  25.6 25.7 2 8 . 8  31.9 33,3 

1 ? h . 9  6 .1  93 .8  95 .5  1 C 6 . h  116.!i 122 .5  
7 .  7.6 62.5 68 .4  77.4 ?2.1 1P5.3 
2d.O 3.1 20.7 20.8 28 .1  2 36.5 
79.3 e.0 b3.6 67.9 73.5 92.5 1 -5 .3  

106.9  4.9 99 .2  99.3 106.1 115.7 117.3  
91.1 5 . 6  1 B C . 5  31.4 100.2 l n 3 . 7  
9 3 . 5  5 . 8  7 7 . 1  84.U 3 3 . 9 1 3 1 . i l 1 2 . 5  
33.3 1.6 29.6 29.8 32.6 35.7 36 .4  

10C.9 5.3 Q 3 . l  93.2 99.3 1P9.9 117.3  
23 ,b  1 .4  26.1 26.1 21.4 2 6 . 1  2 1 . 2  
P j . 4  11.6 76.1 76 .2  81.8 9 71.5 
41.7 4 .6  P2.7 83 .1  90.2 100.' 1 J i , 7  
5 5 . 1  5.3 6 47.6 55 .4  6 5 . 2  7 7 . 5  
17.4 2 . 2  13 .1  1 1 7 . 4  21 . )  24.5 
7 j . 3  42.5 42.5 45.2 51.4 5 5 . 5  
J7.U J.1 10.5 3 2 . 0  37 .5  4 2 . 4  U 4 . 3  

j b . 9  L . H  :9.7 3 2 . 3  1+. .b  41. > UU.8 
1 C.4  1 ) . 1  1C.3 1 1 . j  1 3 . 5  1'4." 
L I . H  1.0  1 t i . U  1 i 2 . o  2 6  27.7 

h . 1  r . h  5 . 2  5 . 1  f . J  t .  7 .4  
1 . 0  C . 7  5 .  1 < . U  h .  ) d . I '  0.4  

, h . 4  1.6  2 2 . 9  24.5 , 7 . i  ' 1  1 1 .  1 
1 ~ . 5  '-.7 9 .4  9 . 6  1 1 . 4  11.4 1 2 . b  



TORSO, PELVIS ,  LOWSH LIYE,  AND FOOT BEASUREdENIS 
(Females - Ages 2.O t o  3.5 Years) 

fleasurelent 
N 

Suprasternale  Height 3 0 
Chest Height a t  A x i l l a  3 4  
Chest Circunference 96  
Chest Breadth a t  Xxilla 3 3  
Waist Height 3 4 
Yaist Circumference 9 5  
Waist Breadth 3 2 
Natutal waist Circ 3 2 
I l i o c r i s t a l e  Heiyht 30  
Hip Height a t  Buttocks 34  
Hip Circumference 9 5 
Hip Brdth a t  Trochanter 30 
I l l o s p i n a l e  $eight  3 0 
Bispinous Breadth 3 0 
Gluteal Furrow Heiy ht 3 C 
Trochanteric Height 3 0 
Upper Thigh Circum S 7 
Upper Tbigh Depth 3 3 
T ib ia le  Height 3 C 
Calf Circum Height 3 3 
Calf Circumference 9 8 
Calf Depth 3 5 
Ankle Circumference 3 5 
Anrle Breadth 3 5 
Sphyrion Height L 9 
Foot Length 9 8  
~ o o t  Breadth Y B  

Cescriptive S t a t i s t i c s  
fiean s . d .  !!in 5th 50th 
72.C 4.0 63.0 64.4 72.0 
63 .8  3.5 59.5 5 9 . 5  63 .1  
49.9 2.6 43.4 U5,2 49.7 
15.7 1.C 13.2 13.6 15.7 
48.2 3.2 44.1 44 .1  48.2 
47 .6  3.0 38.8 41.9 48.0 
15 .9  0.9 13.7 14.0 15.9 
46.1 2.9 38.4 39 .9  46.2 
51.6 3.6 U3.U 45.1 51.1 
39.4 2.7 34.6 35.7 30 .8  
51.2 3.1 43.8 46.0 51.3 
17.9 C.9 15.7 16.1 17.3 
4 8 1  3.2 41.7 42.6 47.5 
14.6 1.1 11.7 12.5 14.8 
37.7 3 , l  30.4 31 .1  37.u 
42.8 3.3 35.0 36 .2  43.0 
29.2 2.6 22.9 24.9 29.1 

8.4 1.0 6.7 6.8 8.2 
22 .7  1.9 18.1 18 .6  23.0 
16 .3  2.0 11.8 12.6 15 .5  
2C.4 1.5 17.1 17.7 29.7 

6.0 0 .5  5.2 5.3 5.9 
14.8 1.1 12.1 12.7 14.7 

4.1 C.4 3.3 3.3 4.1 
3.5 0.8 2.1 2.1 J.4 

1 4 5  1.0 11 .9  13 .0  14.5 
5 .9  C.4 5.0 5.2 5.9 

TORSO,  PELVIS ,  L O W E R  LIYE, A N D  E O O I  dEASUREfiENTS 
(Females - Ages 3 .5  t o  4.5 Years) 

fieasureaent 

Suprasternale Neiql~t 
Chest Height a t  n r ~ l l n  
Chest Circumference 
Chest Breadth a t  Axilla 
Waist Height 
Waist Uircumfertnce 
Waist Breadth 
NdtUral Waist :ire 
I l i o c r i s t a l e  Heiy h t  
H i p  Height a t  Uvttocks 
Hip Circumference 
Hip Drdth a t  rrochanter 
I l i o sp ina l e  Heiqht 
Bispinous Breadth 
Gluteal Furrow Height 
Trochanteric Heirjilt 
Ukper T h i g h  Circum 
Upper T h i g h  Depth 
Tib ia le  Height 
Calf Circum Height 
Calt  Circumferance 
Calf Depth 
Ankle Circumtereace 
Ankle Breadth 
Sphyrion Height 
Foot Length 
Fcot Breadth 

?Id x 
93.8 
9 1 . 7  
53 .1  
11 .5  
5 2 . 7  
57 .2  
18 .8  
3 4 . 5  
95 .3  
52.4 
65 .6  
2 3 . d  
6U.C 
16.7 
51.8 
5 0 . 7  
U ?  - 2  
12. il 
2 7 . 1  
2 1 . 4  
L b .  i 

7 . 5  
17.4 
4.1 
5 . 5  

211. 2 
7.Q 



TORSO, PELVIS, LOWER LINe, A N D  f O O T  MEASURERENTS 
(Perales - Ages 4.5 t o  5 .5  Years) 

neasurerent 
N 

Suprasternale Height 4 1 
Chest Height a t  Axilla 35 
Chest C i r cu~fe rence  1 L O  
Chest Breadth .at Axilla 34 
Waist Height 3 5 
Waist Circurference 120 
Yaist Breadth 3 5 
Natural Waist Circ 3 3 
I l i o c r i s t a l e  Heiqht 4 1 
H i p  Height a t  Buttocks 35 
uip Circurference 120 
H i p  Brdth a t  Trochanter 41 
I l i o sp ina l e  Aeight 4 1 
Bispinous Breadth 4 1 
Gluteal Furrov Height 4 1 
'Trochanteric Height 4 1 
Upper T h i g h  Circum 120 
Upper T h i g h  Depth 3 5 
Tibiale  Height 4 1 
Cdlf Circum Height 3 4 
Calf Circur ference 120 
Calf Depth 3 5 
Ankle Circurferencc 3 5 
Allkle Breadth 3 5 
Sphyrion Heiyht 40 
Foot Length 120 
Foot Breadth 12C 

Lescriptive S t a t i s t i c s  
Medn s.d. B i n  5 t h  5 0 t h  
1  3 . 5  76.5 77.6 83.9 
78.4 4.5 69.9 70.6 7 7 . 7  
54.6 3 . 3  47.8 50.0 54.2 
17.0 0.9 15.2 15.3 16.9 
60.5 3.3 54.2 55.4 60 .2  
51.1 3.9 43.7 46.0 50 .8  
17.6 1 .1  15.6 15.7 17.4 
50.5 2.4 b6.0 46.1 50 .3  
01.6 2.9 55.4 56.8 61.3 
50.6 3 . 0  46.2 46.3 50.0 
56.7 3.6 49.7 52.0 56.2 
19.7 0.8 18.2 18.4 19 .5  
57.6 3 .1  50.4 51.4 57.7 
15.8 1.1 13.4 13.6 15 .9  
46.5 2.7 39.7 41 .5  46.d 
51.9 3.0 45.4 46.3 51.7 
33.5 2.9 28.6 29.5 33.1 

3.9 1.1 7.5 7.8 9 .9  
26.4 1.8 22.5 22.6 26.2 
26.2 2.0 16.4 16.5 2 r . l  
22.2 1 .4  19.4 20. 1 L1.9 

6.7 C.4 5.6 6.L b.7 
15.5 0.9 13.9 1 15.3 

4 . 2  0 . 3  3 . 6  3.7 4 . 1  
4.4 0.9 2.5 2.7 4 .2  

1 0.9 15.0 15.4 16.8  
6 . 7  0.0 5.7 6  6.6 

TORSO, PELVIS, LOWER LISE, A N D  FOOT MPASURENENTS 
(Females - Agos 5 . 5  t o  6 . 5  Years) 

Supraaternale Hei ,~ht  
Chest Heiqht a t  Axilla 
Chest Circumf errnce 
Chest Breadth a t  Axilla 
Uaist Height 
Waist Circumference 
Waist Breadth 
Natural Waist Circ 
I l i o c r i s t a l e  Haight 
H i p  Height a t  Buttocks 
H i p  Circumference 
H i p  Brdth a t  Trochdntsr 
I l rosp ina la  Heiyht 
Bispinous Bredd t h 
Gluteal Furrou Heiqht 
Trochanteric H e i g h t  
Upper Thigh Circum 
Upper T h i g h  Depth 
Tibiale  Height 
Calf Circue Heiyht 
Calf Circumfereoce 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sphyrion Heiyht 
Poot Length 
Poot Breadth 

Cescriptive S t a t i s t i c s  
h Mean s . d .  M i n  5th S C t h  

34 8 3 . 7  3.7 79.7 82.7 99.9 
b l  9u.3 4.2 74.2 76.5 83 .5  

111 56.8 3.2 48.9 51.5 5 b . 6  
L O  1d.d 1.2 15.3 16.1 18 .1  
41 65.5 3.6 57.2 59.0 b5.1 

111 52.1 3.7 4 5 1  46.0 51.4 
39 18.4 1.7 14.5 15.8 18.1 
4C 51.4 3.0 4 f > . 9  47.4 5?.8 
34 66.5 3 .3  $7.6 60.0 b h . 5  
41 55.1 3.U 4b.6 48.7 54.8 

111 5d.8 4.0 5C.6 52.0 58.6 
4 2C.l 1 .1  18.1 1 8 . ~  11 .9  
3Q 61.6 3.U V . 7  55.7 61.2 
34 16.5 1.2 14 .3  14 .1  1 h . l  
33 43.7 3 .1  44.1 4 4  5".4 
34 5 5 . H  3.0 5 0 , 3  50.8 55.4 

11C 34.5 3.1 28.4 30.4 34.1 
38 1C.6 1 .5  7.9 8 .4  1C. 3 
34 28.5 2.6 23.7 24.9 24.6 
41 2 1 . 5  2.2 17.2 17.8 1 1 . 5  

11C 23.0 1.6 19.3 20.5 2L.9 
41 7.2 0.6 5 .8  6 . 3  7.0 
41 1b.1 1.1 14.4 14.6 15.9 
41 4.3 0 .3  3.9 3 .9  4 . 2  
3 3  4.6 0.7 3.5 3.5 U.5 

111 17.8 1 . C  14.9 16.1 17 .9  
111 6.9 0.4 5.8 6.2 6 .9  

9 5 t h  
95.3 
YC. 1 
6 1.9 
20.1 
7 3 . 2  
58.3 
21.3 
57.7 
71.5 
51.4 
64.5 
22.- 
67.11 
l d . 5  
5 4 .  
60.7 
40.2 
13.Q 
31.G 
25.4 
25.6 

8.5 
I d .  l 

4 .9  
5.9 

19 .2  
7.5 



TORSO, PELVIS, LOWER LIHF!, A N D  FOOT HEASUREHENTS 
(Females - Ages 6.5 t o  7.5 Years) 

Heasurement 
N 

Suprasternale  Heiqht 4 2 
Chest Height a t  Axilla 4 5  
Chest Circumference 1 2 1  
Chest Breadth d t  Axilla 4 6  
Waist Height 4 5 
Waist Circumference 1 1 0  
waist Breadth 46  
Natural Waist Circ  4 6 
I l i o c r i s t a l e  Heiy h t  4 1 
H i p  Height a t  Buttocks 4 5  
H i p  Circumference 119  
Hip Brdth a t  Trochanter 4 2  
I l i o s p i n a l e  Weight 4 2 
Bispinous Brfadt h 4 1 
Gluteal  P U ~ L O W  Heiy h t  4 i 
Trochanter ic  Height 4 1 
Upper Thigh Circum 1 2 1  
Upper Thigh Depth k 6 
Tib i a l e  Height 4 2 
Calf Circun Height 4 6 
Calf Circunfersnce 120  
Calf Depth 4 5 
Ankle Circuaference 4 6 
Ankle Breadth 46 
Sphyrion Height 40 
Fcat Length 1 L O  
Foot Breddt h 1 2 1  

Descriptive S t a t i s t i c s  
nean s.d. gin 5 t h  50th 
95.4 5.0 85.9 8 6 . 9  95.5  
88.9 5.4 76.6 78.Q 88 .2  
5'3.8 4.8 5C.U 53.3 58.9 
19 .2  1.5 15.3 16.2 19 .1  
59.3 4 , 4  58.5 6 0 . 8  68.5 
55.3 6.3 45.3 47 .7  54.2 
19.4 2.0 14.9 16.3 19, 1 
53.2 4 .5  45.0 46 .5  52.6 
71.4 4.0 64.0 64.8 71 .1  
58 .5  4 , l  48.9 50.4 57.6 
52.5 5.4 49 .1  55 .7  62.0 
L1 .5  1 .7  18.8 18 .9  21.2 
66 .5  3.9 57.9 60 .8  66 .1  
17.4 1.5 13.9 15 .1  1 7 . 2  
5 3 . 8  2.9 47 .7  47 .9  53 .3  
59 .7  4 52 .7  51.9 59.3 
7 1  4 .1  28.2 31.6 36.5 
17 .2  1.6 7.6 8.8 10.9 
31.6 1.9 27.5 27.9 3Q.7 
22 .9  2.3 17.5 19.0 23.2 
24.3 2.0 18.6 11 .4  23.9 

7.6 0.6 5.9 6 .5  7.5 
16.8 1.5 13.6 14 .3  16.5 

4.5 0.4 3.7 3.8 4.4 
4.7 0.6 2.8 2 .9  4.7 

18 .8  1.1 16.2 16 .9  1 8 . d  
7.3 0.5 6.1 6.5 7 .3  

IORSO, P Z L V I S ,  L G U E h  L I Y P ,  A N D  E O O T  E E A S U R E n E N T S  
(Females - Ayes 7.5 t o  d.5 Years) 

Reasurement 

Suprasternale  Hei,yht 
Chast Height a t  Axllla 
Chest Circumference 
Chest Breadth ~t A x i l l d  
Waist Heiqht 
Uaist Circumterence 
Waist Breadt h 
Natural Waist Circ 
I l i o c r i s t a l e  Height 
H i p  Height a t  Buttocks 
H i p  Circumference 
H i p  Brdth a t  Trochintar 
I l i o s p i n a l e  Heiyht 
Bispinous Breadth 
Gluteal Furrow Heiqht 
Trochanteric Heiy n t  
Upper T h i g h  Circum 
Upper T h i g h  Depth 
Tlb la le  Height 
Calf Circum Heiyht 
Calf Circumference 
Calf Depth 
Ankle Circumterellcc 
Ankle Breadth 
Sphyrion Heiqht 
~ o o t  Lenytb 
Foot Breadth 

Nax 

D e s c r i ~ t i v ~  S t a t l s t r c s  
Yean s.d. 7 l n  5th 59th 7 5 t h  lax 
9 3 . 2  4.5 89 .8  9C.C 98.3 196 .2  197 .5  
33.0 4.9 84.6 85.8 92.3 1 3 2 . ~  1 ? 3 . 3  
6 2 . 2  5 . 8  3 5  5 4 . 0  61 .3  7 2 . 4  92.5 
4 1.8 17.9 18.1 2C.C 2 3 . 5  27 .6  
7 3 . 9  4 . 1  6h.U 6 6 . 5  73.0 8 ? , 5  81 .2  
57.0 6.5 46.3 49.9 55.4 5 7 . 1  a5 .5  
10.8 2 .0  18.3 1 20.2 23 .2  28.5 
55.9 b . 1  48.2 49 .2  54 .8  65 .4  30.9 
74.8  4.2 65.7 66 .9  74 .2  81 .2  9 3 . 7  
b2 .L  1.6 55.8 56.0 61.9 67 .5  71.2 
6 5 . 9  5.9 55.9 58 .3  64.6 7 7 . 5  3 1 . 9  
22.3 1 .7  9 3  19 .8  2 2 . 1  24 .d  27 .5  
69 .2  3.7 61 .8  b 2 . 1  69.0 74 .3  76 .9  
17 .a  1.7 14 .9  15 .0  17 .7  20.4 23.1  
57.C 2.9 51 .5  51 .7  57.9 6 0 . 7  62 .5  
61 .3  3 . 5  54 .5  55.4 63.0 b 7 . 7  6 3 . C  
3 . 4  4 . 6  31.3  33 .3  38 .2  47 .2  58.2 
1 2 . 4  2.0 e.7 9.2 I .  15.1  13 .7  
31.5 1.7 26 .5  2 8 . 1  1 .  34 .1  3Q.4 
2 .  2.3 20 .9  20 .9  24 .9  2 7 . 7  2 3 . ;  
25.5 2.4 11 .2  21 .9  25.0 29 .3  34.1 
3.3 C.7 6 .9  7.0 7 .8  7 . 1  17 .3  

17.6 1 .3  15.5 15 .6  17 .4  1 3 . 3  21.2  
4.7 0.4 3 . 5  3.9 4.6 5.5 6 . 3  
4.9  0 . e  3.4 3.4 4.R 6.3 6.5 

19.6  1 . 1  17 .1  1 7 , 7  19 .5  21.4 23.0 
7 .5  C.5 6 .3  6 . 5  7.5 8 . 3  9 .4  



TORSO, PELVIS* LOWER LIUE* A N D  FOOT HEASUBENENTS 
(Peaales - Ages 8.5 t o  9.5 Years) 

Heasurement 

Suprasternale Height 
Chest Height a t  Axilla 
Chest Circumference 
Chest Breadth 3t Ari l la  
wais t  H e i g h t  
Waist Circumference 
Uaist Breadth 
Natural Uaist Circ 
I l i o c r i s t a l e  Height 
Hip Height a t  Buttocks 
Hip Circumference 
Hip Brdth a t  Trochanter 
I l i o sp ina l e  Heiyht 
Bispinous Breddth 
Gluteal Furrow Height 
Trochanteric Height 
Upper Thigh Circum 
Upper Thigh Depth 
Tibiale  Height 
Calf Circum Height 
Calf Circumference 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sphyrion Heiqht 
Poot Length 
Poot Breadth 

Descriptive S t a t i s t i c s  
N nean s ad .  C i n  5th 5Cth 95th !!ax 

4 8  105.5 5.6 94.1 9 6 , 5  105.0 113.5 122 .3  
49 101.2 5.2 91.5 92.9 1C0.3 110.1 119.7 

1 3 7  65.4 4 55.7 58.3 64.4 75.1 85.1 
49  21.3 1.8 16.4 18.1 21.2 24 .2  2U.4 
49  80 .2  4.4 71 .5  73.3 79 .9  57.1 39.5 

1 3 7  59.2 7.0 48.7 50 .5  57 .5  71.U 89.7 
Q9 21.7 2.1 17.6 18.3 11 .4  25.1 26 .2  
4E 57.7 5 7  U8.1 49.7 56.1 68.1 73.4 
48  79.6 4.6 71.5 72.3 73 .7  86.1 93.1 
4 9  67 .9  3.9 60.7 61.4 67 .4  74.4 7d.0 

1 3 7  68.7 6 .1  57.8 60.6 67 .7  79.9 91.4 
47  23.5 2.C 2C.2 20.3 23 .4  26.3 3d.C 
48  74 .1  4.6 65.7 66 .9  73.9 81.4 86 .8  
4 7  18.H 1.5 16.5 16 .8  18.3 21.7 22.3 
4 7  60 .8  3.7 53.2 54.0 6C.7 65 .8  70.5 
4 7  67 .1  4.1 60.4 60.9 67.U 74.3 76.4 

1 3 7  41.1 4.8 31.9 34.8 40 .1  49 .4  53.4 
4 9  11.7 2 .1  8.2 8.9 12.8 16.2 16 .9  
4 8  34.5 2.1 29.0 30 .8  34.2 37.8 33.4 
4 9  27.0 2 .5  20.4 23.0 26.8 31.5 32 ,9  

137 26.6 2.5 22.1 23.0 26.2 31.9 33.3 
4 9  3.5 0.8 7.0 7 .1  8.3 9.7 I ? . ?  
4 9  1e.1 4 14.9 1 5  l Y . C  20.4 21.0 
4 9  4.8 0.4 3.9 3.9 4.7 5.4 5 .6  
4 8  5.C C.7 2.9 3.9 5.1 6 .1  6 . 3  

1 3 7  20.7 1.3 18.0 18.9 2 f . 5  22.7 25 .0  
137  7.9 0.5 6.4 7 .1  7.8 8.7 9 .5  

TORSO, P E L V I S *  L O V E R  Lxne, A N D  F O O T  H F A S U R E H E N P S  
(Females - Ages 9 . 5  t o  10.5 Years) 

Suprasternale Heiq ht 
Chest Height a t  AxilAa 
Chest Circumfererce 
Chest Breadth a t  Axilla 
Waist Height 
Waist Circumference 
Waist Breadth 
Natural Uaist Circ 
I l i o c r i s t a l e  Height 
H i p  Height a t  Buttocks 
H i p  Circumference 
H i p  Brdth a t  Trochanter 
I l i o sp ina l e  Height 
Bispinous Breadth 
Gluteal Furrow HelyLt 
Trochanteric H s i q h t  
Upper T h i g h  Clrcum 
Upper T h i g h  Depth 
Tib ia le  Height 
Calf Circum Height 
Calf Circumference 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sphyrion Height 
Poot Length 
Foot Breadth 

Cescriptive S t a t i s t i c s  
nean s . d .  K i n  5th 50th 95th Max 

111.4  5.1 101.8 103.1 1 1 L 9  120.4 122.9  
123 .3  5.4 90.3 93.1 103.5  112.7 115.2  

67 .3  5.8 56.6 59.6 66 .4  76.9 31.0 
21.3 2.C 17.5 18.1 21 .1  24.7 26.0 
82.2 4.3 73.9 74.1 82.8 87.3 90 .9  
b0.9 6.7 5 0 . 1  51.9 53.6 73 .7  8d.6 
22.2 2 .9  16.9 18 .1  21.6 26.3 33.9 
58.6 7 .7  49.0 49.6 56.3 72.C: 87.3 
84 .2  4.4 77.7 77.8 83 .6  31.6 94 .7  
09.3 3.6 62.3 62.4 69 .9  75 .2  76 .9  
71.6 6.7 53 .7  62 .3  7C.6 82 .3  133.5  
2 4  1.6 22 .1  22.1 . 24 .0  2 7 . 2  29.5  
78 .3  4.6 71.3 71.5 77 .9  8 7 . 3  87 .3  
19.0 1.4 16 .7  16 .8  1 0 . 9  21.5 22 .5  
64.4 4 57.1 58.4 b3 .7  71.3 73.0 
7 1 . 1  4.7 64.3 65.0 7C.4 73.5 31.1 
43.C 4.9 34.5 35 .9  42.6 5n.5 67 .1  
11.9 2.6 8.5 9.2 12 .6  1 6  21.4 
36.1 2 .1  32.4 32 .7  3 5 . 8  39.5 U l ] . ?  
27.2 2.9 21.3 21.8 27.4 39.4 34.5 
27.7 2.5 22.3 23.4 27 .6  31.1 43.9 

7 O.8 7.1 7.4 a.5 1 11 .2  
18.7 2 . C  1 15.5 18 .7  29.4 27 .3  

4.9 3.6 3.9 4.C 4 5.d 7.1  
5.2 0 .8  3.7 3.7 5.2 6.3 7 .2  

21.5 1.2 17 .9  19.6 2 1 4  23.3 24 .1  
d .2  C . 6  6.9 7.1 8.2 9.1 9 . 4  



TORSO, PELVIS, L O U E t l  LINE, A N D  F O O T  WEASUREWENTS 
(Females - Ages 10.5 t o  11.5 Years) 

Neasurement 

Suprasternale  Heijnt 
Chest Height a t  Axilla 
Chest Circumf erence 
Chest Breadth a t  Ar l l l a  
Waist Height 
Waist Circumference 
Waist Breadth 
Natural waist Circ  
I l i o c r i s t a l e  Height 
Hip Height a t  Buttocks 
Hip Circumference 
Hip Brdth a t  Trochantsr 
I l i o s p i n a l e  Height 
Bispinous Breadth 
Gluteal  Furrow Height 
Trochanteric Helqht 
Upper Thigh Circum 
Upper' Thigh Depth 
Tib ia le  Height 
Calf Ci rcu l  Heiqht 
Calf Circuaference 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sphyrion Heiqht 
Foot Lenyth 
Poot Breadth 

Descriptive S t a t i s t i c s  
Rean s.d. O i n  5th 5 0 t h  

117 .1  6.9 10C.5 106.9  116.9 
1C8.5 5.6 97.0 97.3 108.9  

1 7.3 54.0 61 .6  70 .0  
21.3 2.4 18.5 18.9 1 1 . 9  
86.6 4.6 72.8 7 9 . 9  86.6 
b 3 , 7  d . 1  48.7 54 .0  61.8 
23 .4  2.7 19.9 20.0 22 .4  
60.2 8.3 48.7 50.5 58 .8  
89,O 5.6 77.9 7 9 . 9  89 .1  
72.7 4.1 63 .0  65 .4  72 .4  
75 .7  8.1 59 .3  64.8 74 .2  
26 .1  2.3 21.9 22.7 25.8 
83 .1  5.7 70.6 73.9 82.5 
19.9 2.0 16.8 17 .1  19.4 
68 .4  4.6 50.0 59.5 68 .3  
74.9 5.1 64.4 65.8 74 .6  
45 .4  5.9 3 4 , 3  3 7 4 6  44.3 
1 2.4 9.6 10 .0  13.7 
38.2 2.6 31.6 33 .2  38 .2  
29 .1  3 23 .0  2 5 . 0  29.0 
28.9 3.0 22.7 24.4 28 .3  

9.0 0.9 6.9 7.5 8 .9  
l B . d  1 1 2  15.6 18.7 

4.9 0.5 3 .9  4 .0  4 .8  
5.6 0 . 8  3.6 4.3 5.5 

22.3  1.4 1R.2 20.0 22 .2  
8 .5  0 .7  6.8 7.4 8.4 

TORSO, P E L V I S *  LOWER L l H E ,  A N D  F O O T  WEASUREilEN'IS 
(Females - Ages 11.5 t o  12.5 Years) 

Heasurement 

Suprasternale  Heiy h t  
Chest Height a t  Axilla 
Chest Circumference 
Chest Breadth d t  Axilla 
waist Height 
Waist Circumference 
Waist Breadth 
Natural Waist Circ 
I l i o c r i s t a l e  Height 
H i p  Height a t  Buttocks 
H i p  Circumference 
Hip Brath a t  Trochlnter 
I l i o sp ina l e  Height 
Bispinous Breadth 
Gluteal  Furrou Heiyht 
Trochanteric Heiqht 
Upper Thigh Circum 
Upper Thigh Depth 
T ib i a l e  Height 
Calf Circum Hei g h t  
Ca l f  Circumference 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sphyrion Height 
Foot Length 
Poot Breadth 

Descriptive S t d t l s t i c s  
Nean s.d. b i n  5th 53th 95th flax 

120.7  5.8 108.2  11C.9 12c .5  1 2 9 . 1  129 .8  
113.4  5.8 101.5  102.1  112.7  122.3  1 3 i , 1  

73.3 6.3 61 .8  64.0 72 .3  84.8 8 9 . 8  
3 2.4 19 .6  19.9 22.5 27.9 28 .9  
90.4 5.0 01.7 81.9 89 .6  99 .9  115,b 
65 .2  7.7 5 1 . 1  55 .4  63.8 01.3 93.3 
23.9 2 .8  19.8 19.9 2 1 . 2  29.3 23 .7  
61 .5  6.8 54 .0  54.0 58.6 7 2 . 9  02.9  
91.G 5.1 78.3 8 2 . 5  91.9 97.5 101 .5  
i b . 6  5.C 6 8 . 2  68.8 75.3 84.9 9 3 . 8  
7H.3  7 .3  6 3 . 8  66.2 77.9 0 1 , l  9 9 . 1  
27 .1  2.4 22.9 23.0 27.0 3 1 . 1  33 .9  
94 .7  4.9 72 .7  76.8 H5.4 92.U 9 4 . 7  
21.2 2 . 1  16.7 17.6 21 .1  24 .1  26 .9  
70.2 4 1  62.1 63.0 7C.9 76 .5  7 9 . 5  
76 .3  4.0 67.4 69.C 76.7 82.5 84 .5  
4 6 . 9  5.3 36.5 38.9 46 .4  55.8 6 2 . 4  
13.9 2 .3  10.5 10.6 1 3 . 4  17.5 19 .q  
39.3 2 . 4  32.8 34.7 39.6 42.7 44 .6  
31.4 3 .3  2u.2 25.9 3 0 . 9  36.7 40 .3  
29.7 2 . 8  23.8 25 .3  29.6 3 4 0 . 1  

9.2 6 .9  7.7 7.8 9.0 10.3 11 .7  
1 3 . 3  1.6 16.0 16.5 19.3 21.U 23.n 

5.0 0.6 4.0 1 5.0 5.7 7.0 
5 .7  0.7 4.6 4.7 5.6 7.1 7.7 

23.0 1.2 1 9 . 8  21.1 23 .0  24 .7  27 .2  
8.7 0.6 7.0 7.7 H.7 9.6 10.3 



TORSO, PELVIS, LOWER LIHB, A N D  FOOT UEASURHHENTS 
(Females - Ages 12.5 t o  13.5 Years) 

fleasurerent Descriptive S t a t ~ s t i c s  
Y Hean s.d. R i n  5th 50th 95th Yax 

Suprasternale Heijht 5 0  115.3 6.3 112.U 113.1 125.7 135.5 137.8 
Chest Height a t  Axilla 50 117.8  5.3 106.0 107.0  118.1 125.9 126.9 
Chest Circumference 159 76 .2  5.3 60.6 68.4 75.8 8 S . d  90.6 
Chest Breadth a t  hx i l l a  49  24.3 1.6 21.2 21.5 24.1 26.8 28.1 
Waist Height 50 93.8 4.1 85.9 86.4 93.7 99.8 101.8 
Waist Circumference 1 5 8  67.2 6.3 53.0 58.4 65 .9  77 .2  98.0 
Waist Breadth 50  25.1 2.7 20.6 21.5 24.5 30.3 34 .6  
Natural Waist Circ 46 63.2 6.4 54.7 54 .9  61.2 73.6 09.3 
I l i o c r i s t a l e  Height 50  94.5 4.8 82.5 85.2 94.6 101.9 105.0  
H i p  Height a t  Buttocks 5 0  79.0 4.0 71.0 71.7 78.6 84.5 09 .1  
H i p  Circumference 158 83.0 7 .1  65.7 72.5 82.2 94.4 107.3 
Hip B r d t h  a t  Trochanter 5C 29.0 2.6 24.4 24.5 29.0 33.5 34.8 
I l iosp ina le  Height 50  88.1 5 .1  74.1 78.9 88.5 96.7 98.8 
Bispinous Breadth 50  22.0 1.8 16.8 18.5 22.0 24.4 26.4 
Gluteal Purrou Height 5 0  72.3 4.C 61.0 65.6 71.8 78.9 90.8 
Trochanteric Height 50  79.8 4.5 68.2 71.5 89.1 86.7 89.4 
Upper T h i g h  Circum 16C 49.4 E.2 38.9 42.1 48.2 59.6 56.9 
Upper Thigh Depth 50 15.0 2.0 10.8 12.1 1 4  l 8 . a  21.0 
Tibiale  Heigbt 50  4 2.6 34.0 35.6 40.3 44.2 47.5 
Calf Circum Height 50 30.4 3.0 24.6 25 .3  30.4 34.9 36.4 
Calt Circumference 160 31.2 2.6 25.7 26.9 31.0 36.0 38.8 
Calf Depth 5G 9 , 9  0.8 9.6 8.7 9.7 11.2 11.8 
Ankle Circumference 5C 0 4  1.6 17.0 17.7 20 .0  22 .1  24 .5  
Ankle Breadth 50  5.4 0.5 4.7 4.7 5.2 6.3 6.6 
Sphyrion Height 46  5.8 0 .9  3.9 4 .2  5.8 7.0 9.2 
Foot Length 1 6 1  23.4 1.2 20.7 21.4 23.4 25.5 26.6 
Foot Breadth 1 6 1  9.0 0.6 7.4 8.1 8.9 9.9 10 .8  

TORSO, PELVIS ,  LOWER LIHP, A N D  F O O T  HEASUAEHENTS 
(Females - Ayes 13.5 t c  14.5 Years) 

Neasurement 

Suprasternale Beiykt 
Chest Beight a t  Axilla 
Chest Circumterence 
Chest Breadth a t  Axilla 
waist Height 
waist Circuaference 
Uaist Breadth 
Natural Yaist Circ 
I l i o c r i s t a l e  Heiy h t  
N i p  Height a t  Buttocks 
H i p  Circuaference 
l i i y  Brdth a t  Trochanter 
I l iosp ina le  Heiqht 
Bispinous Breaith 
Gluteal Purrou Heiy h t  
Trochanteric Height 
Upper T h i g h  Circun 
Upper T h i g h  Depth 
Tibiale  Height 
Calf Circun Height 
Calf Circumference 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sphyrion Height 
Poot Length 
Poot Breadth 

Cescrrptire S t a t i s t i c s  
flean s . d .  E i n  5th 50th 95th lax 

127.7 6.8 109.0 114.0 128.1 137.0 139.8 
120.8 6 .2  106.8 110.2 120.5 130.1 134 .1  

78.5 5.7 66.5 70 .1  78.2 87.9 91.9 
24.9 2.0 21.1 21.5 24.3 27.3 2'3.1 
95.8 5 .1  86.3 $6 .9  95.1 104.4 l n 8 . 9  
69 .1  7.0 57.4 58.7 68.0 81.1 93 .7  
26.4 2.2 21 .1  2 2 . 2  26.4 29.3 31.6 
64.9 5.8 5 6 . 6  57 .1  64.0 74.4 9 2 . b  
96.3 6 .1  70 .8  83.0 95.6 19U.9 126.3 
79.7 4.6 71.5 72.7 7H.9 87.n 72 .1  
86.5 6 .7  71.0 75 .9  dh.5 98.5 1C4.2 
0 1.9 27.2 27.3 29.5 33.2 34.3 
90.4 5.8 75.0 78.0 9C.2 10G.C 1'7.8 
22 .4  1.6 17.6 18.7 22.6 24.9 25.3 
73.6 5 .1  60.6 63.7 73.5 91.8 9 2 . 3  
9C.9 5.2 65.8 09.0 80.9 90.: Q1 .1  
51.3 5.0 39.7 43.5 51.8 60.7 63 ,2  
15.5 1.8 11.3 11.8 15.4 18.4 1 4 . 2  
41.1 3.C 3J.O 34 .1  41.3 45.3 U6.7 
3C.4 3.3 23.0 24.1 33.6 34.7 37.7 
32 .1  2.7 25.7 27.5 31.9 36.1 39.6 
1 C . 3  0.8 8.7 8.8 l C . l  11.4 12.3 
20.8 1.4 18.3 18.4 20.7 23 .2  2.3.9 

5.5 0.5 4.4 U.5 5.4 6.3 b.6 
6.0 0.7 4.7 4.8 5.9 7.0 7.7 

23 .6  1.2 20.6 11 .5  23.4 25.3 27.C 
9.1 0.6 7.2 7.9 9.0 10.C 10.4 



TORSO, PELVIS, LOWER LINE, A I D  FOOT MEASUREtIENTS 
(Pemales - &yes 14.5 t o  15.5 Years) 

Heasurerent Cescript ive S t a t i s t i c s  
N dean s.d. Min 5th 50th 95th !lax 

Suprasternale  Height 49 130.7 5.6 121.1 121.5 129.5 140.7 144.8 
C h e s t n e i g h t a t  Axilla 3R 124.4 6.5 111,1112.8124.2133.2139.6 
Chest Circumference 132 80.8 5. 1 69.0 73.3 80.5 88.8 107.4 
Chest Breadth a t  Axrlla 39 2b.l 1.6 21.6 22.4 26.1 28.5 29.4 
Waist Height 29 99.6 4.8 87.5 90.9 99.2 107.6 111.5 
Waist Circumference 132 7'2.5 6.3 58.9 61.9 69.5 81.1100.3 
Waist Breadth 39 26.5 2.C 21.3 22.7 26.4 29.3 32.0 
Natural Waist Circ 39 65.5 4.6 57.5 59.1 64.9 73.5 77.9 
I l i o c r i s t a l e  Height 48 98.3 4.8 89.5 90.2 97.3 106.9 108.2 
H i p  Height a t  Buttocks 39 83.2 4.8 72.2 74.3 83.0 90.1 94.5 
Hip Circurference 133 90.2 6.2 71.1 79.4 90.3 99.6 115.9 
Hip Brdth a t  Trochanter 48 31.5 2.1 27.6 27.8 31.7 34.7 35.7 
I l i o s p i n a l e  Height 49 91.6 4.8 81.3 82.8 91.5 99.6 101.2 
Bispinous Breadth 49 22.9 1.8 19.7 20.3 22.4 26.1 27.1 
Gluteal  Purrou Height 49 74.6 4.4 64.5 66.6 73.8 81.5 83.4 
Trochanter ic  Height 49 d2.5 5.3 72.0 73.2 81.4 31.3 94.2 
Upper Thigh Circur 133 53.2 5.1 41.1 44.8 52.7 61.4 71.8 
Upper Thigh Depth 39 15.7 1.8 11.9 12.9 15.5 18.9 19.6 
Tib i a l e  Height 48 41.9 2.4 36.0 37.9 42.1 45.2 47,6 
Calf Circum Height 39 32.9 3.3 25.6 26.9 33.0 37.9 30.8 
Calf Circumference 133 33.3 2.7 26.0 28.9 33.2 38.0 42.1 
Calf Depth 39 10.5 0.9 8.4 8.8 10.4 1 2 .  12.8 
Ankle Circumference 39 21.0 1.4 17.1 18.4 21.1 23.2 24.7 
Ankle Breadth 39 5.5 0.5 4.4 4.5 5.4 6.1 7.C 
Sphyrion Heiqht 44 6.0 C.8 1 4.3 5.9 7.1 7.3 
Foot Length 133 23.8 1.3 20.3 21.9 23.6 26.2 27.5 
Poot Breadth 133 9.1 0.6 7.9 8.2 9.0 10.1 16.9 

TORSO, PELVIS, L O W E R  LIME, A N D  FOOT NEASUREHENTS 
(Pemales - Ayes 15.5 t o  16.5 Years) 

neasurerent 

Suprasternale  Neig h t  
Chest Height a t  Axilla 
Chest Circumference 
Chest Breadth 3 t  Axilla 
Uaist Height 
Uaist Circumference 
Uaist Breadth 
Natural Waist Circ  
I l i o c r i s t a l e  Height 
H i p  Height a t  Buttocks 
Hip CircumEerence 
Hip Brdth a t  Trochanter 
I l i o s p i n a l e  Height 
Bispinous Breadth 
Gluteal Furrou Heiy h t  
Trochanteric He i y h t  
U ~ p e r  T h i g h  Circum 
Upper T h i g h  Depth 
T ib i a l e  Height 
Calf Circum Height 
Calf Circurference 
Calf Depth 
A I A K ~ C  Circurferencct 
Ankle Breadth 
Sphyrion Height 
Foot Length 
Foot Breadth 

Cescript ive S t a t i s t i c s  
Hean s.d. f l i n  5th 50th 95th M a x  
131.2 5.6 120.5 122.2 139.2 141.1 143.5 
122.7 4.U 114.8 115.6 121.9 128.7 136.C 
82.1 5.3 71.9 74.2 8 1 7  70.7 153.6 
25.7 1.4 23.0 23.2 25.7 27.5 29.4 
97.1 3.7 91.3 92.1 96.1 102.3 138.8 
71.9 6.7 59.7 62.9 70.7 84.3105.4 
27.0 2.1 21.6 23.8 27.0 33.6 32.4 
65.5 5.2 57.4 58.7 64.0 75.4 78.3 
98.7 5.2 90.1 90.5 98.2 107.L 108.1 
81.0 4.6 73.1 74.3 80,3 87.1 93.7 
70.9 5.6 BC.7 83.4 89.5101.7107.h 
32.2 2.2 28.6 28.7 31.9 35.6 39.0 
91.9 5.2 82.3 83.2 91.7 103.0 103.3 
23.4 1.8 20.6 20.7 23.2 26.3 27.0 
74.8 4.5 67.0 67.0 74.1 82.2 83.3 
82.3 5.0 74.2 75.1 8.1 96.1 9 5 . 8  
54.1 4.6 44.4 47.7 53.0 C2.7 79.5 
15.5 1.7 12.5 12.7 15.2 18.3 2G. 1 
42.2 2.7 37.5 37.9 4 1 . 6  46.5 48.6 
31.7 3.0 25.7 26.1 32.0 35.4 37.6 
33.6 2.4 29.1 30.2 33.2 38.4 39.4 
1C.4 0.7 9.3 7.4 10.3 11.6 12.3 
21.2 1.5 18.3 18.8 24.8 23.7 24.7 
5.5 0.5 4.4 4.6 5.4 6.3 6.7 
6 . 3  C.8 4.5 4.7 6.4 7.2 7.5 
23.8 1.3 21.2 21.7 23.6 26.3 27.6 
9.2 0.5 8.0 8.3 9.2 10.1 10.5 



TORSO, PZLVIS, LOWER LIHB, A N D  FOOT UEASUREHENTS 
(Females - Ages 16.5 t o  17.5 Years) 

Measurement 

Suprasternale  Height 
Chest Heiyht a t  Axilla 
Chest Circumference 
Chest Breadth at  Axilla 
waist Heiyht 
Yaist Circumference 
Waist Breadth 
l d t u r a l  waist Circ 
I l i o c r l s t a l e  Height 
H i p  Height a t  Buttocks 
Hip Circuaference 
Hip Brdth a t  Trochanter 
I l i o s p i n a l e  Height 
Blspinous Breadth 
Gluteal PUrKov Heiyht 
Trochanteric Hziyht 
Upper Thigh Circum 
Upper Thigh Depth 
Tib ia le  Height 
ca l f  Circum Height 
Calf Circumference 
Calf Depth 
Ankle Circumference 
Ankle Breadth 
Sphyrion Height 
Foot Length 
~ o o t  Breadth 

Cescriptive S t a t i s t i c s  
nean s .d .  Ria 5th 5 0 t h  95th flax 

131 .4  U.7 120.1 122.3 131.7 138.3  143.0 
122.9  4.8 113.6 114.5 121.8 131.5 132.4 

82 .7  5.2 70.6 75.4 82 .1  92.1 98.3 
26.4 1.4 23.5 23.7 26.U 28.2 30 .1  
98.0 4.2 90.1 90.2 97.6 104.1 106.7 
72.2 7.3 60.3 63.2 7C.S 8 7 . 3 1 0 1 . C  
27.4 2.4 22.9 23.6 27 .1  31.5 33.8 
66.2 6.6 57.4 57.7 64 .0  81.5 86 .4  
98.4 U.0 88.5 90.3 98 .7  105.2 197.5  
81.0 4.C 73.3 75.0 80 .2  86.6 91 .5  
91 .9  6.5 79.2 81.6 91.6 105.6 113.8 
32.6 2.0 28.7 29.6 32.5 36.9 37.4 
9 1 4  4.0 80.5 81 .9  91 .7  '97.5 99 .5  
23.9 2.1 18.8 19.5 24 .6  26.3 28.2  
73.8 3.8 64.1 06.0 73 .8  1 81.9  
81 .4  3.6 72.4 7 3 0 1  81.5 87.2 90 .2  
54.3 4.8 43.3 47.4 53.8 63.2 6 9 . 1  
15.8 1 .9  11.9 13 .2  15.5 19.2 27.0 
41.d 2.2 37.4 37.7 42 .2  U4.6 U5.C 
32 .4  3 .0  25.8 26.0 32.4 36.3 39.3 
33.9 2 .5  26.3 30.4 33.4 38.6 40 .3  
10.3 0 . 7  9.1 9.2 10.2 11.5 12.1 
20.A 1.5 17.3 18.5 2C.5 24 .0  24.6 

5.4 0.5 4 1  4.3 5 .3  6 .2  6.5 
6.5 0.6 5.4 5.5 6.6 7.3 8.2 

23.6 1 .1  21.5 21 .9  23.4 25.7 26.3 
9.0 0 .5  7.8 8.2 9.0 3.3 10.7 

TSBSO, PELVIS, L O J E R  L I n E ,  AND F O O T  HEASURENENTS 
(Females - Ages 17.5 t o  19.0 Years) 

Neasuremsnt 

Suprasternale Heiy h t  
Chest Height a t  Axilla 
Chest Circumference 
Chest Breadth 4 t  Rxilla 
Waist Height 
Waist Circumference 
Waist Breadth 
Natural Yaist Circ 
I l i o c r i s t a l e  Height 
H i p  Height a t  Buttocks 
H i p  Circumference 
H i p  Brdth a t  Trocl~anter 
I l i o sp ina l e  Height 
Bispinous Breadth 
Gluteal Furrow Heiqnt 
Trochanteric Haiqht 
Upper P h i g h  Citcum 
Upper T h i g h  Depth 
Tibiale  Heiyht 
Calf Circum Height 
Calf Circumference 
Calf Dept  b 
Ankle Circumference 
Ankle Breadth 
S~hycion  Height 
Foot Length 
Foot Breadth 

Descriptive S t a t i s t i c s  
lean s a d .  U i n  5th 50th 9 5 t h  ?lax 

1 3 1 . j  5.3 123.0 123.2  130.2  139.2 148.8  
124.2  5.9 114 .1  114.2 124 .3  131.5 136 .8  

dL.8 U.9 72.2 75.3 82.4 92 .5  36.4 
26.4 1.8 22.9 22.9 2 L9.o 3 5 . 1  
58.6 4.9 88.6 89.5 98.3 106.3 113 .7  
72.0 6 . 1  6P.2 63 .3  70.3 92.2 94 .3  
25.1 3.1 23.a 23.9 27.0 34.3 36 .4  
66.8 5.9 56.1 57.0 65.3 76 .?  91 .4  
9 3 . 1  4.3 91.6 91.8 3 6 . 7 1 0 4 . 3  110.6 
81.8 5.C 71.8 72.5 81 .4  90.7 9 2 , s  
9 L , 4  6 82 .9  84 .3  9 1 . 5 1 0 U . 1 1 0 7 . 7  
3L.b 1.9 30.6 30.6 32 .0  36.5 37.5 
90.H U,5 84.3 84.2 89.5 9h.Q 103.L 
24 .3  1 .8  21.3 21 .3  24 .3  26.5 29 .3  
73.9 4.4 69.0 6 9 , l  73 .2  91.3 87 .5  
81.8 4.3 75 .5  76.0 79 .9  8 9 . 1  01.7 
54.6 4.6 45.5 49 .6  54 .1  63.1 b 9 . 1  
15.9 2.0 12.9 13.0 15.C 17.6 25 ,3  
4 1 8  2.7 37.4 37 .5  41 .1  45.4 50.8 
32.4 3 .7  25.0 25 .3  32.4 38.2 39 .1  
33.9 2.7 29.6 29.7 33 .5  38an 4365  
10.6 1.0 9.0 9.3 10.6 12 .1  13 .4  
21 .0  1.6 18.2 1 2C.7 2 .  24 .4  

5.3 0.5 4.6 4.6 6 . 7  6.1  5.3 
6 .1  0 . 8  4 .d  4.8 5 . 3  7.2 7.5 

2.3.7 1.2 20.8 1 8  23 .7  2 5 . 6  27 .2  
9.2 0.6 7.9 8.2 9.0 10.n 11 .6  





D. B i v a r i a t e  R e l a t i o n s h i p s  o f  S e l e c t e d  Measurements w i t h  S t a t u r e  
and Weight. 

I t  i s  o f t e n  t h e  case t h a t  an i n v e s t i g a t o r  o r  des igne r  knows t h e  

h e i g h t  and w e i g h t  and p o s s i b l y  a  few o t h e r  b a s i c  measurements on a  

s p e c i f i c  p o p u l a t i o n  o f  i n d i v i d u a l s  w i t h  wh ich  he i s  concerned and 

would 1  i ke t o  know something about  o t h e r  measurements, perhaps o f  a  

more f u n c t i o n a l  n a t u r e .  F o r  example, one m igh t  know t h e  average o r  

mean w e i g h t  and age o f  a  group o f  i n d i v i d u a l s  and would l i k e  t o  know 

what t h e  seated h i p  b r e a d t h  (e .g . ,  f o r  s e a t  des ign )  f o r  t h i s  popu- 

l a t i o n  wou ld  be. 

I n  t h i s  s e c t i o n ,  t h e  r e g r e s s i o n  and c o r r e l a t i o n  c o e f f i c i e n t s  

which d e s c r i b e  t h e  r e l a t i o n s h i p s  between s e l e c t e d  f u n c t i o n a l  measure- 

ments taken  i n  t h i s  s tudy  and s t a t u r e  o r  w e i g h t  a r e  g i ven .  These 

c o e f f i c i e n t s  a r e  t a b u l a t e d  by males and females s e p a r a t e l y  and f o r  

seven age groups o v e r  t h e  range 2-19 y e a r s .  A long w i t h  these t a b l e s  

a  s c a t t e r  p l o t  showing v i s u a l l y  t h e  r e l a t i o n s h i p  between t h e  two 

measurement v a r i a b l e s  i s  a l s o  g i v e n  f o r  males and females combined. 

The 1  i n e a r  r e g r e s s i o n  e q u a t i o n  p r o v i d e s  a  q u i c k  way o f  a p p r o x i -  

m a t i n g  one measurement g i v e n  another ,  p l u s  o r  minus some expected 

e r r o r  g i ven  by t h e  s tanda rd  e r r o r  o f  t h e  r e g r e s s i o n .  The c o r r e l a t i o n  

v a l u e  i n  t h e  t a b l e  ass igns  t h e  degree o f  l i n e a r  r e l a t i o n s h i p  between 

t h e  two measurements. C o r r e l a t i o n  va lues  range f rom -1 t o  + I ,  where 

va lues  g r e a t e r  than ze ro  i n d i c a t e  t h a t  smal l  va lues  o f  one measurement 

a re ,  i n  gene ra l ,  a s s o c i a t e d  w i t h  smal l  va lues  o f  t h e  o t h e r ,  and l a r g e  

va lues  o f  one measurement a r e  a s s o c i a t e d  w i t h  l a r g e  va lues  o f  t h e  o t h e r  

I f  t h e  c o r r e l a t i o n  i s  n e g a t i v e ,  t h e  i n v e r s e  r e l a t i o n s h i p  ho lds .  A  

va lue  c l o s e  t o  ~ 1  i n d i c a t e s  an a lmost  p e r f e c t  l i n e a r  r e l a t i o n s h i p .  

Thus, g i v e n  t h e  1  i near  r e g r e s s i o n  c o e f f i c i e n t ,  r e g r e s s i o n  con- 

s t a n t ,  and r e g r e s s i o n  s tanda rd  e r r o r  which d e s c r i b e s  t h e  r e l a t i o n s h i p  

o f  one dependent measurement v a r i a b l e  (V1) w i t h  r e s p e c t  t o  a  second 

independent  v a r i a b l e  ( V 2 ) ,  one can then  e s t i m a t e  V1 g i v e n  V2 on any 

i n d i v i d u a l  o r  f o r  any p o p u l a t i o n  wh ich  meet t h e  age and sex c r i t e r i a  



o f  t h e  sample p o p u l a t i o n  f r o m  whi ch t h e  c o e f f i c i e n t s  were d e r i v e d .  

That  i s :  

V1 = r e g r e s s i o n  c o e f f .  x V2 + r e g r e s s i o n  c o n s t a n t  t s tandard  e r r o r .  

The f o l l o w i n g  measurements have been s e l e c t e d  f o r  r e g r e s s i o n  

a n a l y s i s  w i t h  s t a t u r e  o r  w e i g h t  and a r e  p resen ted  i n  t h e  o r d e r  g i v e n  

i n  t h i s  s e c t i o n .  

W i th  S t a t u r e  

Weight 
V e r t i c a l  G r i p  Reach 
F r o n t a l  G r i p  Reach 
L a t e r a l  G r i p  Reach 
Step H e i g h t  
E r e c t  S i t t i n g  H e i g h t  
Eye H e i g h t  (Seated) 
Shoul der -E l  bow Length  
E l  bow-Hand Length  
Chest H e i g h t  
Waist  H e i g h t  
G l  u t e a l  Furrow H e i g h t  
But tock-Knee Length  
Knee H e i g h t  

Wi th  Weight 

15 .  Shoul de r  Breadth  
16. Chest Circumference 
17.  Waist  C i  rcumference 
18. H i p  C i  rcurnference 
19. Maximum H i p  Breadth  
20. Maximum Th igh  Breadth  
21. Th igh  Clearance 

Paae Number 



R e q r e s s i o n  o f  

Weiqht  w. i  t h  S t a t u r e  

MALES 

R e g r e s s i o n  
Age Groun Req ress i  on R e g r e s s i o n  S tanda rd  

( Y e a r s )  C o r r e l a t i o n  C o e f f i c i e n t  C o n s t a n t  
- - - - - - -- -. - - .- - . - a - - - - - - -- E r r o r  - 

Reg ress ion  
C o e f f i c i e n t  . - - 

,296 
.383  
.584 
.709 
.830 
.724 
.753 

Req ress i  on 
C o n s t a n t  - 

-13.80  
-23.17 
-47.17 
-64.85 
-82.74 
-65.21 
-66.92 

K ~ q r e s s i o n  
S tanda rd  

E r r o r  - - - - - . - -- 
1 .I6 
1.74 
3.19 
5.18  
6.10 
6.70 
7.19 

. 00 
STATURE (CM) 



Reqress i  on  of 

Age Grour, 
(Years) - - 

Aqe Group 
(_Yea rs l  

Vertical Grip Reach with Stature 

M A L E S  

Reqressi on Reqressi on 
Correlation - - - - - . . - Coefficient Constant 

--.-- 

Correlation - - - - -- -- 
. 9  3: 
.912 
.943 
. 955  
.929 
.922 
.915  

F E M A L E S  

Regression 
Coefficient 

. -- - - .- 

1 . 3 2 8  
1.321 
1 .370  
1 .350  
1 .259  
1 .342  
1 .279  

Regression 
Constant 

Regression 
Standard 

Error -. - -. - - - . -. - 

Regression 
Stand(7rd 

Error 



Reqress i on o f  

Age Group 
(Years)  -- -- . -- 

F r o n t a l  G r i p  Reach w i t h  S t a t u r e  

MALES 

Reqressi  on Regress ion 
C o r r e l a t i o n  C o e f f i c i e n t  Constant  --- 

Aqe Group 
(Years) - C o r r e l a t i o n  .- .- - - -- 

2- 4 .857 
4-6 .639 
6 - 9 .749 

9-1 1 .824 
11-13 .679 
13-15 .735 
15-19 .715 

FEMALES 

Regress ion 
C o e f f i c i e n t  

Regression 
Constant  

Regression 
Standard 

E r r o r  

Regression 
Standard 

E r r o r  -- 



Regression of 

Age Group 
(Years) 

Aqe Group 
(Years1 . 

Lateral Grip Reach w i t h  Stature 

MALES 

Regression Regression 
Correlation Coefficient Constant -- - .---- 

Correlation 

FEMALES 

Regression 
Coefficient -- 

.532 

.515 

.564 

.602 

.565 

.450 

.537 

Regression 
Constant 

2.56 
3.96 

- 1 . 7 4  
-6.62 
-1.52 
16.95 
3.56 

Regression 
Standard 

Error 

Regression 
Standard 

Error 

'Is. 00 
eJtDo n:w 1ti.w idw 1a.w 1a.w 1n.m s1.w 1s.m 

4 

HEIGHT (CHI 



Regress ion  o f  

Step H e i q h t  w i t h  S t a t u r e  

Age Group 
( Y e a r s )  

MALES 

Reqress i  on Regress ion  
C o r r e l a t i o n  C o e f f i c i e n t  Cons tan t  - 

Aqe Group 
( Y e a r s 1  C o r r e l a t i o n  

. - . . 

2- 4  ,355 
4- 6  .475 
6-9 ,498 
9-1 1 .370 
11-13 .294 
13-15 .363 
15-19 .306 

FEMALES 

Regress ion  
C o e f f i c i e n t  -- 

.464 
,592 
.500 
,368 
.324 
.362 
.407 

Regress ion  
Cons tan t  

Regress ion  
Standard  

E r r o r  

Regress ion  
Standard  

E r r o r  -- 
5.69 
5.94 
6 .08  
7.21 
7.57 
7.14 
7.50 



Regress ion  o f  

Age Group 
(Years )  

Aqe Group 
(Years) - - . . -  - 

E r e c t  S i t t i n q  Weight w i t h  S t a t u r e  

MALES 

C o r r e l a t i o n  
Reqress i  on 
C o e f f i c i e n t  

Regress ion  
Constant  

C o r r e l a t i o n  - - - - - . - - - -- 

.889 

.870 

.896 

.884 

.886 

.820 

.790 

FEMALES 

Regress ion  
C o e f f i c i e n t  - - . - - - . - . . 

,426 
. 465  
. 408  
.419  
.505  
.442 
. 4 4 3  

Regress ion  
Constant  

14.15  
9.92 

16 .16  
14 .46  

1 . 9 8  
12 .54  
13 .67  

Regress ion  
Standard  

E r r o r  

Regress ion  
Standard 

E r r o r  - - . - - - --. 



Reqression o f  

Age Group 
(Years)  

Eye He igh t  w i t h  S t a t u r e  

MALES 

Reqressi  on 
C o r r e l a t i o n  C o e f f i c i e n t  

Age Group 
( Y e a r s 1  - -- C o r r e l a t i o n  .--- 

2- 4 .832 
4- 6 .845 
6-9 .816 

9-1 1 .830 
11-13 .861 
13-15 .793 
15-19 .789 

FEMALES 

Regression 
C o e f f i c i e n t  - 

.436 
,442  
, 3 6 8  
.413  
,497  
.433  
.428  

Regress i on 
Constant  

Regression 
Cons t a n  t 

3.06  
1 . 7 3  

10 .06  
4 .14  

-8 .18  
2.61 
4 .67  

Regress ion 
Standard 

E r r o r  - 

Regression 
Standard 

E r r o r  
.- 

1.71  
1.96  
2 . 1 7  

,.ooi * . '  : 4 
83.00 97.00 111.04 125.00 139.00 153.00 167.00 181.00 195.00 

HEIGHT (CHI 



Reqress ion of 

Shoul der-El bow Length w i  t h  S t a t u r e  

M A L E S  

Regression 
Age Group Reqressi on Regression Standard 

(Years) Correlation Coefficient Constant ---- ----- ----- - - Error 

FEMALES 

Aqe Group 
(Years)- CorrelaLi& - --- -- 

2-4 .896 
4-6 .857 
6-9 ,877 

9-1 1 .892 
11-13 .852 
13-15 .842 
15-19 .780 

Regression 
Coefficient 

Regression 
Constant 

-2.89 
-0.89 
-0.94 
-1.26 
-0 .06 
-1 -04 

1.03 

Regression 
Standard 

Error 

ls*%!; m:w 11i.m !d*w 13i.w ,mt.w 1d.w 18i.w 1d.w 
MIGHT (CHI 



Reqress i o n  o f  

Age Group 
(Years )  

E l  bow-Hand Length  w i t h  S t a t u r e  

MALES 

Regress ion  Regress ion  
C o r r e l a t i o n  C o e f f i c i e n t  Cons tan t  

Regress ion  
S tandard  

E r r o r  

FEMALES 

Reqress i on 
Aqe Group Regress ion  Regress ion  ~ i a n d a r d  

(Years] C o r r e l a t i o n  C o e f f i c i e n t  Cons tan t  - - -  - -  - - ---- - - - -- E r r o r  - - - - .-- 

20.004: - --+ + ---- + +-+-- - +. ---+ ---+ 
E3.00 97.06 111.90 125.00 13-00 1S3.W 167.00 181,W 185.00 

HEIGHT (CHI 



Regress ion  o f  

Chest H e i 9 h t  w i t h  S t a t u r e  

MALES 

Age Group 
(Years)  

Age Group 
( Y e a r s 1  - 

2- 4 
4- 6 
6 - 9 

9-1 1 
11-13 
13-15 
15-19 

Reqress i  on Regress i  on 
C o r r e l a t i o n  C o e f f i c i e n t  Constant  

C o r r e l a t i o n  ---- 

FEMALES 

Regress ion  
C o e f f i c i e n t  

.773 

.854 

.823 
, 7 9 7  
.797 
.829 
.798 

Regress ion  
Constant  

-6.18 
-14.00 
-10 .18  

-6.30 
- 5 . 6 4  

-10.56 
-6.37 

Regress ion  
Standard  

E r r o r  

Regress ion  
Standard  

E r r o r  
.--- 

1 . 3 8  
1.91  
1 . 7 6  
1.80 
1 . 6 3  
1 . 7 4  
1 . 9 3  



Regress ion  o f  

Wais t  H e i q h t  w i t h  S t a t u r e  

Age Group 
(Years )  

MALES 

Reqress i  on Regress ion  
C o r r e l a t i o n  C o e f f i c i e n t  Cons tan t  

Regress ion  
Standard  

E r r o r  

FEMALES 

Rearess i on 
Aqe Group Regress ion  Reqres t  i o n  s t a n d a r d  

(Y_ea_rs l  C o r r e l a t i o n  - - -- - - - C o e f f i c i e n t  Cons tan t  E r r o r  - - - - - - --- 

~q.ooC1.;r-t--+-----+---++ - -+ ---4 
83.00 97.00 111,OO 125.00 139.00 153.00 167.00 181.00 !95,00 

HEIGHT (CHI 



Regress ion  o f  

Age Group 
( y e a r s )  

. - -- --- 

A(lc Grouy) 
(Years)  -. . - . 

7 - 4  
4-6 
6 - 9 

9-1 1 
11-1 ' ;  
13-15  
15- l(1  

G l u t e a l  Furrow H e i g h t  w i t h  S t a t u r e  

MALES 

Reqress i  on Regress ion  
C o r r e l a t i o n  -. - - - - - -- C o e f f i c i e n t  Constant  

C o r r e l a t i o n  . - -- 

,882  
.904 
.879 
.919 
.828  
,896 
.854 

FEMALES 

Kegress i  on 
C o e f f i c i e n t  . -- .- 

,529 
.607 
.552 
.567 
.460 
,545  
.634 

Regress ion  
Constant  

-11.85 
-19.05 
-12.51 
-14.00 

1 .71  
-12 .53  
-28.50 

Regress ion  
Standard  

E r r o r  
- 

Regresc i  on 
Standard  

E r r o r  
. - 

30.00 o!oo n7:w nlV.w i6.00 1s.w 1m.w idw tnt.00 1s.00 
I 

HEIGHT (CHI 



Regress ion  o f  

Age Group 
( Y e a r s )  

Age Group 
(Years) . -- - -. - - 

But tock-Knee Length  w i t h  S t a t u r e  

MALES 

Reqress ion  Regress ion  
C o r r e l a t i o n  C o e f f i c i e n t  Cons tan t  - 

C o r r e l a t i o n  . - -- 

FEMALES 

Regress ion  
C o e f f i c i e n t  ----- 

, 355  
.332 
.403 
,405  
.374 
,361 
,351  

Regress ion  
Cons tan t  

-4 .27  
-1.66 
-9 .50  
-9 .75  
-5 .12  
-2 .95  
-1 .56  

Regress i  on 
Standard  

E r r o r  

Regress ion  
Standard  

E r r o r  



Regression o f  

Age Group 
(Years)  -- -- 

Aye Group 
( Y e a r s 1  . ---- 

2-4  
4- 6 
6-9 

9-1 1 
11-13  
13-15 
15-19 

Knee He igh t  w i t h  S t a t u r e  

MALES 

C o r r e l a t i o n  - -- .- 

C o r r e l a t i o n  

,908 
.906 
.934 
.9 34 
.889 
,852 
,827  

Reqressi  on 
C o e f f i c i e n t  

FEMALES 

Regression 
C o e f f i c i e n t  -- 

.352 

.363 

.370 

.363 

.306 

.328 

.347 

Regressi  on 
Constant  

Regression 
Constant  

-5 .79  
-6 .83  
-7 .67  
-6.66 

1.37  
-2.66 
-6 .57  

Regress ion  
Standard 
- E r r o r  

Regress ion  
Standard 

E r r o r  

0.98 
1 .O1 
1 . 0 8  
1 . 0 3  
1 . 2 2  
1 .46  
1 .42  



Regression o f  

Shoulder Breadth  w i t h  Weight 

MALES 

Regression 
Standard 
- E r r o r  

Age Group 
(Years)  

Regression Regression 
C o r r e l a t i o n  C o e f f i c i e n t  Constant  

F E M A L E S  

Regression 
Standard 

E r r o r  
Age Group 

( Y e a r s 1  - - . 

2- 4 
4- 6 
6 - 9 

9-1 1 
11-13 
13-15 
15-19 

Regressi  on 
C o e f f i c i e n t  . .- + 

.645 

.487 

.419 

.339 
,298 
.243 
.228 

Regression 
Constant  

15.33 
17.93 
19.54 
21.77 
23.25 
25.91 
27.12 

C o r r e l a t i o n  -- 

.788 
,804 
.917 
.897 
.901 
.824 
.814 

1s.GQ.l 
to. w 30.00 s0,w 70.w t1d.w 

MIGHT (KG1 



Regression o f  

Age Group 
(Years)  

Age Group 
( Y e a r s 1  

2- 4 
4- 6 
6-9 

9-1 1 
11-13 
13-15 
15-19  

Chest C i  rcumference w i t h  Weight 

MALES 

Reqress ion Regression 
C o r r e l a t i o n  C o e f f i c i e n t  Constant  

C o r r e l a t i o n  - -- 

.812 

.839 

.930 

.915 

.929 

.868 

.856 

FEMALES 

Regress i on 
C o e f f i c i e n t  

1.079 
1.018 
.968 
.770 
.675 
.555 
.526 

Regressi  on 
Constant  

35.19 
36.11 
36.95 
42.16 
45.64 
50.87 
53.10 

Regress ion 
Standard 

E r r o r  

Regress ion 
Standard 

E r r o r  

uo 0?0!0Ll 
-+. - --+ ++ + + - 4 

30.00 50.00 70.00 90.00 110.00 
WEIGHT [KG) 



Age Group 
(Years )  

Age Group 
( Y e a r s 1  . 

2-4 
4-6 
6-9 

9-1 1 
11-13 
13-15 
15-19 

Regress ion  o f  

Wais t  C i  rcumference w i t h  Weight  

MALES 

C o r r e l a t i o n  
Reqress i  on 
C o e f f i c i e n t  

C o r r e l a t i o n  

. 7 0 3  

.758 
,894 
,880 
.854 
.846 
.814 

FEMALES 

Regress ion  
C o e f f i c i e n t  -- - 

1.061 
.956 

1 .047 
.859 
.716 
.663 
.657 

Regress i  on 
Cons tan t  

Regress ion  
Cons tan t  

32.92 
33.59 
29.85 
32.66 
35.71 
39.96 
35.42 

Regress ion  
Standard  

. - E r r o r  

Regress ion  
Standard  

E r r o r  ----- 

2.15  
2 .13  
2.89 
3.36 
3 . 8 8  
3 .54  
4.01 



Regress ion  o f  

I i i p  C i  r cu~n fe rence  w i  t h  Weight 

MALES 

Age Group Reqress i  on Regress ion  
(Years)  C o r r e l a t i o n  C o e f f i c i e n t  Constant  ---- 

Aqe Group 
(Years1 

.~ -- - 

2 - 4  
4- 6 
6 - 9 

9-1 1 
11-13 
13- 15 
15-19 

C o r r e l a t i o n  . 

.860 

.895 

.960 

.954 

.964 

.941 

.9?6 

FEMALES 

Regress ion  
C o e f f i c i e n t  

Regress ion  
Standard  

E r r o r  

Regress ion  
Regress ion  Standard 

E r r o r  Cons t a n  t 
32.33  1 . 6 3  
34 .03  1 .60  
36 .43  1 .77  
41 .44  2 .10  
44.01 2 .07  
48.66 2 .32  
53.40 2 .40  

uo. 00 4 i 
10,OO 30.00 50.00 70.00 90.00 110.00 

WEIGHT MGI 



Age Group 
(Years )  

Aqe Group 
( Y e a r s 1  - -. - - -- . .. 
2- 4 
4- 6 
6 - 9 

9-1 1 
11-13 
13-15 
15-19 

Regress ion  o f  

Maximum H i p  Breadth  w i t h  Weight 

MALES 

Regress ion  Regress ion  
C o r r e l a t i o n  C o e f f i c i e n t  Cons tan t  

C o r r e l a t i o n  

FEMALES 

Regress ion  Regress ion  
C o e f f i c i e n t  -- ----. Cons tan t  

.512 11.95 

.448 12.77 
,397 13.64 
.313 16.03 
.337 15.45 
.305 17.41 
,266 19.70 

Regress ion  
Standard  

E r r o r  

Regress ion  
Standard  

E r r o r  --. --- 

0 .92  
0.90 
1.03 
1  . I 6  
1  .33 
1.16 
1.43 

15.00 : --t---t----t----i 
10.00 30,OO 50.00 70.00 80.00 110.00 

WEIGHT [KG) 



Regress i o n  o f  

Age Group 
( Y e a r s )  

Maximum T h i q h  B r e a d t h  w i t h  We igh t  

MALES 

R e q r e s s i  o n  R e g r e s s i o n  
C o r r e l a t i o n  C o e f f i c i e n t  C o n s t a n t  -- 

R e g r e s s i o n  
S t a n d a r d  

E r r o r  

FEMALES 

R e g r e s s i o n  
Aqe Group R e g r e s s i o n  R e g r e s s i o n  S t a n d a r d  

( Y e a r s 1  C o r r e l a t i o n  C o e f f i c i e n t  C o n s t a n t  
. -- - - - -- -- -- 

E r r o r  - -- -- - 

1u.004 4 
10.00 31.00 a. oo n e w  w.w 115.00 

WEIGHT (KG) 



Regress ion  o f  

Th igh  C learance w i t h  Weight  

MALES 

Regress ion  
S tandard  
- E r r o r  

Age Group 
(Years )  --- 

Req ress ion  Regress ion  
C o r r e l a t i o n  C o e f f i c i e n t  Cons tan t  .- 

FEMAL E S  

Regress ion  
Standard  

E r r o r  
. - -. -. - - - 

Aqe Group 
( Years1 - -- 

Regress ion  
C o e f f i c i e n t  . - 

.358 

.292 

. I 9 0  

. I 4 9  

. I 4 1  

. I 2 9  

. I38  

Regress ion  
Cons t a n  t C o r r e l a t i o n  - -- -- - - - - 

5.00 4 
10.00 31.00 52.00 73.00 gU, 00 I 

115.00 
WEIGHT [KG) 





E.  I n f a n t  Measurement R e s u l t s  

T h i s  s e c t i o n  c o n t a i n s  t h e  s t a t i s t i c a l  r e s u l t s  f o r  t h e  34 rneasure- 

ments taken on i n f a n t s  l e s s  than 24 months o l d .  The p r e s e n t a t i o n  o f  

t hese  data  i s  d i v i d e d  i n t o  t h r e e  p a r t s .  I n  t h e  f i r s t  p a r t  t h e  measure- 

ment d e s c r i p t i o n s  a l o n g  w i t h  photograph and i 11 u s t r a t i o n  a r e  g i v e n  

a l o n g  w i t h  t h e  s c a t t e r  p l o t  o f  measurement va lues  versus age and 

summary s t a t i s t i c s  f o r  males and females combined f o r  seven age i n t e r -  

v a l s .  These r e s u l t s  a r e  p resen ted  on one page f o r  each measurement 

and i n  t h e  o r d e r  shown i n  F i g u r e  28. The numbers on t h e  i n d e x  pages 

p reced ing  these r e s u l t s  ( F i g u r e  29)  cor respond t o  t h e  measurement 

numbers i n  t h i s  l i s t  and a l s o  appear i n  parentheses i n  t h e  upper l e f t  

o r  r i g h t  hand c o r n e r  o f  t h e  data  pages. I n  t h e  second p a r t  o f  t h i s  

s e c t i o n  t h e  i n f a n t  s t a t i s t i c a l  r e s u l t s  a r e  presented i n  t a b l e s  by age 

group and i n  the  t h i r d  p a r t  ( F i g u r e  30) a  w e i g h t  versus s t a t u r e  s c a t t e r  

p l o t  f o r  i n f a n t s  i s  shown. 

Wei gh t  
Crown-sol e Length 
Crown-rump Length  
Head C i  rcumference 
Head Breadth  
Head Length 
Shou lder  Breadth  
Shoul der-Elbow Length  
Upper A r m  C i  rcumference 
E l  bow-Hand Length 
Forearm C i  rcumference 
W r i s t  Circumference 
Hand Length 
Hand Breadth  
Minimum Hand Clearance 
Maximum F i s t  B read th  
Thumb Diameter  

M idd le  F i n g e r  Diameter  
Chest C i  rcumference 
Chest Breadth  
Waist  Circumference 
Waist  Breadth  
Rump-Sole Length 
Rump-Knee Length 
H i p  Circumference 
H ip  Breadth  
M i  d-Thi  gh C i  rcumference 
M i  d-Thi gh Depth 
Knee-Sole Length  
Cal f C i  rcumference 
Ank le  Circumference 
Ank le  Breadth  
Foot  Length 
Foot  Breadth  

F i g u r e  28. I n f a n t  Measurement L i s t  





Figure 28. Infant Measureinent I 1  lus t ra t ions  



F i g u r e  28 ( c o n t i n u e d )  I n f a n t  Measurement Illustrations 



Figure 28. (continued) Infant Measurement Illustrations 



WEIGHT 

The diapered i n f a n t  i s  p laced on a  c l i n i c a l  sca le  and weighed t o  
t h e  nearest  t e n t h  o f  a k i logram. The measurement i s  typed i n t o  
t h e  computer. 

Age (mos) 
0 -2 
3-5 
6-8 

9-11 
12-15 
16-19 
28-23 

WEIGHT {kg) 
(Males and Females) 

1s.oJ. 

tY.0.. 

N Mean s a d e  
30 5,1 1.1 
2 9  6.9 100 
28 8 .1  0.9 
2 2  9.2 1.1 
28 10.1 1.2 
19 10.6 1.2 
24 11e5 1.5 

. * '  

Min 5th 50th 95th flax 
3 . 1  3.2 4.7 6.9 8.0 
4.7 4.9 6.7 8.2 9.2 
604 6.4 8eO 904 10.0 
6.9 7.0 9 . 1  10.9 11 .1  
8.3 8.4 10.0 12.6 13.0 
8.3 ** 10.6 ** 13.5 
7.5 7.8 11.6 13.2 15.3 

2.0.. 

0,O " " " " " " " " " " " '  a . ' i .  ' 8 .  ' s ' ' i 2 '  ' i s ' ' i o 7 ' i ~ . ' A  
AGE [MONTHS1 



CROWN-SOLE LENGTH 

I n f a n t  l i e s  on back w i t h  l egs  extended; t h e  head i s  a l i gned  i n  t h e  
F r a n k f o r t  Plane r e l a t i v e  t o  t h e  extended t o r s o  ( t h e  head faces 
forward) .  With t h e  paddle blades of  an automated anthropometer, 
measure t h e  d is tance  from ve r t ex  ( t o p  o f  head) t o  t h e  heel o f  t he  
r i g h t  f o o t .  An a s s i s t a n t  i s  requ i red  t o  assure t h a t  t h e  i n f a n t  i s  
i n  t he  c o r r e c t  p o s i t i o n .  

CROWH-SOLE LENGTH (cm) 
(Hales and Females) 

Age [mos) N Bean sod,  Bin 5th 50th 95th !lax 
0-2 31 56.3 3,9 50,5 50.7 55,s 63.3 64.1 
3-5 45 63.1 3.6 54.1 56,2 63.3 68.2 69*1 
6-8 31 68.5 2,6 63e4 64.2 68s7 72.2 72.8 

9-11 26 73.0 3 , 3  65.9 66,2 73,O 77.4 79.1 
12-15 32 76.5 3.2 69.4 69.8 76.7 80.7 84.8 
16-19 27 79.2 3*4 72.3 72s6 79,O 84.6 85.9 
20-23 31 82,6 4.0 73.6 74.4 82.5 88.3 89,8 



CROWN-RUMP LENGTH 

The i n f a n t  l i e s  on back w i t h  r i g h t  l e g  f l e x e d  90° t o  t o r s o  so t h a t  
r o t a t i o n  o f  t h e  p e l v i s  i s  minimal;  t h e  head i s  a l i g n e d  i n  t h e  
F r a n k f o r t  Plane r e l a t i v e  t o  t h e  t o r s o  ( t h e  head faces forward).  
With t h e  paddle blades o f  an automated anthropometer, measure t h e  
d is tance  f rom v e r t e x  t o  t h e  su r face  o f  t h e  r i g h t  b u t t o c k .  An 
a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  
p o s i t i o n .  

Age (raos) N 
0-2 31 
3-5 45 
6-8 31 

9-11 26 
12-15 32 
16-79 29 
20-23 31 

. . . . . . . . . . . . . . . . . . . . . . . .  
0 3 8 8 12 15 18 21 2% 

RGE lMONTHSl 

CROYN-RUMP LENGTH (cm) 
(nales and Females) 

Mean s.d. Min 5th 50th 95th flax 
39,1 2.8 34.5 34.7 38.4 43.0 44.3 
42.3 2.4 36.4 37.5 42.2 45.8 48,O 
45.7 2.3 42.2 42.3 45a3 50.0 51.5 
47.6 2.2 42,8 43.3 48aO 50.7 53aO 
49.0 2.1 44.2 44.6 48.9 51.8 52.2 
49.8 2.0 Q5.8 46.6 4 9  53.5 55.1 
51.5 2.4 46.0 46.9 51.5 54.9 55.2 



HEAD CIRCUMFERENCE 

The i n f an t ' s  head i s  supported away from table surface. With an 
automated tape device, measure the circumference of the head a t  the 
level of the plane passing above the glabella ( the  most anterior  
protrusion of the forehead) and over the opisthrocranion ( the most 
posterior protrusion from glabel la on the back of the head), per- 
pendicular to  the mid-sagittal plane. An ass is tant  i s  required t o  
assure that  the infant i s  in the correct position. 

8 . 0  " " " " " " ' : ' : : : ~ ~ : : : 1  d . , i . . 8 . . s 3 . i 2 .  is a 21 a 
ACE IMONTHSI 

HEAD CIRCUMFERENCE (ca) 
(Hales and Females) 

Age (mos) N Mean sod. Min 
0-2 30 38.5 1,9 35.3 
3-5 44 4 1 7  1.4 38.9 
6-8 28 43.9 1.3 42e1 

9-11  27 45.5 1.4 43e1 
12-15 29  46.6 1,4 43.8 
16-19 27 46.8 1,8 430 1 
20-23 31 47.8 1.9 44.6 



HEAD BREADTH 

The i n f a n t  i s  p laced  i n  a  s i t t i n g  p o s i t i o n .  W i th  t h e  paddle b lades 
o f  an automated s l i d i n g  c a l i p e r ,  measure t h e  maximum b read th  o f  
t h e  head above and beh ind t h e  ea rs .  An a s s i s t a i ~ t  i s  r e q u i r e d  t o  
assure t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

7.0 

8.0 8'oia AGE IMONTHSl 

HEAD B R E A D T U  (cn) 
(Hales and Females) 

Age (mos) 
0 -2  
3-5 
6-8 

9-11 
i 2 - 1 5  
16-19 
20-23 

N nean sad. ! l in 5 t h  5 0 t h  9 5 t h  Max 
31 1 0 , 4  0 . 5  9 . 5  9 . 5  1 0 . 3  1 1 . 2  1 1 . 3  
44 1 1 . 4  0.5 10 .4  1 0 . 5  1 1 . 3  1 2 . 2  1 2 . 3  
30 1 1 . 8  0,4 11.1  1 1 . 1  1 1 . 8  1 2 , 4  1 2 . 6  
27 1202 0 - 5  1 1 . 3  11 .4  1 2 . 1  12.9 1 3 . 6  
31 1 2 . 7  0 . 4  12 .0  1 2 . 0  1 2 . 7  1 3 . 5  1 3 . 6  
29 12.7 0.4 1 1 . 8  11.9 12 .6  1 3 . 2  1 3 . 3  
31 1 2 . 9  0,s 1 2 . 1  1 2 . 1  1 2 . 9  1 3 6  13 .7  



HEAD LENGTH 

The i n f a n t ' s  head i s  suppor ted f r e e  from t a b l e  sur face.  Wi th  an 
automated s l i d i n g  c a l i p e r ,  measure t h e  d i s t a n c e  from g l a b e l  l a  
(most a n t e r i o r  p r o t r u s i o n  o f  t h e  fo rehead)  t o  op i s thocan ion  ( t h e  
most p o s t e r i o r  p o i n t  from g l a b e l l a  o r  t h e  back o f  t h e  head). An 
a s s i s t a n t  i s  r e q u i r e d  t o  assure  t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  
p o s i t i o n .  

Age (mos) 
0-2 
3-5 
6-8 
9-11 
12-15 
16-19 
20-23 

11.0 

1.0 

5.0 
- 8300a AGE (MONTHS1 

HEAD LENGTH (ctn) 
(Hales and Females) 

8 Clean s.d. 
31 13.4 0.8 
44 l Q . 6  0e6 
29 15.5 0.6 
2'7 16.0 0.7 
31 16.7 0.7 
29 16.7 0.7 
31 17.1 0.0  

5th 50th 95th Max 
12.3 1 3 * 4  1 15.1 
13.7 1 4 . 5  15.6 15.8 
14.3 15.5 16.4 16.7 
14.7 16.1 16.8 17.9 
15-6 16.5 17.6 18.8 
15.5 16.5 17.8 18.0 
15.7 17.2 18a4 18.6 



SHOULDER BREADTH 

The i n f a n t  l i e s  on back w i t h  upper arms r e s t i n g  a g a i n s t  body. 
Wi th  t h e  padd le  b lades o f  an automated anthropometer o r  s l i d i n g  
c a l i p e r ,  measure t h e  b read th  across t h e  shou lders  a t  a f i x e d  
pressure  value.  An a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  t h e  
i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

Age (aos) 
0-2 
3-5 
6 -8  

9-11 
1'2- 15 
16-19 
20-23 

s . 0 4 : : : : : : : : : : : : : : : : : : : : : : u  o 3 B 9 IZ IS 18 21 n 
RGE (MONTHS) 

SHOULDER BREADTH (cn) 
(Hales and Females) 

Clean 
16.7 
18.7 
2 0 * 1  
21.1 
21.3 
21.7 
22.4 

s.d. R i n  
1.6 13.8 
1.4 15.6 
1.2 17,s 
1.3 19.2 
1 * 3  18.7 
1.3 19.2 
1.3 20.1 



SHOULDER-ELBOW LENGTH 

The i n f a n t  l i e s  on back w i t h  r i g h t  upper arm r e s t i n g  a g a i n s t  body 
and r i g h t  elbow f l e x e d  90". With t h e  paddle blades o f  an automated 
s l i d i n g  c a l i p e r ,  measure the  d i s t a n c e  f rom t h e  s u p e r i o r  sur face of 
t h e  r i g h t  shoulder  t o  t h e  i n f e r i o r  sur face o f  t h e  r i g h t  elbow para- 
l e l l  t o  t h e  l o n g  a x i s  o f  t h e  upperarm. An a s s i s t a n t  i s  r e q u i r e d  t o  
assure t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

o ~ o d : : i : : i : : i * i : : b : : ~ : : h : : ~  AGE MONTHS1 

SHOULDER-ELBOW LENGTH (c&) 
(Males and Females) 

Age (mos) N Elean sod, !!in 5 t h  50th 95th flax 
0-2 31 10.9 0.9 9.3 903 10.9 12*4 12.7 
3-5 44 12.3 1 - 0  9*8 lob7 12.2 13.8 14.3 
6-8 31 13-1 1.2 18.7 lob8 13.2 14.7 14.9 
9-11 27 64*5 1 e O  11.8 12.3 1 4 3  15.6 17.7 
12-15 32 1 4 - 9  1*C 12.6 12.9 15.0 16.2 17.6 
16-19 29 15.4 0.8 13 -6  13*8 15.2 16.6 15.3 
20-23 31 16-2 1.0 13.9 14.2 16.1 17.4 18*6 



UPPER ARM C IRCUMFERENCE 

The i n f a n t ' s  r i g h t  arm i s  extended. Wi th  an automated tape  dev ice ,  
measure t h e  c i r cumfe rence  p e r p e n d i c u l a r  t o  t h e  l o n g  a x i s  o f  t h e  
upper arm midway between shou lde r  and e l  bow. A n  a s s i s t a n t  i s  
r e q u i r e d  t o  assure  t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

2.0 

RGE (MONTHS1 

UPPER A R M  CIRCUMFERENCE (cn) 
(Males and F e ~ a l e s )  

Age (mos) H Ilean s.  d ,  B i n  5th 50th 95th Max 
0-2 31 11-8 1,5 9.6 9,7 11.6 3 . 3  17.6 
3-5 44 13.0 1.2 10.3 30.7 13-0  14.6 15.7 
6-8 30 14.0 1.0 12,l 12.1 14.0 15,7 16.6 

9-11 27 14-8 1.0 12,8 12.9 14.6 16.1 17.9 
1'2-15 32 14.5 1.1 12.3 12.7 14,6 16.4 16.6 
16-19 29 14,7 1.3 12.7 12.7 14.3 16.6 17.8 
20-23 31 15.0 1.0 12.2 12.9 15.0 16.3 16.8 



ELBOW-HAND LENGTH 

The i n f a n t  l i e s  on back w i t h  r i g h t  elbow f l e x e d  90° and r i g h t  hand 
and f i n g e r s  extended. Wi th  t h e  padd le  b lades o f  an automated 
anthropometer o r  s l  i d i n g  c a l  i p e r ,  measure t h e  d i s t a n c e  from t h e  
p o s t e r i o r  sur face of t h e  r i g h t  upper arm, j u s t  above t h e  e l  bow, t o  
t h e  t i p  o f  t h e  m i d d l e  f i n g e r  o f  t h e  r i g h t  hand p a r a l l e l  t o  t h e  l o n g  
a x i s  of t h e  forearm. An a s s i s t a n t  i s  r e q u i r e d  t o  assure  t h a t  t h e  
i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

5.0 d ' , 3 a r B  " " ' : : : ' : " : : : : : : : : : : : I  8 , l i  15 18 21 2'4 

AGE (MONTHS1 

E L B O U - H A N D  LENGTH (CR) 
(Males and Females) 

Age (nios) N Hean s . d .  f l in 5th 50th 95th Max 
0-2 31 1.9 1.0 13.1 13.2 14.7 16.6 17-2 
3-5 44 6 1.3 13e7 14e1 16.7 18.5 19.2 
6-8 30 18.0 1.1 15-6  15.7 17e9 19.5 19.7 

9-11 23 19.6 1.3 16e1 16.8 19.4 21.6 22.7 
12-15 31 19.9 0.8 18.3 78.4 19.8 21e3 21.6 
16-19 29 20.7 1.5 18.5 18.5 20.7 23.1  24.6 
20-23 31 21.5 1.1 19.4 19.5 21.4 23.3 24.2 



FOREARM CIRCUMFERENCE 

The i n f a n t ' s  r i g h t  arm i s  extended, l l i t h  an automated tape device,  
measure t h e  maximum circumference o f  the  r i g h t  forearm p e r p e n d i c u l a r  
t o  t h e  l o n g  a x i s .  An a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  t h e  
i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

qaoo 2.0 0 3 1 9 I2 15 I8 21 H 

RGE (MONTHS1 

FOBEAftM CIRCUMFERENCE (cm) 
(Hales and Females) 

Age (mos) 
0-2 
3-5 
6-8 

9-11 
12-15 
15-19 
20-23 

Min 
9.5 

11.4 
12.7 
12.8 
12.9 
13.0 
12.9 

5th 50th 95th Max 
9.7 11.7 13.4 14.6 

11.5 13.0 15.1 1640 
12.8 13.9 1 5 * 2  1 5 * 6  
12.9 13.9 15,7 17,3 
13.1 1 4 4  15.7 1549 
13.0 1 4 4  16.1 17.5 
13.2 14.9 1549 16.5 



WRIST CIRCUMFERENCE 

The i n f a n t ' s  r i g h t  arm i s  extended. Wi th  an automated tape dev ice,  
measure t h e  minimum c i rcumference o f  t h e  r i g h t  w r i s t  above t h e  
d i s t a l  ( u l n a )  s t y l o i d  process. An a s s i s t a n t  i s  r e q u i r e d  t o  assure 
t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

"'t 

. . . . . . . . . . . . . . . . . . . . . . . .  
0 3 1 9 12 IS LB 21 2Y 

RGE LIIONTHSI 

WRIST CZRCUBFEREICE (em) 
(Hales and Females] 

Age (ros) N 
0-2 3 1  
3-5 4 4  
6-8 30 

9-11 27 
12-15 32 
16-19 29 
20-23 31 

Bin 5th 50th 
7.8 7.9 8.8 
8.3 8.5 1 0 e 2  
9.5 9.5 10.3 
9.6 9.6 10.5 
9.6 9.7 10.5 
9.4 9.4 10.5 
9.3 9.4 10.9 

Max 
11.0 
12.6 
12.5 
12.4 
12.9  
13.6 
12e 4 



HAND LENGTH 

The i n f a n t ' s  r i g h t  hand i s  f u l l y  extended, palm up. W i th  t h e  padd le  
b lades o f  an automated s l i d i n g  c a l i p e r ,  measure t h e  d i s t a n c e  f rom 
t h e  r i g h t  w r i s t  crease t o  t h e  t i p  of  t h e  m idd le  f i n g e r  p a r a l l e l  t o  
t h e  f i n g e r s .  An a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  t h e  i n f a n t  i s  
i n  t h e  c o r r e c t  p o s i t i o n .  

Age (80s) N 
0-2 30 
3-5 44 
6-8 30 

9-11 27 
12-15 31 
16-19 29 
29-23 31  

o . o l : : : : : : : : : : : : : : : : : : : ? - ,  
0 3 8 9 12 15 I8 21 ZY 

RGE IMONTHSI 

BAND LENGTH (cm) 
(Rales and Ferales) 



HAND BREADTH 

The i n f a n t ' s  r i g h t  hand i s  f u l  l y  extended, pa lm up, thumb away (ab- 
ducted)  f rom hand. Wi th  t h e  padd le  b lades o f  an automated s l i d i n g  
c a l i p e r ,  measure t h e  maximum w i d t h  across  t h e  metacarpal  -phal angeal-  
j o i n t s  I1  and V ( knuck les ) .  An a s s i s t a n t  i s  r e q u i r e d  t o  assure 
t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

2 . 0 4 : : : : ; : : : : : : : : : : : : : : : .  o s 6 9 12 i s  18 zi : : ,  N 

AGE MONTHS) 

H A N D  BREADTH (cla) 
(Males and Females) 

Age (nos) N Bean sod. f l in  5th 50th 95th Max 
0-2 3 1  3.7 0,3 3.2 3.2 3.6 4.2 4.4 
3-5 Q4 4.1 0 . 3  3.3 3.5 4.0 4.4 4.6 
6 -8  30 4.2 0.2 3.8 3.8 4.1 4.5 4.7 

9-11 27 4.5 0.2 4.0 4.0 4.4 4.8 4.9 
12-15 30 4.6 0.3 4.0 4.0 4.5 5 0 0  5.1 
16-19 29  4.6 0 .3  4 .1  4 .1  4.5 5.1 5.3 
20-23 31 4 . 7  0.3 4.1 4.2 4.6 5.2 5.6 



M I N I M U M  HAND CLEARANCE 

The f i n g e r s  o f  t h e  r i g h t  hand a r e  extended and p laced  t o g e t h e r  so 
as t o  fo rm t h e  na r rowes t  c o n f i g u r a t i o n .  Wi th  a  hand measurement 
board, r e c o r d  t h e  s m a l l e s t  d iamete r  th rough  which  t h e  measurer can 
p u l l  t h e  i n f a n t ' s  r i g h t  hand. The measurement i s  t yped  i n t o  t h e  
computer. An a s s i s t a n t  i s  r e q u i r e d  t o  assure  t h a t  t h e  i n f a n t  i s  
i n  t h e  c o r r e c t  p o s i t i o n .  

. . "" 1- - ...a W I.. .*- I 
uo.0 . ., ..- l..r.n. .r. r .  r. .I.-. . . .. r 

B 

20.0 ~ ~ ~ ~ " " " ' " " ' : ' : : : : : '  i r i s  AGE (not4Tn~I i 21 a 

SIIEIIflUH H A N D  CLEARENCE (ma) 
(Males and Females) 

Age (mos) N nean s. a. Hin 5th 50th 95th Hax 
0-2 30 33.9 3.0 28.6 28.6 31.8 37,8 41.3 
3-5 43 36.1 2.7 31.8  31.8 3 4 * 1  39.9 41.3 
6-8 30 37.9 2 . 0  34e9 3 4 . 9  36.3 40.3 41.3 

,-9-11 2 0  40.3 2.2 38.1 38.1 38.6 4 3 1  44.5 
12-15 29 40.6 2 e O  38.1 38.1 39.1 43.0 44.5 
16-19 28 40.1 3.3 34.9 34.9 37.9 4 5 . 4  47.6 
20-23 31 4 1 2  2.5 38.1 38.1 39.5 40.2 47.6 



MAXIMUM FIST BREADTH 

The i n f a n t ' s  r i g h t  a r f i  i s  extended w i t h  t h e  hand c o n t r a c t e d  t o  form 
a  f i s t .  Wi th  t h e  padd le  b lades o f  an automated s l i d i n g  c a l i p e r ,  
measure t h e  maximum b read th  across  t h e  knuck les  and thumb o f  t h e  
r i g h t  hand. An a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  t h e  i n f a n t  i s  
i n  t h e  c o r r e c t  p o s i t i o n .  

f f A X I f l U W  FIST BREADTH (cm) 
(nales and Females)  

Age (nos) N Plean s . d .  
0 - 2  31  4 . 2  0,4 
3-5  4 4  4 . 6  0 . 5  
6-8 30 4 . 9  0 . 4  

9-11  27  5 , 1  0 . 5  
12-15  31 5 . 3  0 . 6  
16-19 27 5 . 5  0 . 5  
20-23  31 5 . 5  0 . 5  

50th 9 5 t h  flax 
4 . 0  tr.8 5 . 2  
4.5 5.3 5 ,8  
4 4 9  5 .4  5 . 6  
5 .0  5 . 8  6.0 
5 . 2  6 . 1  6 . 4  
5 . 3  6 1  6 . 5  
5 . 4  6.1 6 . 4  



THUMB DIAMETER 

The thumb on t h e  r i g h t  hand i s  extended. Wi th  a  f i n g e r  measure- 
ment board, r e c o r d  t h e  g r e a t e s t  d iameter  th rough which t h e  
f i r s t  j o i n t  o f  t h e  r i g h t  thumb cannot  pass. The measurement i s  
typed i n t o  t h e  computer. An a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  
t h e  i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

l . o J : : : : : : : : : : : : : : : : : : : : : : : ~  
0 3 8 8 I2  15 18 21 24 

AGE IHONTHSI 

I3,O- 

a 
11.0- 

Y a 
w 
0 

E ,.o..: 

T H U Z E ?  C I P R E T E R  ( M Y )  
( ? a l e s  a n d  Females) 

I .  . , . . . . . . . . . . . . .  . . . . . . .  * 4". .I.. w.1. .. ....*.I.. -."".I ... I.. ..... 
.,..--I .... + . 

B.0-L:- ::: : , 
.I"" . .,'. . . 

b q e  (mos) N Mean s. d ,  
0-2  3 1  8.6 0,8 
3 - 5  4 4  9.2 0.8 
6 - 8  29  9.9 C.7 

9-11 2 6  10.6 0,8 
12-15 28  11.0 p.7 
16-13 2 8  1G.7 Q . 7  
2 - 2 3  3 1  11.4 1.0 

Min 5 t h  50th 95th Max 
7.1 7.1 8 * 5  9.7 10.3 
6.7 7*4 8-9 10.2 11.1 
8,7 8.7 9.5 10.7 11.1 
9.5 9.5 10.1 11.8 12.7 
9.7 8.8 10,6 11.7 11,9 
9.5 9.5 10.3 11.7 12.3 
945 9.6 10.8 1 2 e 6  15.0 



MIDDLE FINGER DIAMETER 

The midd le  f i n g e r  o f  t h e  r i g h t  hand i s  extended. With a f i n g e r  
measurement board, r e c o r d  t h e  g r e a t e s t  d iameter through which t h e  
f i r s t  j o i n t  of t h e  m idd le  f i n g e r  cannot pass. The measurement i s  
typed i n t o  t h e  computer. An a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  
t h e  i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

0 . 0 J : : : : : : : : : : : : : : : : : : : : : "  
0 ¶ 6 9 IZ 15 18 2 1 " A  

RGE IMOHTHSI 

B I D D L B  FINGER DIAHETEB (am) 
(sales and females) 

Age (aos) I Bean s.d, 
0-2 31 7.2 0.6 
3-5 43 7a6 0.6 
6-8 29 8.3 0.7 
9-11 23 8.9 0.7 
12-15 29 9 . 0  0,6 
16-19 28 8.8 0 4 6  
20-23 31 9.1 0.8 

f f i n  5th 50th 95th Max 
643 6.3 7.0 841 8 . 3  
5.9 6.3 7.4 8.3 8.7 
7.5 7.5 8.0 9.0 11.1 
7.5 7.6 8.6 10.0 1 1 * 1  
7.9 7a9 8.7 9 * 7 1 0 * 3  
7 , 9  70 9 8.5 9,s 10.7 
7.9 7.9 8.9 10.1 11.9 



CHEST CIRCUMFERENCE 

The i n f a n t  l i e s  on back. With an automated tape device,  measure t h e  
c i rcumference o f  t h e  ches t  a t  t h e  l e v e l  of t h e  n i p p l e s  d u r i n g  normal 
b rea th ing .  An a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  t h e  i n f a n t  i s  i n  
t h e  c o r r e c t  p o s i t i o n .  

~ . o C m " " " : : : : : : : : : : : : : : ~  
0 3 ' ' 8 ' ' $  12 15 18 21 R 

AGE (MONTHS) 

CHEST CIBCUBPEBEBCE (ca) 
(Males and Females) 

Age (aos) I Bean sad. Min 5th 50th 
0-2 31 37.1 2.5 31.5 32.4 37.0 
3-5 44 40.4 2*4 36.2 36.5 40.5 
6-8 30 43*4 1.8 39.4 40.0 43.5 

9-11 27 45.1 2.3 39.8 40.3 45*3 
12-15 30 46,3 2.3 41.8 41.9 46.1 
16-19 29 46*8 2 - 2  41.4 42*3 46.9 
20-23 31 47*7 2.2 43.1 43.6 47.4 

Max 
42.2 
46.4 
47.6 
48.5 
52.2 
51.9 
51.3 



CHEST BREADTH 

The i n f a n t  l i e s  on back w i t h  arms h e l d  away f rom chest .  Wi th  t h e  
padd le  b lades  o f  an automated anthropometer o r  s l i d i n g  c a l  i p e r ,  
measure t h e  b read th  of  t h e  c h e s t  a t  t h e  l e v e l  o f  t h e  n i p p l e s .  An 
a s s i s t a n t  i s  r e q u i r e d  t o  assure  t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  
p o s i t i o n .  

CHEST BREAIITB (cm) 
fflales and Females) 

Age (mos) H 
0-2 3 1  
3-5 ll4 
6-8 3 1  

9-11 27 
12-15 3 1  
16-19 29 
20-23 31 

nean 
12.2 
13.8 
14,7 
150 9 
15.8 
15.8 
16.3 

s,d. Hin 5th 
1.3 9.7 10,O 
0.8 12.1 12.2 
1 .1  12,2 12.5 
102 13*4  13.5 
0.9 14.0 14.2 
1.3 13.4 13.4 
1.2 14.3 14.4 



WAIST CIRCUMFERENCE 

The infant  l i e s  on back with legs fu l ly  extended. With an auto- 
mated tape device, measure the circumference jus t  below the 
level of the i l i a c  c res t  and above the level of the greater  
trochanter i n  a plane perpendicular to  the torso. An a s s i s t an t  
i s  required t o  assure that  the infant  i s  in the correct  position. 

m . 0 i : : : : : : : : : : : : : : : : : : ' : ' "  
0 S 6 B 12 15 t 8 ' 2 i r ' k  

RGE (MONTHS1 

WAIST CIRCUUFERENCE (cm) 
(Males and F e a a l e s )  

Aqe (rnos) 
0 - 2  
3-5 
6 -8 

9- 11  
12-15 
16 -19  
20-23 

Mean s.d. f i n  5th 
34.4 4.0 26.5 27.0 
37.9 3.3 31.2 31,9 
40.3 2.5 35.5 3 5 . 3  
40.4 2.7 36.2 36.3 
41.6 2.6 36.6 37.0 
43,1 3.1 38.6 38.7 
43.9 2.9 3 7 . 2  38.4 



WAIST BREADTH 

The i n f a n t  l i e s  on back w i t h  l e g s  f u l l y  extended. Wi th  t h e  padd le  
b lades o f  an automated anthropometer  o r  s l i d i n g  c a l i p e r  measure t h e  
b read th  o f  t h e  w a i s t  j u s t  below t h e  l e v e l  o f  t h e  i l i a c  c r e s t  and 
above t h e  l e v e l  o f  t h e  g r e a t e r  t r o c h a n t e r  a t  a  f i x e d  p ressu re  va lue .  
An a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  t h e  i n f a n t  i s  i n  t h e  
c o r r e c t  n o s i  t i  on. 

2.0 4 
0 3 6 9 I2 IS 18 21 24 

RGE (UONTHSI 

WAIST BREADTH (cm) 
(Males and Females) 

Age (mos) N flean sod, nin 5th 50th 
0-2 31 11.6 1.4 945 9.5 11.6 
3-5 45 1 2 6  1.3 10.0 10*6  12.4 
6-8 31 13.5 1.0 11,7 11.8 13.5 
9-11 27 14.1 1.1 11.5 11.7 14.0 
12-15 30 14*3 1 * 1  12.8 12.8 14.1 
16-19 28 14.6 1.2 13,l 13.1 14.4 
20-23 30 14.9 0.8 12.9 1342 14.6 



RUMP-SOLE LENGTH 

I n f a n t  l i e s  on l e f t  s i d e  w i t h  90" r i g h t  h i p  f l e x i o n  and r i g h t  l e g  
f u l l y  extended. Wi th  t h e  paddle blades o f  an automated anthro-  
pometer, measure t h e  d i s t a n c e  f rom t h e  p o s t e r i o r  su r face  o f  t h e  
r i g h t  b u t t o c k  t o  t h e  heel o f  t h e  r i g h t  f o o t .  An a s s i s t a n t  i s  
r e q u i r e d  t o  assure t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

10.D3 AGE INONTHSI 

RUflP-SOLE LENGTH (cm) 
(Males and Females) 

Age [mos) N Hean s. d .  Hin 5th 50th 95th Max 
0-2 31 23.1 1 * 9  19*6 19.7 23.3 26.0 26.7 
3-5 45 26.8 2.4 21.5 23.4 26.5 30.3 31.0 
6-8 31 29.9 2*3 25*2 25.7 29*4 33.5 34.9 

9-11 27 33.8 3.7 27.4 27.6 33.3 39.7 43.4 
12-15 32 35.4 2.1 32.2 32.3 35.0 39.5 Q1*2 
16.~19 29 37.5 2.9 31,1 31.5 37.4 41.5 43.0 
20-23 31 40.5 3.4 34.2 35.1 39.5 45.5 46,9 



RUMP KNEE LENGTH 

The i n f a n t  l i e s  on l e f t  s i d e  w i t h  90° r i g h t  h i p  f l e x i o n  and 90" 
r i g h t  knee f l e x i o n .  Wi th  t h e  padd le  b lades o f  an automated 
anthropometer, measure t h e  d i s tance  from t h e  p o s t e r i o r  su r face  
of t h e  r i g h t  b u t t o c k  t o  t h e  a n t e r i o r  su r face  of t h e  r i g h t  knee. 
An a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  t h e  i n f a n t  i s  i n  t h e  
c o r r e c t  p o s i t i o n .  

~ 0 4 : : : : : : : : : : ;  0 3 8  9 12 . . . . . . . . . . , .  IS 18 2 1 . * A  

AGE IUONTHSI 

BUMP-KNEE L E N G T H  (cm) 
(Males and Females) 

Age (mos) N Mean s.d. Min 5 t h  5 0 t h  95th #ax  
0-2 30 13.9 1.5 11.3 11 .4  13 .9  16.2 16.5 
3 -5  4 4  15.9 1.7 1 2 4  12 .7  15 .5  1 8 . 5  18.9 
6-8 30 17.2 1.5 14 .3  14 .3  1 7 . 2  19.5 20 .4  

9 - 1 1  2 7  19.2 1.7 15 .7  15 .8  19.4 21 .0  23.0 
12-15  3 1  19 .9  1 .6  15.8 16.8 19.6 22.6 24 .3  
16-19  29 21 .3  1.7 17 .7  18.3 21 .0  24.0 24.3  
20-23 3 1  2 2 . 6  2 .4  18.2 18 .7  21 .9  26.5 27 .5  



HIP CIRCUMFERENCE 

The i n f a n t  l i e s  on back w i t h  l e g s  f u l l y  extended. Wi th  an au to -  
mated tape  dev ice ,  measure t h e  maximum c i r cumfe rence  o f  t h e  h i p s  
i n  a  p l a n e  p e r p e n d i c u l a r  t o  t h e  t o r s o .  An a s s i s t a n t  i s  r e q u i r e d  
t o  assure  t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

HIP C I R C U B F E B E N C E  (cn) 
(dales and Females) 

Age (nos) N ?lean s,d. f l i n  5th 50th 95 th  flax 
0-2. 30 36.8 5.0 28.2 2 8 - 6  36.4 45.0 49.3 
3-5 44 40.5 4.4 32e3 33.2 40.2 47.6 49.7 
6-8 28 45.7 2 * 9  41.0 41.2 45.0 51.2 5 2 * 7  

9-11 26 4U-8 3.3 39.3 39.8 44.6 5 3 * 7  52.9 
12-15 26 46.4 3*3 40.2 40.6 46.7 49.7 55.4 
16-19 26 47.7 4.0 40.4 40.9 47.5 53.0 53.7 
20-23 30 47.6 3 . 9  40.9 4 1  46.5 53.0 58.2 



H I P  BREADTH 

I n f a n t  l i e s  on back w i t h  l e g s  f u l l y  extended. W i t h  t h e  padd le  
b lades o f  an automated anthropometer o r  s l i d i n g  c a l i p e r  measure 
t h e  maximum b read th  across  t h e  h i p s  a t  a f i x e d  p ressu re  va lue.  
An a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  t h e  i n f a n t  i s  i n  t h e  
c o r r e c t  p o s i t i o n .  

Age (160s) 
0-2 
3-5 
6-8  

9-11 
12-15 
16-19 
20-23 

H I P  B R E A D T H  (ca) 
(Hales and Females) 

lean s,d. Hin 5th 
3 1  13.2 2.1 10.4 10,5 
4 5  1 4 * 3  1.4 11.5 11.5 
3 1  15.9 1.0 13.9 14.0 
27 16.6 1.5 13.4 13.5 
2 8  16.9 0.9 15.3 15.3 
28 17.1 1.6 14.0 14.1 
29 17.1 1.4 15.0 15.0 



M I D - T H I G H  CIRCUMFERENCE 

The i n f a n t  l i e s  on back w i t h  r i g h t  l e g  extended. Wi th  an auto-  
mated tape device,  measure t h e  c i rcumference of  t h e  r i g h t  l e g  
midway between t h e  abdomen-thigh f l e x u r e  crease and t h e  knee. 
An a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  t h e  i n f a n t  i s  i n  t h e  
c o r r e c t  p o s i t i o n .  

O."qa RGE [MONTHS1 

HID THIGH CIRCUBPERENCE (a) 
(Hales and Females) 

Bge (nos) N Mean s.d. Min 
0-2 30 16.9 1 .9  1248 
3-5 4 20.7 2.8 16.3 
6-8 29 27.2 2.1 1 8 * 4  

9-11 27 23.2 2 * 0  19.2 
72-15 30 23.4 2.1 19.3 
16-19 29 24.4 2.0 21.0 
20-23 3 1  24.7 2.5 18. 1 



MID-THIGH DEPTH 

The i n f a n t  l i e s  on back w i t h  r i g h t  l e g  supported f r e e  o f  t a b l e  
sur face.  With t h e  paddle b lades o f  an automated s l  i d i n g  ca l  i p e r  , 
measure t h e  depth midway between t h e  abdomen-thigh f l e x u r e  crease 
and t h e  knee a t  a f i x e d  pressure value.  An a s s i s t a n t  i s  r e q u i r e d  
t o  assure t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

Age (mos) 
0-2 
3-5 
6-8 

9-11 
12- 1.5 
16-19 
20-23 

o ~ o ~ : : : : : : : : : : : : : : : : ; : : : : : . ,  O 3 8 8 12 15 18 21 H 

RGE OMONTIIS1 

MID THIGH DEPTH (cm) 
(Hales and Females) 

Mean 
5.2 
5.9 
6 .2  
6 . 9  
7.0 
7.0 
7.2 

Max 
7.0 
8.5 
9.3 
80 7 
80 8 
8.8 
8. 8' 



KNEE-SOLE LENGTH 

Infant l i e s  on back with the r ight  knee flexed 90". With the 
paddle blades of an automated anthropometer, measure the distance 
from the superior surface of the r ight  knee to  the heel of the 
r ight  foot. An a s s i s t an t  i s  required t o  assure tha t  the infant  
i s  i n  the correct  position. 

Age (nos) 
0-2 
3 - 5  
6 -8 

9-11 
12-15 
16-19 
20-23 

u . 0 4 : : " ' : : ' : : : : " : : : : : : : : : i  
0 j ' ' 6  ' 6 8  1 2 " 1 5  18 21 2Y 

RGE (MONTHS1 

KNEE-SOLE LEWGTH (cm) 
(sales and Peaales) 



C A L F  CIRCUMFERENCE 

The i n f a n t  l i e s  on back w i t h  r i g h t  l e g  extended. Wi th  an automated 
t a p e  dev ice ,  measure t h e  maximum ci rcumference a t  t h e  l e v e l  of  t h e  
g r e a t e s t  p o s t e r i o r  p r o t r u s i o n  o f  t h e  c a l f .  An a s s i s t a n t  i s  r e -  
q u i r e d  t o  assure  t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

U . O & : : : : : : : : : : : : : : : ; : : : . : ; .  0 3 6 8 I2 IS I8 ' 2 1  ' 2 1  
AGE (MONTHS1 

CALF CIRCUMFERENCE (cm) 
(Bales and Females) 

! (aos) N 
0 -2  3 1  
3-5 4 4  
6-8 3 1  

9-11 27 
12-15 32 
16-19 29 
20-23 3 1  

Flax 
19.0 
20 .2  
19.5 
21.2 
21.9 
21.1  
22.9 



ANKLE CIRCUMFERENCE 

The i n f a n t  l i e s  on back w i t h  r i g h t  l e g  extended. With an auto- 
mated tape device,  measure t h e  minimum circumference o f  the  
ank le  above t h e  m a l l e o l i .  An a s s i s t a n t  i s  requ i red  t o  assure 
t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

O . O ~ : : : ~ : : : : ; : : : : : : : : : : : : I  
0 3 I S I2 IS I8 21 ZY 

RGE (MONTHS) 

ANKLE CIRCUHFEAENCE (em) 
(4ales and Females) 

Age (nos) N Hean s . d ,  gin 5th 
0-2 31 10.2 1.5 6.2 7.3 
3-5 44 11.6 1.0 9.7 9.8 
6 - 8  3 1  12.3 0.9 10.8 10.9 

9-11 27 12.9 1.0 11.2 11.3 
12-15 32 1 3 * 2  1,O 11.5 11.6 
16-19 29 13.3 1.1 11.0 11.2 
28-23 3 1  13.6 0.9 11.8 11.8 



ANKLE BREADTH 

The i n f a n t  1  i e s  on back w i t h  r i g h t  l e g  extended and suppor ted f ree  
o f  t a b l e  sur face.  W i th  t h e  padd le  b lades o f  an automated s l i d i n g  
c a l i p e r ,  measure t h e  minimum b read th  above t h e  m a l l e o l i .  An 
a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  
p o s i t i o n .  

0 . 0 4 : : : : : : : : : : : : : : : : : : ; : : :  0 3 B 9 12 15 18 21 : ,  ZU 

RGE (MONTHS1 

A N K L E  B R E A D T R  (cm) 
( g a l e s  and Females) 

Age (mas) N Hean s. d. Hip 5th 50th 
0-2 31 3 .0  0.4 2 e 3  2.3 2 e 9  
3-5 4 4  3.4 0 . 3  2 e 7  2.8 3 . 4  
6-8 3 1  3 .6  0.3 3.0 3.1 3.6 

9 - 1 1  27 3.8 0.4 3e2 3.2 3.7 
12-15 32  3.9 0,4 3.3 3.4 3.8 
1 6 - 1 9  2 9  3.9 0.3 3.1 3.2 3.8 
20-23 3 1  4.0 0.3 3 . 4  3.4 4.0 



FOOT LENGTH 

The i n f a n t  l i e s  on back. Wi th  t h e  paddle b lades of an automated 
s l i d i n g  c a l i p e r ,  measure t h e  d i s t a n c e  f rom t h e  hee l  t o  t h e  l o n g e s t  
t o e  o f  t h e  r i g h t  f o o t  p a r a l l e l  t o  t h e  l o n g  a x i s  o f  t h e  f o o t .  An 
a s s i s t a n t  i s  r e q u i r e d  t o  assure t h a t  t h e  i n f a n t  i s  i n  t h e  c o r r e c t  
p o s i t i o n .  

o * o L : : : : : : : : : : : : : : : : : : : : : : : ,  0 a 8 Q 12 15 10 21 n 
RGE (MONTHS1 

FOOT L E N G T H  (cm) 
(Hales and Females) 

Age (mos) N Mean s, d. ?!in 5th 50th 95th flax 
0-2 3 1  8 . 2  0 .5  7.4 7.4 8 . 1  9,O 9 . 5  
3-5 4 4  9.1 0.6 8a2 8.2 9.0 10.2 13.3 
6 - 8  3 1  10.0 0 . 7  8-9 9.0 9.9 11.3 11 .4  

9 -11  27 10.9 0.6 9.7 9.8 10 .7  1 2 . 1  12.3 
12-15 32  11.7 0 .8  1 0 * 2  10.2 11 .6  13.1 14.0 
16-19 2 9  11.9 1 .0  9.8 9 .8  12.0 13 .3  13 .5  
20-23  3 1  12 .5  C.9 10.5 10 .8  1 2 . 5  1 4 - 0  14 .2  



FOOT BREADTH 

The i n f a n t  l i e s  on back. Wi th  t h e  padd le  b lades o f  an automated 
s l i d i n g  c a l i p e r ,  measure t h e  maximum b r e a d t h  across  t h e  b a l l  of  
t h e  r i g h t  f o o t .  An a s s i s t a n t  i s  r e q u i r e d  t o  assure  t h a t  t h e  
i n f a n t  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

0.0 
8 B I2 IS 18 21 2'4 

AGE (MONTHS) 

FOOT BREADTH (cn) 
(Hales and Females) 

Age (eaos) bl Hean s.d. 
6-2 31  3.6 0.4 
3-5 44 4.0 0.3 
6-8 31 4.2 0.3 

9-11 27 4.7 0.4 
12-15 32 4.9 0.3 
16-19 29 5.0 0.4 
20-23 31 5.2 0.4 

Bin 5th 50th 95th Hax 
2.9 3 .0  3.5 4.3 4.5 
3.2 3.4 3.9 406 4.8 
3.6 3.7 4.1 4.8 5.0 
4.1 4.1 4.7 5.3 5.4 
4.4 4.4 4.9 5.5 5.9 
4.0 4.1 4.9 507 5.9 
4.5, 4.2 5.2 5.8 5.9 





INFANT MEASUREHENTS 
( A q e s  3 t o  5 3 3 n t h s )  

H e a s u r e m e n t  
N 

U e i q h t  2 9  
C r o w n - S o l e  L e n g t h  45 
Crown-aump Length 45 
H e a d  C i r c u m f e r e n c e  44  
H e a d  B r e a d t h  44  
H e a d  L e n g t h  44 
S h o u l d e r  B r e a d t h  44 
S h o u l d e r - E l b o w  L e n q t h  44  
U p p e r  A r m  C i r c u m f e r e n c e  44 
E l b o w - H a n d  L e n q t h  44 
F o r e a r m  C i r c u m f e r e n c e  44  
Urist C i r c u m f e r e n c e  44 
Hand  L e n g t h  44  
H a n d  B r e a d t h  40  
M i n i m u m  H a n d  C l e a r e n c e  43 
Maximum Fist B r e a d t h  44  
Thumb D i a m e t e r  44  
f l i d d l e  F i n q e r  Diameter 43 
Chest C i r c u m f e r e n c e  4 4  
C h e s t  B r e a d t h  4 4  
Waist C i r c u m f e r e n c e  42 
Waist B r e a d t h  4 5  
F u n p - S o l e  L e n g t h  US 
Rump-Knee L e n q t h  44  
H i p  C i r c u m f e r e n c e  44  
H i p  B r e a d t h  4 5  
Mid T h i g h  C i r c u m  4U 
mid T h i q h  D e p t h  US 
K n e e - S o l e  L e n q t h  US 
C a l f  C i r c u m f e r e n c e  lr4 
Ankle C i r c u m f e r e n c e  44 
A n k l e  B r e a d t h  4 4  
F o o t  L e n q t h  44  
F o o t  B r e a d t h  4U 

D e s c r i p t i v e  S t a t i s t i c s  
H e a n  s.d. Min 5 t h  50th 

6.9 1.0 4.7 4.9 6.7 
63.1 3.6 54.1 56.2 63.3 
42.3 2.4 36.4 37.5 42.2 
41.7 1.4 38.9 39.6 41.8 
11.4 0.5 10.4 10.5 11.3 
14.6 0.6 13.6 13.7 14.5 
18.7 1.4 15.6 16.5 18.9 
12.3 1.0 9.8 10.7 12.2 
13.0 1.2 10.3 10.7 13.0 
16.6 1.3 13.7 14.1 16.7 
13.1 1.1 11.4 11.5 13.0 
10.2 0.9 8.3 8.5 10.2 

7.4 0.6 6.0 6.1 7.4 
4.1 0.3 3.3 3.5 4.0 

36.1 2.7 31.8 31.8 34 .1  
U.6  0.5 3.5 3.7 4.5 
9.2 0.8 6.7 7.4 8.9 
7.6 0.6 5.9 6.3 7.4 

40.4 2.4 36.2 36.5 40.5 
13.8 0.8 12.1 12.2 13.8 
37.9 3.3 31.2 31.9 37.9 
12.6 1. 3 10.0 10.6 12.4 
26.8 2.4 21.5 23.4 26.5 
15.9 1.7 12.4 12.7 15.5 
40.5 4.4 32.3 33.2 40.2 
14.3 1.4 11.5 11.5 14.4 
20.7 2.8 16.3 16.7 20.1 

5.9 0.9 4.3 4.3 5.8 
16.5 1.1 14.0 14.6 16.3 
15.6 1.5 12.4 13.5 15.3 
11.6 1.0 9.7 9.8 11.5 

3.4 0.3 2.7 2.8 3.4 
9.1 0.6 8.2 8.2 9.0 
4.0 0.3 3.2 3.4 3.9 
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INFANT HEASUREMENTS 
(Aqes 16 t o  19 n o n t h s )  

n e a s u r e e e n t  D e s c r i p t i v e  S t a t i s t i c s  
N Hean sod. R i n  5th 50th 9 5 t h  Hax 

U e i q h t  19 10.6 1.2 8.3 ** 10.6 ** 13.5 
c r o w n - S o l e  L e n q t h  27 79.2 3.4 72.3 72.6 79.0 84.6 85.9 
Crown-Rump L e n g t h  29 49.8 2.0 45.8 46.6 49.1 53.5 55.1 
Head C i r c u m f e r e n c e  27 46.8 1.8 3 1  43.4 46.1 49.8 50.0 
Head B r e a d t h  29 12.7 0.4 11.8 11.9 12.6 13.2 13.3 
Head L e n q t h  29 15.7 0.7 15.3 15.5 16.5 17.8 18.0 
S h o u l d e r  B r e a d t h  29 21.7 1 . 3  19.2 19.2 21.6 23.6 24.5 
S h o u l d e r - E l b o w  L e n g t h  29 15.4 C.8 13.6 13.8 15.2 16.6 17.3 
Upper A r m  C i r c u m f e r e n c e  29 14.7 1.3 12.7 12.7 14.3 16.6 17.8 
Elbow-Hand L e n g t h  29  20.7 1.5 18.5 18.5 20.7 23.1 24.6 
Forearm C i r c u m f e r e n c e  29 14.5 1.1 13.0 13.0 14.4 16.1 17.5 
Wrist C i r c u m f e r e n c e  29 10.7 1.0 9.4 9.4 10.5 12.2 13.6 
Hand L e n q t h  2 9  9.3 0 . 6  8.0 8.0 9.4 10.0 10.3 
Hand B r e a d t h  29 4.6 0.3 4.1 4.1 4.5 5.1 5.3 
Hlnimum Hand C l e a r e n c e  28 40.1 3.3 34.9 34.9 37.9 45.4 47.6 
naximun F i s t  B r e a d t h  27 5.5 0.5 4.4 4.5 5.3 6.1 6.5 
Thumb Diameter 28 10.7 0.7 9.5 9.5 10.3 1 . 7  12.3 
R i d d l e  P i n q e r  Diameter 28 8.8 0.6 7.9 7.9 8.5 9.5 10.7 
C h e s t  C i r c u m f e r e n c e  29 46.8 2.2 41.4 42.3 U6.9 50.1 51.9 
C h e s t  B r e a d t  b 29 15.8 1.3 13.4 13.4 15.9 17.7 18.3 
Waist C i r c u m f e r e n c e  28  43.1 3.1 38.6 38.7 42.3 48.3 53.6 
Waist B r e a d t h  28 14.6 1.2 13.1 13.1 14.4 16.3 18.8 
Rump-Sole L e n q t  h 29 37.5 2.9 31.1 31.5 37.4 41.5 43.0 
Rump-Knee L e n q t h  29 21.3 1.7 17.7 18.3 21.0 24.0 24.3 
H i p  C i r c u m f e r e n c e  26 47.7 4.0 40.4 40.9 47.5 53.0 53.7 
R i p  B r e a d t h  28 1 1.6 14.0 14.1 17.0 19.3 20.6 
Hid T h i q h  C i r c u m  29 24.4 2.0 21.0 21.0 24.2 27.9 29.0 
Mid T h i q h  D e p t h  29  7.0 0 . 9  5.1 5.4 6.9 8.5 8.8 
K n e e - S o l e  L e n q t h  29 21.6 1.3 18.8 19.C 21.7 23.3 23.4 
C a l f  C i r c u m f e r e n c e  29 18.4 1.2 16.1 16.3 18.1 20.4 21.1 
A n k l e  C i r c u a f  e r e n c e  29 13.3 1.1 11.0 11.2 13.1 15.0 15.9 
A n k l e  B r e a d t h  29 3.9 0.3 3.1 3.2 3.8 4.3 4.5 
F o o t  L e n q t h  29 11.9 1.0 9.8 9.8 12.0 13.3 13.5 
F o o t  B r e a d t h  29 5.0 C.4 Y.0 4.1 4.9 5.7 5.9 



I N F A N T  H E A S U R E M E N T S  
( A g e s  20 t o  23 U o n t h s )  

Measurement  
N 

Y e i q h t  24 
c r o w n - S o l e  L e n g t h  3 1 
Crown-Rump L e n g t h  3 1 
Head C i r c u m f e r e n c e  3 1 
Head B r e a d t h  3 1 
Head Lenqth 3 1 
S h o u l d e r  B r e a d t h  3 1 
S h o u l d e r - E l b o w  L e n g t h  3 1 
U p p e r  A r m  C i r c u m f e r e n c e  31 
Elkow-Hand L e n g t h  31 
Forearm C i r c u m f e r e n c e  31 
wrist C i r c u m f e r e n c e  3 1 
Hand L e n q t h  31 
Hand B r e a d t h  31 
Y l n i n u n  Hand C l e a r e n c e  3 1 
?laximum Fist B r e a d t h  3 1 
T h u m b  D i a m e t e r  31 
M i d d l e  F i n g e r  D i a m e t e r  3 1 
C h e s t  C i r c u e f  e r e n c e  3 1 
C h e s t  B r e a d t h  31 
3 a l s t  C i r c u m f e r e n c e  3 7 
Eaist Breadth 3 0 
Rump-Sole L e n q t  b 3 1 
Rump-Knee L e n g t h  3 1 
~ i p  c i r c u m f e r e n c e  3 0 
H i p  B r e a d t h  29 
Hid T h i q h  C i r c u a  3 1 
Mid Thiqh D e p t h  30 
K n e e - S o l e  L e n q t h  31 
C a l f  C i r c u m f e r e n c e  31 
A n k l e  C i r c u m f e r e n c e  3 1 
A n k l e  B r e a d t h  3 1 
F o o t  L e n g t h  3 1 
Foot B r e a d t h  3 1 

D e s c r i p t i v e  S t a t i s t i c s  
nean s . d .  i n  5th 50th 
11.5 1.5 7.5 7.8 11.6 
82.6 4.0 73.6 74.4 82.5 
51.5 2.4 46.0 06.9 51.5 
47.8 1.9 44.6 44.6 47.7 
12.9 0.5 12.1 12.1 12.9 
17.1 0.8 15.7 15.7 17.2 
22.4 1.3 20.1 20.3 22.1 
16.2 1.0 13.9 14.2 16.1 
15.0 1.0 12.2 12.9 15.0 
21.5 1.1 19.4 19.5 21.4 
14.8 0.8 12.9 13.2 14.9 
10.9 0.8 9.3 9.4 10.9 
9.5 0.6 8.6 8.6 9.4 
4.7 0.3 4.1 4.2 4.6 
41.2 2.5 38.1 38.1 39.5 
5.5 0.5 4.5 4.6 5.4 
11.4 1.0 9.5 9.6 10.8 
9.1 0.8 7.9 7.9 8.9 

47.7 2.2 43.1 43.6 47.4 
16.3 1.2 14.3 14.4 16.1 
43.9 2.9 37.2 38.4 43.8 
14.9 0.8 12.9 13.2 14.6 
40.5 3.4 34.2 35.1 39. 5 
22.6 2.4 18.2 18.7 21.9 
47.6 3.9 40.9 41.5 46.5 
17.1 1.4 15.0 15.0 16.7 
24.7 2.5 18.1 19.0 24.6 
7.2 1.0 4.9 4.9 7.1 

23.0 1.6 18.8 19.8 22.9 
19.0 1.3 15.8 16.0 18.9 
13.6 0.9 11.8 11.8 13.5 
4.0 0.3 3.4 3.4 4.0 
12.5 (2.9 10.5 10.8 12.5 
5.2 0.4 U. 1 4.2 5.2 

95th 
13.2 
88.3 
SU. 9 
50.8 
13.6 
18.4 
23.9 
17.4 
16.3 
23.3 
15.9 
12.1 
10.5 
5.2 

44.2 
6.1 
12.6 
10.1 
SO. 9 
18.5 
48.4 
16.0 
45.5 
26.5 
53.0 
19.1 
27.6 
8.6 

25.3 
20.7 
14.8 
4.4 
14.0 
5.8 







F. G lossa ry  o f  Anatomical  and A n t h r o p o n e t r i c  Terms. 

Techn ica l  terms wh ich  a r e  used i n  t h e  d e s c r i p t i o n  o f  t h e  p a r t i c u -  

l a r  measurements conducted i n  t h i s  s tudy  a r e  d e f i n e d  below. Where 
p o s s i b l e ,  an a t t e m p t  has a l s o  been made i n  t h e  d e s c r i p t i o n  o f  each 

measurement t o  use t h e  most c l e a r l y  unders tood term, and i n  some 

cases, p r o v i d e  b o t h  a  t e c h n i c a l  and non - techn ica l  t e r m  so t h a t  b o t h  

t h e  p r o f e s s i o n a l  a n t h r o p o m e t r i s t  and t h e  u n t r a i n e d  reade r  can c l e a r l y  

unders tand and reproduce t h e  measurements . 

1.  Body Landmarks 

ACROMION - The most l a t e r a l  bony p o i n t  on t h e  acromion process o f  t h e  
scapu la  ( s h o u l d e r  b l a d e ) .  I t  i s  near  t h e  shou lde r  j o i n t  c e n t e r  
o f  r o t a t i o n .  

AXILLA - The a r m p i t .  --- 

CALF - The g r e a t e s t  muscular  development of t h e  l o w e r  l e g  formed by  
--A - - 

gastrocnemius and s o l  eus muscles.  

CLAVICLE - The " c o l l a r  bone" which l i e s  between t h e  sternum and ---..- 
acromion process o f  t h e  scapula.  

CRINION - The p o i n t  on t h e  fo rehead where t h e  h a i r l i n e  i n t e r s e c t s  t h e  
mid1 i n e .  

DIGIT - A  f i n g e r  o r  t o e .  -- 

EXTERNAL CANTHUS - The most l a t e r a l  o u t e r  a n g l e  o f  t h e  s l i t  between 
t h e  eye1 i d s .  

GLABELLA - The most p rominent  p o i n t  p a l p a b l e  on t h e  fo rehead between 
t h e  eyebrows ( s u p r a - o r b i t a l  r i d g e s )  and above t h e  j u n c t i o n  o f  t h e  
nose ( n a s o f r o n t a l  s u t u r e )  w i t h  t h e  fo rehead.  

GLUTEAL FURROW - The crease a t  t h e  j u n c t i o n  o f  t h e  back o f  t h e  l e g s  
w i t h  b u t t o c k s .  

GREATER TROCHANTER - The l a r g e  bony prominence l o c a t e d  on t h e  l a t e r a l  
( o u t s i d e )  aspec t  o f  t h e  s h a f t  o f  t h e  upper l e g  bone ( f e m u r ) .  I t  
i s  near  t h e  j o i n t  c e n t e r  o f  r o t a t i o n  f o r  t h e  h i p .  

IL IAC CREST - The p a l p a b l e  r i d g e  a l o n g  t h e  upper and o u t e r  s u r f a c e  o f  
t h e  p e l v i s .  

ILIOCRISTALE - The h i g h e s t  p o i n t  on t h e  l a t e r a l  b r i m  o f  t h e  i l i a c  
c r e s t  o f  t h e  p e l v i s .  



ILIOSPINALE - The most fo reward  p o i n t  on t h e  a n t e r i o r - s u p e r i o r  i l i a c  -- 
s p i n e  o f  t h e  p e l v i s .  

MALLEOLI - The rounded bony prominence on e i t h e r  s i d e  o f  t h e  a n k l e  
j o i n t .  The l a t e r a l  m a l l e o l u s  i s  on t h e  o u t s i d e  o f  t h e  a n k l e  
( f i b u l a )  and t h e  media l  m a l l e o l u s  i s  t h e  p r o j e c t i o n  on t h e  
i n s i d e  o f  t h e  a n k l e  ( t i b i a ) .  

MENTON - The bony p o i n t  o f  t h e  c h i n .  

OPISTHOCRANION - The most p o s t e r i o r  bony p o i n , t  f r o m  Glahe l  l a  on t h e  
back o f  t h e  head. 

PATELLA - The kneecap. 

PHALANGES - The l o n g  bones i n  t h e  f i n g e r s .  

RADIALE - A  bony p o i n t  a t  t h e  uppermost p o i n t  on t h e  p rox ima l  b o r d e r  
o f  t h e  r a d i u s .  I t i s  found i n  t h e  d imp le  on t h e  l a t e r a l  s u r f a c e  
o f  t h e  e l  bow w i t h  t h e  arm hang ing l o o s e  and palm forward.  It i s  
an app rox ima t ion  of t h e  elbow j o i n t  c e n t e r  o f  r o t a t i o n .  

RADIUS - The bone on t h e  thumb s i d e  o f  t h e  forearm. I t i s  t h e  s h o r t e r  ---- 
o f  t h e  two bones o f  t h e  forearm. 

RUMP - The b u t t o c k s  i n  i n f a n t s .  
- 

SELLION - The g r e a t e s t  nasa l  r o o t  dep ress ion  a t  t h e  j u n c t i o n  o f  t h e  
nose w i t h  t h e  fo rehead.  

SOLE - The bo t tom of t h e  f o o t .  

SPHYRION - The most d i s t a l  t i p  o f  t h e  t i b i a  below t h e  media l  m a l l e o l u s  
a t  t h e  a n k l e .  I t i s  an app rox ima t ion  o f  t h e  a n k l e  j o i n t  c e n t e r  
o f  r o t a t i o n .  

STYLION - A  bony p o i n t  a t  t h e  d i s t a l  t i p  o f  t h e  s t y l o i d  process o f  
--7- 

t h e  r a d i u s  a t  t h e  w r i s t .  I t  can be p a l p a t e d  nea r  t h e  bony p r o -  
minence on t h e  thumb s i d e  o f  t h e  w r i s t  as t h e  l o w e r  edge o f  t h e  
prominence c l o s e s t  t o  t h e  hand. I t  i s  an app rox ima t ion  o f  t h e  
w r i s t  j o i n t  c e n t e r  o f  r o t a t i o n .  

STYLOID PROCESS - The bony t i p  o f  e i t h e r  t h e  r a d i u s  o r  u l n a  a t  t h e  
w r i s t .  

SUPRASTERNALE - The l owes t ,  deepest p o i n t  i n  t h e  h o l l o w  o f  t h e  n o t c h  -.----. 

o f  t h e  manubri urn (b reas tbone) .  

TIBIALE - The p o i n t  a t  t h e  upper i n s i d e  edge on t h e  head o f  t h e  t i b i a 1  - 

bone o f  t h e  lower* l e y .  I t  i s  an app rox ima t ion  o f  t h e  knee j o i n t  
c e n t e r  o f  r o t a t i o n .  



TRAGION - The a n t e r i o r  p o r t i o n  o f  t h e  c a r t i l a g i n o u s  n o t c h  j u s t  super-  
i o r  t o  t h e  t ragus  ( c a r t i l a g i n o u s  p r o j e c t i o n  i n  f r o n t  o f  e a r  h o l e )  
o f  t h e  ea r .  The c e n t e r  o f  g r a v i t y  o f  t h e  head i s  l o c a t e d  near  an 
a x i s  pass ing  th rough t h e  r i g h t  and l e f t  t r a g i o n  landmarks. 

VERTEX - The h i g h e s t  p o i n t  a t  t h e  t o p  o f  t h e  head i n  t h e  m i d - s a g i t t a l  
p l  ane. 

ZYGOMATIC ARCH - The bony a r c h  on e i t h e r  s i d e  o f  t h e  f a c e  (cheekbone). 

2. Body O r i e n t a t i o n s  and Mot ions .  

ABDUCT - To move away f r o m  t h e  body i n  a  l a t e r a l  d i r e c t i o n .  -- 

ANTERIOR - The f r o n t  s u r f a c e .  
.- 

ANTERIOR-POSTERIOR - From f r o n t  t o  back. -- 
CENTER OF GRAVITY ( C . G . )  - That  p o i n t  i n  a  body around which i t s  -- 

w e i g h t  i s  even ly  d i s t r i b u t e d  o r  balanced.  I n  t h i s  s tudy ,  c e n t e r  
o f  g r a v i t y  i s  r e p o r t e d  as a  l i n e a l  d i s t a n c e  f r o m  a  s p e c i f i e d  
r e f e r e n c e  p lane .  I t thus  denotes t h e  p o s i t i o n  o f  a  p lane  
th rough t h e  body where t h e  body c o u l d  t h e o r e t i c a l l y  be balanced 
on a  k n i f e  edge. 

DISTAL - F a r t h e s t  f rom t h e  c e n t e r  ( o p p o s i t e  t o  p rox ima l  ) . 

EXTENSION - The s t r a i g h t e n i n g  o f  one body segment r e l a t i v e  t o  ano the r .  

FLEXION - The bend ing o f  one body segment r e l a t i v e  t o  ano the r .  

FRANKFORT PLANE - The s tanda rd  p l a n e  o f  o r i e n t a t i o n  o f  t h e  head, 
de termined by l o c a t i n g  t h e  l owes t  p o i n t  of t h e  base o f  t h e  bony 
margin o f  t h e  l e f t  eye ( o r b i t a l e )  and t h e  r i g h t  and l e f t  e a r  
h o l e s  ( p o r i o n )  i n  t h e  same h o r i z o n t a l  p lane .  T h i s  can be 
c l o s e l y  approximated when t h e  s u b j e c t  l o o k s  d i r e c t l y  fo rward .  

INFERIOR - The l o w e r  su r face ,  toward  t h e  f e e t .  -- 

MEDIOLATERAL - R e l a t i n g  t o  t h e  m idd le  and t o  a  s i d e .  

MID-SAGITTAL PLANE - The f r o n t  t o  back ( a n t e r o p o s t e r i o r )  p lane  t h a t  
pass app rox ima te l y  between t h e  l e g s  and th rough t h e  m i d d l e  o f  
t h e  body. 

POSTERIOR - The back su r face ,  toward  t h e  back o r  d o r s a l  s u r f a c e  o f  
t h e  body. 

SUPERIOR - The upper su r face ,  toward  t h e  head. 





CHAPTER I V  

SUMMARY AND DISCUSS ION 

T h i s  r e p o r t  marks t h e  comp le t i on  o f  o v e r  f i v e  y e a r s  o f  c o l l e c t -  

i n g  an th ropomet r i c  da ta  on t h e  c u r r e n t  p o p u l a t i o n  o f  i n f a n t s ,  c h i 1  dren,  

and y o u t h  i n  t h e  U n i t e d  S ta tes .  I n  t h i s  s tudy ,  da ta  f o r  87 body 

measurements f o r  4127 c h i  1  dren f r o m  age 2  weeks t o  19 yea rs  have been 

c o l l e c t e d ,  compi led,  e d i t e d ,  s t a t i s t i c a l l y  ana lyzed and p resen ted  i n  

a  fo rma t  wh ich  can be u t i l i z e d  by a l l  user  groups.  The p r e v i o u s  Con- 

sumer Product  Safety Commission sponsored measurement s tudy  i n c l u d e d  

4027 i n f a n t s  and c h i l d r e n  t o  age 12 f o r  41 body measurements. The 

combined s t u d i e s  r e s u l t  i n  a  t o t a l  o f  9 3  f u n c t i o n a l  and t r a d i t i o n a l  

body measurements taken on 81 54 s u b j e c t s  t h roughou t  t h e  U n i t e d  S t a t e s .  

Together ,  t hese  d a t a  r e p r e s e n t  t h e  most comprehensive source o f  an th ro -  

pomet r i c  i n f o r m a t i o n  f o r  a p p l i c a t i o n  t o  c h i l d  p r o d u c t  s a f e t y  c u r r e n t l y  

a v a i l a b l e .  

The c r i t i c a l  need f o r  c h i l d  body s i z e  i n f o r m a t i o n  was d e t a i l e d  

i n  a  p r e v i o u s  survey  compi led  i n  1972 o f  some 800 wor ld -w ide  re fe rences  

( 1 8 ) .  I n  t h i s  r e p o r t  an a t t e m p t  has been made t o  p r e s e n t  i n f o r m a t i o n  

t h a t  w i l l  c o r r e c t  t h e  d e f i c i e n c i e s  observed i n  t h i s  survey  o f  p r i o r  

s t u d i e s  and t o  p r e s e n t  t h e  r e s u l t s  i n  ways most u s e f u l  t o  t h e  p o t e n t i a l  

use r .  However, an thropomet ry  p resen ts  many complex r e l a t i o n s h i p s  t h a t  

may n o t  be e v i d e n t  t o  t h e  casua l  user .  I n  t h i s  r e g a r d  an a t t e m p t  has 

been made t o  p r o v i d e  d e t a i l s  o f  t h e  problems encountered i n  da ta  

c o l l e c t i o n  and a n a l y s i s  i n  Chapter  11. T h i s  c h a p t e r  w i l l  b r i e f l y  d i s -  

cuss t h e  r e s u l t s  r e 1  a t i  ve t o  f u r t h e r  r e l a t i o n s h i p s  and obse rva t i ons  

wh ich  a r e  i n tended  t o  a s s i s t  t h e  use r  i n  unde rs tand ing  t h e  l i m i t s  

and meaning o f  t h e  data  presented.  

A. Represen ta t i  veness o f  Sample 

A ma jo r  goal  o f  t h i s  s tudy  was t o  o b t a i n  an th ropomet r i c  measure- 

ments on a  sample c f  s u b j e c t s  which would be r e p r e s e n t a t i v e  o f  t h e  

U.S.  p o p u l a t i o n .  R a c i a l  , geograph ic ,  and socio-economic f a c t o r s  



were reco rded  and eve ry  a t t e m p t  made t o  ach ieve  a  reasonab le  and 

r e p r e s e n t a t i v e  ba lance o f  t h e  f a c t o r s  t h a t  m i g h t  b i a s  t h e  measure- 

ment s t a t i s t i c s .  A N a t i o n a l  Sampl ing Scheme was u t i l i z e d  f o r  

s e l e c t i n g  schoo ls  and school  d i s t r i c t s  i n  an a t t e m p t  t o  p r o v i d e  a  

random samp l i ng  o f  c h i l d r e n  f r o m  r u r a l  and suburban a reas .  

R a c i a l  d i f f e r e n c e s  i n  man have been observed i n  body s i z e  and 

p r o p o r t i o n s  as w e l l  as among e t h n i c  groups o f  d i f f e r e n t  n a t i o n a l  

a n c e s t r y  w i t h i n  a  s i n g l e  race .  W i th  r e g a r d  t o  race,  t h e  f i n a l  

sample was i n  e x c e l l e n t  agreement w i t h  e s t i m a t e s  f r o m  t h e  U.S. 

Department o f  Hea l th ,  Educa t i on  and We1 f a r e ,  N a t i o n a l  Cen te r  f o r  

H e a l t h  S t a t i s t i c s ,  i n  t h a t  11% was i d e n t i f i e d  as b l a c k  (Negroid) ,  1 .O% 

O r i e n t a l  (Mongo lo id )  i n c l u d i n g  0.1% American I n d i a n ,  86.5% as w h i t e  

(Caucaso id) ,  and 1 .5% as "O the r " ,  a  c a t e g o r y  wh ich  i n c l u d e d  those 

i n d i v i d u a l s  wh ich  were o f  unknown r a c i a l  a f f i l i a t i o n ,  u s u a l l y  a  

m i x t u r e .  I t  shou ld  be p o i n t e d  o u t ,  however, t h a t  s i n c e  t h e r e  i s  a  l a c k  

o f  p r e c i s e  genea log i ca l  and b i o l o g i c a l  i n f o r m a t i o n  on each s u b j e c t  

r a c i a l  d e s i g n a t i o n s  can o n l y  be approximate.  W i t h i n  t h e  l i m i t a t i o n s  

p resen ted  by  t h e  HEW r a c i a l  p r o p o r t i o n s ,  i t  i s  b e l i e v e d  t h a t  t h i s  

s t u d y  i s  r a c i a l l y  r e p r e s e n t a t i v e  o f  t h e  U.  S. p o p u l a t i o n .  

Graph ica l  l y  , t h e  sample was d i s t r i b u t e d  t h r o u g h o u t  t h e  con- 

te rminous U n i t e d  S t a t e s ,  u t i l i z i n g  t h e  N a t i o n a l  Sampling Scheme, 

wh ich  t o o k  i n t o  c o n s i d e r a t i o n  census and demographic da ta .  S ince 

some r e g i o n s  chosen by  t h i s  des ign  c o u l d  n o t  be used, an a t t e m p t  was 

made t o  s u b s t i t u t e  comparable a1 t e r n a t e  l o c a t i o n s .  The sample i n -  

c l u d e d  b o t h  r u r a l  and urban p o p u l a t i o n s  as we1 1  as v a r i e d  s o c i o -  

economic f a c t o r s .  An a t t e m p t  was made t o  c ross-check  p e r t i n e n t  

c r i t e r i a  by p e r i o d i c  e v a l u a t i o n  o f  t h e  q u e s t i o n n a i r e s ,  and obser -  

v a t i o n s  by t h e  measurers. However, t h e  schoo l  l o c a t i o n s  w i t h i n  a  

p a r t i c u l a r  c i t y ,  town, o r  a rea were chosen t o  p r o v i d e  a  sample w i t h  

v a r i e d  socio-economi c  backgrounds, and where p a r t i c u l a r  schoo ls  

s e l e c t e d  by  t h e  n a t i o n a l  des ign  c o u l d  n o t  be used, an e f f o r t  was 

made t o  s u b s t i t u t e  a  schoo l  w i t h i n  t h e  area c o n s i s t i n g  o f  a  s i m i l a r  

socio-economic background.  T h i s  i n v o l v e d  a s s i s t a n c e  f r o m  t h e  l o c a l  

schoo l  a d m i n i s t r a t i o n s ,  wh ich  o f t e n  had v e r y  d e t a i l e d  breakdowns of 



t h e  makeup o f  each s c h o o l s '  p o p u l a t i o n .  

No m a t t e r  how "good" o r  s o p h i s t i c a t e d  a  samp l i ng  d e s i g n  may be  

i n  t h e o r y ,  b i a s  may o c c u r  i n  p r a c t i c e ,  p a r t i c u l a r l y  where s u b j e c t s  

must v o l u n t e e r .  I t  was found ,  f o r  example, t h a t  i n  j u n i o r  h i g h  and 

h i g h  schoo l ,  teenagers  were more s e l f  consc ious  o f  p h y s i c a l  charac-  

t e r i s t i c s ,  and t h a t  t h e  a t h l e t i c  o r  more p h y s i c a l l y  mature  i n d i v i -  

d u a l s  may t e n d  t o  p a r t i c i p a t e  more r e a d i l y  t h a n  l e s s e r  endowed 

i n d i v i d u a l s .  Wh i l e  e v e r y  a t t e m p t  was made t o  d i s c o u r a g e  t h i s  t y p e  

o f  b i a s  (e .g . ,  h a v i n g  schoo l s  o f f e r  academic c r e d i t  i n c e n t i v e  t o  

s t u d e n t s  who p a r t i c i p a t e )  i t  i s  d i f f i c u l t  t o  remove o r  measure a l l  

p o s s i b l e  b i a s e s  due t o  t h e s e  f a c t o r s .  

B. R e s u l t s  w i t h  Respect  t o  Age 

S i n c e  i t  i s  common t o  t h i n k  o f  c h i l d r e n ' s  p h y s i c a l  d imens ions  

as r e l a t e d  t o  age, i t  i s  l o g i c a l  t o  p r e s e n t  t h e  d a t a  as a  f u n c t i o n  

o f  age. I n  b o t h  t h e  p r e v i o u s  s t u d y  and t h i s  one, s u b j e c t  age was 

c o n s i d e r e d  t h e  p r i m a r y  independent  v a r i a b l e  f o r  most o f  t h e  d a t a  

p r e s e n t a t i o n .  Measurement s t a t i s t i c s  c a l c u l a t e d  f o r  s u b j e c t s  i n  

s e l e c t e d  age i n t e r v a l s  and g r a p h i c a l  d i s p l a y s  were used w i t h  age as 

t h e  h o r i z o n t a l  a x i s  ( a b c i s s a ) .  Seve ra l  p o i n t s  can be  n o t e d  abou t  

t h e  d a t a  p resen ted  i n  t h i s  way. 

From t h e  s c a t t e r  p l o t s  and t a b u l a r  d a t a  i t  i s  seen t h a t  t h e  

sp read  o r  v a r i a n c e  o f  t h e  measurements i n c r e a s e  w i t h  age. T h i s  i s  

as expec ted  s i n c e  t h e  c u m u l a t i  ve e f f e c t s  o f  v a r y i n g  g row th  r a t e s  

become g r e a t e r .  I t  i s  a l s o  observed  i n  many measurements, however,  

t h a t  t h e  spread  o r  v a r i a n c e  i n c r e a s e s  more a f t e r  age 14 f o r  t a b l e s  

and p l o t s  where d a t a  f o r  males and females a r e  p r e s e n t e d  t o g e t h e r .  

Again,  t h i s  i s  expec ted  and i s  due t o  t h e  d i ve rgence  i n  t h e  measure- 

ments o f  t h e  sexes.  T h i s  can b e  observed  on many o f  t h e  s c a t t e r  

p l o t s  where u n t i l  age 14 t h e  females ( x ' s )  and males ( + I s )  a r e  

j o i n t l y  randomly d i s t r i b u t e d ,  and a f t e r  age 14, t h e  males t e n d  t o  

s e p a r a t e  above t h e  fema les .  T h i s  i s  seen f o r  b o t h  h e i g h t  and w e i g h t  

t y p e  measurements s i n c e  i n  t h e  t e e n  y e a r s  males t e n d  t o  b e  b o t h  



t a l l e r  and h e a v i e r  t han  females .  T h i s  i s  a l s o  q u i t e  appa ren t  i n  many 

o f  t h e  head, f a c e  and hand measurements where one m i g h t  n o t  expec t  

such d i f f e r e n c e s .  F o r  s t e p  h e i g h t ,  t h e  l a r g e  v a r i a n c e s  r e l a t i v e  t o  

t h e  measurement range r e f l e c t  t h e  f a c t  t h a t  s u b j e c t  m o t i v a t i o n  and 

i n t e r p r e t a t i o n  o f  i n s t r u c t i o n s  may a1 so i n f l u e n c e  t h e  r e s u l t s .  

On t h e  s c a t t e r  p l o t s  o f  some measurements (e.g. ,  w r i s t  b read th ,  

f i n g e r  d i a m e t e r ) ,  i t  w i l l  be n o t e d  t h a t  t h e  p o i n t s  t e n d  t o  c l u s t e r  

o r  s t r a t i f y  r a t h e r  t han  be  randomly d i s t r i b u t e d .  There a r e  two 

reasons f o r  t h i s .  F i r s t ,  if t h e  t o t a l  range o f  t h e  p l o t  va lues  i s  

sma l l  as i s  t h e  case f o r  w r i s t  b read th ,  t h e  c l u s t e r i n g  i s  due t o  t h e  

f a c t  t h a t  a l l  measurement va lues  have been rounded o f f  t o  t h e  n e a r e s t  

mi 11 i m e t e r .  F o r  hand c l e a r a n c e  and f i n g e r  d iame te rs  t h e  c l u s t e r i n g  

i s  due t o  t h e  f a c t  t h a t  o n l y  d i s c r e t e  measurement va lues  co r respond ing  

t o  t h e  h o l e  s i z e s  i n  t h e  measurement boards were reco rded .  

W i th  r e g a r d  t o  w e i g h t  and o t h e r  measurements r e l a t e d  t o  w e i g h t  

such as w a i s t  c i r cumfe rence ,  i t  i s  a l s o  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  

b o t t o m  edge o f  t h e  s c a t t e r  p l o t  i s  u s u a l l y  q u i t e  smooth w h i l e  t h e  

t o p  edge shows a  w ide s c a t t e r i n g  o f  da ta  p o i n t s .  T h i s  s c a t t e r i n g  

becomes most appa ren t  above an age of abou t  8 and i n d i c a t e s  t h e  t e n -  

dency f o r  t h e  p o p u l a t i o n  t o  be skewed toward  h e a v i e r  i n d i v i d u a l s .  

Another  way o f  s t a t i n g  t h i s  i s  t h a t  t h e r e  i s  an apparen t  minimum l i m i t  

i n  body w e i g h t ,  b u t  t h e  maximum l i m i t  i s  i n d e f i n i t e .  T h i s  skewness i s  

n o t  observed f o r  s t a t u r e  o r  h e i g h t  measures where t h e  measurements 

a r e  p r i m a r i l y  i n f l u e n c e d  by s k e l e t a l  s i z e .  

Concern ing  c e n t e r  o f  g r a v i t y  measurements, i t  was a g a i n  ob- 

se rved  t h a t  as a  p e r c e n t  o f  s t a t u r e ,  t h e  c e n t e r  o f  g r a v i t y  i s  n e a r l y  

c o n s t a n t  a t  56-58 p e r c e n t  a l t h o u g h  a  s l i g h t  decrease f r o m  age 2 t o  

18 i s  seen. Seated c e n t e r  o f  g r a v i t y  as a p e r c e n t  o f  s i t t i n g  h e i g h t  

decreases f r o m  about  35 p e r c e n t  a t  2 y e a r s  t o  27  p e r c e n t  a t  18 y e a r s  

w h i l e  as a  p e r c e n t  o f  bu t tock -knee  l e n g t h  i t  i s  aga in  n e a r l y  con- 

s t a n t  a t  about  42 p e r c e n t .  

I n  t h e  b i v a r i a t e  p l o t s  shown i n  S e c t i o n  D o f  Chapter  111 s e v e r a l  



i n t e r e s t i n g  p o i n t s  can be observed.  I n  t h e  w e i g h t  versus s t a t u r e  

s c a t t e r  p l o t  f o r  2-18 yea rs ,  t h e  n o n - l i n e a r i t y  o f  t h e  r e l a t i o n s h i p  

i s  obv ious .  F o r  persons o f  l a r g e r  s t a t u r e  t h e  r e l a t i o n s h i p  has a  

s t e e p e r  s l o p e  than  f o r  persons o f  sma l l  s t a t u r e .  Wh i l e  t hese  a r e  

c r o s s - s e c t i o n a l  d a t a  and n o t  l o n g i t u d i n a l  g rowth  data ,  t h e  imp1 i- 

c a t i o n  would seem t o  be t h a t  as a  person g e t s  c l o s e r  t o  h i s  mature 

s t a t u r e  h i s  w e i g h t  con t i nues  t o  i n c r e a s e  due t o  growth  i n  o t h e r  

d i r e c t i o n s  o r  a  f i l l i n g  o u t  o f  body mass. A t  low s t a t u r e s  c o r r e s -  

pond ing  t o  young c h i l d r e n  and f o r  i n f a n t s ,  t h e  r e l a t i o n s h i p  i s  n e a r l y  

l i n e a r , i n d i c a t i n g  t h a t  w e i g h t  g a i n  i s  a  c o n s t a n t  f u n c t i o n  o f  s t a t u r e  

g a i n  . 

I n  o t h e r  b i v a r i a t e  r e l a t i o n s h i p s ,  i t  w i l l  be n o t e d  tha t .  t hose  

l e n g t h  measurements p l o t t e d  w i t h  s t a t u r e  a r e  q u i t e  l i n e a r  and t h e  

v a r i a n c e  i s  n e a r l y  c o n s t a n t  t h roughou t  t h e  cu rve .  Those p l o t t e d  w i t h  

w e i g h t ,  however, show a  more curved r e l a t i o n s h i p  and an i n c r e a s i n g  

v a r i a n c e  w i t h  l a r g e r  we igh ts .  I t  i s  a l s o  i n t e r e s t i n g  t o  n o t e  t h e  

s e p a r a t i o n  o f  t h e  d a t a  p o i n t s  i n t o  two groups f o r  some measurements 

l i k e  maximum h i p  b read th  o r  maximum t h i g h  b r e a d t h  versus  we igh t .  From 

t h e  r e g r e s s i o n  c o e f f i c i e n t s  f o r  males and females i t  i s  seen t h a t  t hese  

groups cor respond t o  chang ing r e l a t i o n s h i p s  o f  t h e  measurements between 

sexes. Females tend  t o  have b roader  h i p s ,  f o r  example, p e r  g i v e n  

w e i g h t  a f t e r  50 kg than  males. T h i s  d i ve rgence  o f  t h e  sexes p r o b a b l y  

accounts f o r  t h e  i n c r e a s i n g  v a r i a n c e  on t h e  w e i g h t  curves  even when 

t h e  s e p a r a t i o n  i s  n o t  apparent  (e.g. ,  shou lde r  b r e a d t h  o r  t h i g h  

c l e a r a n c e  w i t h  w e i g h t ) .  

D.  Use o f  Summary S t a t i s t i c s  

I n  t h i s  s tudy ,  as i s  t r a d i t i o n a l l y  done i n  an th ropomet r i c  s u r -  

veys, t h e  summary s t a t i s t i c s  i n c l u d i n g  mean, s tanda rd  d e v i a t i o n ,  5 th ,  

50 th ,  and 9 5 t h  p e r c e n t i l e s  and minimum and maximum va lues  have been 

g i ven  f o r  each measurement and f o r  v a r i o u s  s u b j e c t  g roup ings  by age 

and sex.  I n  a d d i t i o n ,  eve ry  da ta  p o i n t  has been p l o t t e d  i n  a  

measurement versus age s c a t t e r  p l o t  a l o n g  w i t h  each t a b l e  i n  o r d e r  

t o  i n d i c a t e  v i s u a l l y  t h e  r e l a t i o n s h i p  w i t h  age and t h e  v a r i a b i l i t y  

o f  t h e  bandwid th  . 



With  r e g a r d  t o  t h e  minimum and maximum values, i t  can be seen 

i n  scann ing va lues  f o r  most measurements, t h a t  t h e r e  a r e  some m ino r  

f l u c t u a t i o n s  up and down as age i nc reases .  On t h e  s c a t t e r  p l o t s  

one can observe  t h e  s c a t t e r i n g  o f  extreme d a t a  p o i n t s  f r o m  which  

these  f l u c t u a t i o n s  r e s u l t .  I n  f a c t ,  i f  one were t o  s h i f t  t h e  

age groups one o r  two months e i t h e r  way, t h e  p a t t e r n  o f  minima 

and maxima wou ld  a l s o  s h i f t .  Thus, t h e  minimum and maximum va lues  

shown a r e  mere l y  extremes o f  t h e  p a r t i c u l a r  sampled p o p u l a t i o n  and 

a r e  s u b j e c t  t o  t h e  l i m i t a t i o n s  imposed by chance, sample s i z e ,  and 

c r i t e r i a  f o r  s u b j e c t  groups. 

Engineers and p r o d u c t  des igne rs  may f i n d  t h e  5 t h  and 9 5 t h  

p e r c e n t i l e  va lues  most u s e f u l ,  s i n c e  i t  i s  t hese  va lues  wh ich  b r a c k e t  

t h e  d imensions i n t o  wh ich  90% o f  t h e  p o p u l a t i o n  can be expected t o  

l i e .  The use r  shou ld  be cau t i oned ,  however, i n  t h e  use and l i m i -  

t a t i o n s  o f  p e r c e n t i l e s  t o  d e s c r i b e  an i n d i v i d u a l  o r  c l a s s  o f  i n d i -  

v i d u a l s .  As D a n i e l s  ( 3 )  has demonstrated i t  i s  v i r t u a l l y  i m p o s s i b l e  

t o  f i n d  an i n d i v i d u a l  who i s  "average" i n  more than  a  few body 

measurements. S i m i l a r l y ,  no one person i s  5 t h  o r  9 5 t h  p e r c e n t i l e  

i n  more than a  few dimensions.  A n t h r o p o m e t r i c a l l y ,  w h i l e  t h e  human 

body i s  t h e  same i n  q u a l i t a t i v e  appearance w i t h i n  t h e  spec ies ,  t h e r e  

a r e  c o n s i d e r a b l e  d i f f e r e n c e s  i n  t h e  q u a n t i t a t i v e  measures o f  t h e  body. 

I n  s t a t i s t i c a l  terms, t h e r e  a r e  r e l a t i v e l y  few dimensions t h a t  a r e  

h i g h l y  c o r r e l a t e d  ( " r "  > .  70) wh ich  means t h a t  t h e  system v a r i e s  i n  

d imens iona l  d e s c r i p t i o n  w i t h i n  t h e  same body and p o p u l a t i o n .  

A good example o f  how t h e  c o r r e l a t i o n  c o e f f i c i e n t  between anth-  

r o p o m e t r i c  d imensions a f f e c t s  t h e  des igns  o f  a  workspace i s  found 

i n  a  t w o - p a r t  a r t i c l e  by Moroney ( 8 )  and Smith ( 1 7 ) .  T h i r t e e n  dimen- 

s ions  t r a d i t i o n a l l y  used as t h e  workspace anthropomet ry  were s e l e c t e d  

t o  denons t ra te  t h e  e f f e c t  o f  d e s i g n i n g  a  workspace f o r  t hose  i n d i v i -  

dua l s  who were o u t s i d e  t h e  5 t h  and 9 5 t h  p e r c e n t i l e s  f o r  t hese  dimen- 

s i o n s .  I f  an i n d i v i d u a l  had any measured d imension t h a t  was s m a l l e r  

than t h e  5 t h  p e r c e n t i l e  o r  g r e a t e r  t han  t h e  9 5 t h  p e r c e n t i l e  f o r  any 

o f  t h e  13 d imensions,  he o r  she was exc luded f rom t h e  p o p u l a t i o n  f o r  



wh ich  t h e  workspace was b e i n g  designed.  O f  an o r i g i n a l  sample 

s i z e  o f  1,547, 814, o r  52.62%, were exc luded.  

A l l  t h i s  i s  t o  say t h a t  one cannot  d e f i n e  o r  c o n s t r u c t  a  5 t h  

o r  9 5 t h  p e r c e n t i l e  human by add ing  t o g e t h e r  a l l  t h e  5 t h  and 9 5 t h  p e r -  

c e n t i l e  d imensions.  F o r  example, one does n o t  o b t a i n  a  person o f  

5 t h  p e r c e n t i l e  s t a t u r e  by  add ing  t o g e t h e r  5 t h  p e r c e n t i l e  l i n k a g e  

l e n g t h s .  Such a  t a s k  i s  f u r t h e r  comp l i ca ted  by t h e  c o m p l e x i t y  o f  t h e  

human a n t h r o p o m e t r i c  system whose dynamic s p a t i a l  geometry cannot  be 

p r e d i c t e d  e a s i l y  from s t a t i c  d imens iona l  an thropomet ry .  Fo r  example, 

one cannot  a c t u a l l y  p r e d i c t  t h e  f u n c t i o n a l  reach  o f  t h e  f o r e a r m  i n  

t h e  h o r i z o n t a l  p l a n e  by  a d d i n g  t o g e t h e r  t h e  l e n g t h s  shou l  d e r - e l  bow, 

e l b o w - w r i s t  and hand l e n g t h  s i n c e  t h e s e  measurements do n o t  c o n s i d e r  

t h e  j o i n t  l i n k a g e  systems i n v o l v e d .  

E. S t a t i s t i c a l  Comparisons 

As ment ioned a t  t h e  b e g i n n i n g  o f  Chapter  111, a  s t a t i s t i c a l  

compar ison ( a n a l y s i s  o f  v a r i a n c e )  between measurement means f o r  

s e l e c t e d  c o r e  measurements from t h e  t h r e e  subsamples ( i  . e. , t h r e e  

d a t a  s e t s )  t aken  i n  t h i s  s tudy  showed no s i g n i f i c a n t  d i f f e r e n c e  

between these  subsamples a t  t h e  .05 l e v e l  o f  s i g n i f i c a n c e .  A s i m i l a r  

compar ison was made between r e s u l t s  t aken  by  automated and s t a n d a r d  

measurement t echn iques  i n  t h i s  s t u d y  and between r e s u l t s  f o r  t h i s  

s t u d y  and t h e  p r e v i o u s  CPSC s tudy  completed i n  1975 by  compar ing 

s e l e c t e d  c o r e  measurements . 

Tab le  4 shows t h e  r e s u l t s  o b t a i n e d  by u s i n g  a  S t u d e n t ' s  t - t e s t  

t o  compare means f o r  s e l e c t e d  c o r e  measurements taken  by  automated 

and s t a n d a r d  techn iques .  As i n d i c a t e d  i n  t h e  l a s t  column t h e r e  was 

a  s i g n i f i c a n t  d i f f e r e n c e  a t  t h e  - 0 5  l e v e l  i n  s e v e r a l  i n s t a n c e s .  I f  

one exc ludes t h e  f i r s t  two age groups,  however, i t  i s  observed t h a t  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  d i f f e r e n c e  i n  t h e  means o c c u r r e d  i n  o n l y  6 

o u t  o f  30 cases and t h a t  t hese  were randomly d i s t r i b u t e d  among t h e  



T a b l e  4.  S t a t i s t i c a l  Compar isons o f  S e l e c t e d  Measurement 
Means f o r  Au tomated  Versus  S t a n d a r d  M e a s u r i n g  

WEIGHT ( k g )  

STATURE 

2 - 4  
4-6 
6-9 

9 -1  1  
11 -13  
13 -15  
15-19 

Mean V a l u e  
S t a n d a r d  (N) Au tomated  -- 

ERECT SITTING HEIGHT (cm) .. - -- - -- 

2-4 55 .4  ( 1 4 4 )  55 .2  
4 -6  60 .1  ( 2 3 1 )  6 1 . 1  
6-9 6 7 . 0  ( 1 8 5 )  66 .8  

9 -1  1  72 .4  ( 1 5 0 )  7 2 . 4  
11-13 77 .0  ( 1 1 2 )  77 .0  
13-15 81.7 ( 9 1 )  8 2 . 3  
15-19 8 8 . 0  ( 1 6 8 )  88.1 

'IIOULDER BREADTH (cm) - -- - -- - -- -- - 

2 -4  25 .2  ( 1 4 6 )  24 .4  
4 -6  26 .9  ( 2 3 5 )  2 6 . 8  
6 -9  30 .3  ( 1 8 5 )  30 .0  

9 -1  1  33.9 ( 1 5 3 )  33 .0  
11-13 36.1 ( 1 1 2 )  3 5 . 4  
13-15 38.9 ( 9 1 )  38 .3  
15-19 42.1 ( 1 6 8 )  41 .7  

MAXIMUM H IP  BREADTH (cm) 

2-4 19.6 ( 1 4 7 )  19.1 
4 -5  20.8 ( 2 3 2 )  20.6 
6 - 9  23.6  ( 1 8 5 )  23 .1  

9-11 2 6 . 4  ( 1 5 3 )  25.9 
11 -13  ?8.9 ( 1 1 2 )  28.4 
13-15 31.1 ( 11) 31.0 
15-19 34.5 ( 1 6 9 )  33.8 

WAIST C!_R_C_U_MMF_E_RJJCcE ( c n ~ )  

2-4 49 .2  ( 1 4 6 )  47 .6  
4-6 51 .2  ( 2 3 4 )  50 .7  
6 -9  56.6 ( 1 8 2 )  55 .1  

9-11 6 2 . 0  ( 1 5 3 )  6 0 . 8  
11 -13  6 6 . 0  ( 1 1 1 )  64 .9  
13 -15  6 8 . 7  ( q i j  6 8 . 9  
15-19 73 .7  ( 1 6 9 )  73 .9  

D i f f e r e n c e  
S-A 

. 5  
- .6  

. 4  
- 8  
1  

- . 4  
- 1 . 3  

S i g .  D i f f .  @ 
. 05  l e v e l  

Yes 
Yes 

No 
N  0 
No 
No 
No 

1 .6  Yes 
- 2 . 3  Yes 

. 2  No 

. 7  No 

.O No 
-1 .o  I< 0 

- 1 . 2  No 

.2  No 
-1 .O Yes 

.2  No 

.O No 

.o  No 
- . 6  NO 
-.l No 

. 8  Yes 
1  No 
. 3  N  0 

. 9  Yes 
- . 7  Yes 

.6 No 

. 4  No 

. 5  Yes 

. 2  No 

. 5  Yes 

. 5  Yes 

. 5  No 
1  No 
. 7  Yes 

i . 6  Yes 
- . 5  No 
1 . 5  Yes 
1 . 2  No 
1 . 1  No 
- .  2  No 
- .  2  No 



age groups and measurements. I t  i s  a l s o  observed, t h a t  w h i l e  t h e  

d i f f e r e n c e s  were s t a t i s t i c a l l y  d i f f e r e n t  i n  these cases, t h e  a c t u a l  

d i f f e r e n c e s  a r e  p robab ly  n o t  s i g n i f i c a n t  f r om a  des ign  p o i n t  o f  v iew. 

For  t h e  2-4 and 4-6 y e a r  groups, t h e  d i f f e r e n c e s  may be ex- 

p l a i n e d  by  d i f f e r e n c e s  i n  age d i s t r i b u t i o n  f o r  t h e  two techn iques.  

As has been p r e v i o u s l y  mentioned, s tandard  techn iques were used most 

o f t e n  i n  day c a r e  c e n t e r s  where o n l y  a  few c h i l d r e n  c o u l d  be measured 

and p h y s i c a l  c o n d i t i o n s  were n o t  conducive t o  t h e  computer system. 

Sub jec ts  measured a t  t hese  f a c i l i t i e s  were g e n e r a l l y  i n  t h e  range o f  

3 t o  4  yea rs  o l d .  Todd lers  f rom 2-3 yea rs  were g e n e r a l l y  measured 

u s i n g  t h e  automated equipment w h i l e  5-6 y e a r  o l d s  were u s u a l l y  measured 

i n  schoo ls  a l s o  u s i n g  t h e  automated equipment. Thus, i n  t h e  age 

group 2-4, s tanda rd  measuring accounts f o r  most o f  t h e  3-4 y e a r  o l d s  

and automated measuring accounts f o r  most o f  t h e  2-3 y e a r  o l d s .  

T h i s  accounts f o r  t h e  f a c t  t h a t  t h e  mean va lues  f o r  s tanda rd  measuring 

a r e  c o n s i s t e n t l y  l a r g e r  than f o r  automated measuring i n  t h i s  age group. 

S i m i l a r l y ,  f o r  4-6 y e a r  o l d s ,  s tandard  measuring accounts f o r  most o f  

t h e  4-5 y e a r  o l d s  and automated f o r  most o f  t h e  5-6 y e a r  o l d s  r e s u l t i n g  

i n  t h e  f a c t  t h a t  t h e  measurement means f o r  s tandard  measur ing a r e  

a lmost  always smal l  e r  t han  f o r  automated measuring. 

Other  d i f f e r e n c e s  between r e s u l t s  f rom t h e  two techn iques may 

a l s o  be e x p l a i n e d  by d i f f e rences  i n  sampl ing l o c a t i o n s .  Fo r  example, 

much o f  t h e  s tandard  measur ing f o r  s u b j e c t s  o v e r  5 years  was con- 

duc ted i n  summer camps and seasonal e f f e c t s  on body dimensions may 

t h e r e f o r e  be a  f a c t o r .  

I t  shou ld  a l s o  be p o i n t e d  o u t ,  however, t h a t  some d i f f e r e n c e s  

may be a t t r i b u t e d  t o  changes i n  t h e  " f e e l "  between t h e  s tandard  and 

automated i ns t rumen ts  t o  t h e  a n t h r o p o m e t r i s t .  As much as one would 

l i k e  t o  mechanize t h e  anthropornet r ic  process,  t h e r e  remains a pe r -  

sona l  element and changes i n  i n s t r u m e n t a t i o n  and an th ropomet r i s t s  

can and w i l l  have an e f f e c t .  I n  t h i s  s tudy ,  one purpose o f  t h e  auto-  

mated equipment was t o  s tanda rd i ze  and m in im ize  those e f f e c t s  and 

eve ry  a t temp t  was made t o  u t i l i z e  t h i s  equipment a t  a l l  t imes .  Whi le  



c e r t a i n  p r a c t i c a l  c o n s t r a i n t s  p r e v i o u s l y  d i scussed  n e c e s s i t a t e d  t h e  

use o f  s t a n d a r d  equipment a t  t imes ,  i t  can be seen f r o m  T a b l e  4 

t h a t  70% o f  t h e  s u b j e c t s  o v e r  6 y e a r s  were measured b y  automated 

equipment.  Thus, d i f f e r e n c e s  caused by  use o f  s t a n d a r d  i n s t r u m e n t  

t echn iques  on t h e  o v e r a l l  r e s u l t s  a r e  reduced by  t h e  r e l a t i v e  

sample s i z e s .  

Tab le  5  shows t h e  r e s u l t s  o b t a i n e d  by  u s i n g  a  S t u d e n t ' s  t - t e s t  

t o  compare p o p u l a t i o n  means f o r  s e l e c t e d  measurements t a k e n  i n  t h e  

1975 s t u d y  w i t h  t h e  same measurements taken  i n  t h e  p r e s e n t  s tudy .  

A t  f i r s t  g lance  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  

d i f f e r e n c e  e x i s t s  a r e  observed.  On c l o s e r  i n s p e c t i o n ,  however, i t  

i s  seen t h a t  t h e  a c t u a l  d i f f e r e n c e s  a r e  p r o b a b l y  n o t  f u n c t i o n a l l y  

i m p o r t a n t  f r o m  a  des ign  a p p l i c a t i o n  v i e w p o i n t .  S i m i l a r  t o  t h e  r e -  

s u l t s  f o r  2 -4  and 4-6 y e a r  o l d s  i n  Tab le  4, many o f  t h e s e  d i f f e r e n c e s  

may be  a t t r i b u t e d  t o  d i f f e r e n c e s  o f  age d i s t r i b u t i o n  between t h e  

s t u d i e s  w i t h i n  t h e  age groups compared. F o r  example, f o r  i n f a n t s  

l e s s  t h a n  6 months ( . 5  y e a r s ) ,  t h e  1975 s t u d y  mean va lues  a r e  con- 

s i s t e n t l y  s m a l l e r  t han  t h e  1977 s t u d y  mean va lues  r e f l e c t i n g  t h e  f a c t  

t h a t  a  l a r g e r  number o f  t h e  i n f a n t s  i n  t h e  1975 s t u d y  were measured 

a t  i n f a n t  c l i n i c s  where most i n f a n t s  a r e  l e s s  than  3 months. S i m i l a r l y ,  

t h e  1'2-2 y e a r  o l d s  show c o n s i s t e n t l y  l a r g e r  mean va lues  i n  t h e  1975 

s t u d y  r e f l e c t i n g  d i f f e r e n c e s  i n  sampl ing  and age d i s t r i b u t i o n  i n  t h e  

two s t u d i e s .  Two o t h e r  f a c t o r s  wh ich  may be r e f l e c t e d  i n  t h e s e  

s t a t i s t i c a l  d i f f e r e n c e s  i n c l u d e  d i f f e r e n c e s  i n  geograph ic  d i s t r i b u t i o n  

and d i f f e r e n c e s  i n  a n t h r o p o m e t r i s t s .  

The f a c t  t h a t  t hese  d i f f e r e n c e s  appear t o  e x i s t  between two 

s t u d i e s  conducted under such s i m i l a r  c i rcumstances o n l y  serves  t o  

p o i n t  o u t  t h e  magni tude of t h e  prob lem one has i n  combin ing  o r  u s i n g  

an th ropon ie t r i c  da ta  taken  i n  two o r  more independent  s t u d i e s .  I t  does 

n o t  a l t e r  t h e  f a c t  t h a t  t h e  comhincd r ~ s u l  t s  o f  t l l e s r  two ~ t u d i e s  

r e p r e s e n t  t h e  rriost accur-a te ,  c o n s i s l c n t ,  and co11101~tc. body o f  U .  S .  

i n f a ~ t ,  c h i l d  and y o u t h  a n t h r o p o m e t r i c  d a t a  ava I l a t ) l r  today  f o r  

a p p l i c a t i o n  t o  consumer p roduc t  dcs iq r i .  



Tab1 e  5. S t a t i s t i c a l  Compar isons o f  S e l e c t e d  Measurement 
Means f o r  1975 and 1977 CPSC C h i l d  Measurement S t u d i e s  

WEIGHT ( k g )  -- 

Age Mean Va lue  
r .  m.xT 

0 - . 5  5 . 4  (189 )  6 .9  
. 5 - 1 . 0  8 . 4  ( 9 9 )  8 . 6  

1 . 0 - 1 . 5  10.0 ( 50 )  10.2 
1 . 5 - 2 . 0  11 .7  ( 5 2 )  11 .3  
2 . 0 - 5 . 0  1 5 . 9  ( 8 0 3 )  1 5 . 9  
5 . 0 - 7 . 0  20.5 ( 6 4 7 )  2 0 . 6  

7 . 0 - 1 0 . 0  27.5 ( 7 7 2 )  2 8 . 4  

STATURE (cm) 

0 - . 5  57.9 ( 2 1 7 )  6 2 . 7  
. 5 - 1 . 0  6 9 . 6  ( 1 1 1 )  70 .5  

1 . 0 - 1 . 5  75.9 ( 5 2 )  7 7 . 2  
1 . 5 - 2 . 0  8 3 . 7  ( 6 0 )  8 1 . 9  
2 . 0 - 5 . 0  100 .5  ( 1 3 6 6 )  9 9 . 8  
5 . 0 - 7 . 0  1 1 3 . 8  ( 7 9 1 )  114 .5  

7 . 0 - 1 0 . 0  1 2 9 . 3  ( 8 2 1 )  1 3 0 . 1  

SHOULDER BREADTH (cm) -- . -- - - .. - - - . -- 

0 - . 5  16 .7  ( 2 0 6 )  1 8 . 3  
. 5 - 1 . 0  20.0 ( 9 8 )  2 0 . 6  

1 . 0 - 1 . 5  21 .6  ( 4 8 )  21 .5  
1 . 5 - 2 . 0  2 2 . 7  ( 6 3 )  2 2 . 2  
2 . 0 - 5 . 0  2 5 . 3  ( 1 3 3 6 )  25 .5  
5 . 0 - 7 . 0  2 7 . 7  ( 7 7 9 )  28 .1  

7 .0 -10 .0  30.9 ( 7 9 0 )  31 .4  

ERECT SITTING HEIGHT (cm) 

D i f f e r e n c e  
1975-1977 

S i g .  D i f f .  @ 
.05 l e v e l  -- 

Yes 
No 
No 
No 
N 0 
No 

Yes 

Yes 
No 

Yes 
Yes 
Yes 

No 
Yes 

Yes 
Yes 

N  0 

No 
Yes 
Yes 
Yes 

0 - . 5  38.5 ( 2 0 2 )  42 .0  ( 79)  - 3 . 6  Yes 
. 5 - 1 . 0  45.0 ( 9 1 )  46 .6  ( 57 )  - 1 . 6  Yes 

1 . 0 - 1 . 5  4 7 . 8  ( 4 1 )  49 .2  ( 49 )  - 1 . 4  Yes 
1 . 5 - 2 . 0  51.3 ( 52 )  51.1 ( 43 )  . 2  NO 
2 .0 -5 .0  56 .7  ( 1 3 5 9 )  57.0 ( 5 6 9 )  - . 3  Yes 
5 .0 -7 .0  62 .1  ( 7 9 3 )  6 3 . 2  ( 4 7 7 )  - 1 . 1  Yes 

7 .0 -10 .0  6 8 . 5  (8161  6 9 . 3  ( 7 1 0 )  - . a  Yes 

KNEE-/{EIGHT . -- -- . - - ( c n ~ )  

Yes 
Yes 

No 
Yes 

No 
Yes 
Yes 

Yes 
No 
No 

Yes 
Yes 
Yes 
Yes 
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APPENDIX 

MEASUREMENT LOCATIONS BY GEOGRAPHIC AREA 

NEW ENGLAND 

MASSACHUSETTS 

Wes tborough J u n i o r  H igh  School ,  Westborough 
Treasure  V a l l e y  Boy Scout  Camp, Paxton 
L i v i n g  and L e a r n i n g  Centers ,  Boston Area 

CONNECTICUT 

Windham T o l l a n d  4H Camp, Ab ing ton  
Camp S loan YMCA, L a k e v i l l e  

NEW HAMPSHIRE 

Camp Andover-Waldron, M e r e d i t h  Center  

MIDDLE ATLANTIC 

NEW YORK 

Ros lyn  H igh School ,  Ros lyn  

NEW JERSEY 

YMCA Day Camp, Scotch P l a i n s  
4 Seasons Outdoor Center ,  Lebanon 

PENNSYLVANIA 

R i  ve rv iew  High School , Oakmont 
R i v e r v i e w  J u n i o r  High,  Oakmont 

MARY LAND 

B l a c k  Rock YMCA, B u t l e r  

MIDWEST 

MICHIGAN 

Highway S a f e t y  Research I n s t i t u t e ,  Ann A rbo r  
C h i l d r e n ' s  P lay  School ,  Ann A r b o r  
L i t t l e  Farms Nurse ry ,  Ann A r b o r  
S t .  Lukes Nursery ,  Ann A rbo r  
L i t t l e  Red School House, Ann A rbo r  
Community Day Care Center ,  Ann A r b o r  



MICHIGAN ( c o n t i n u e d )  

L i t t l e  Angels Nursery,  Ann Arbor  
Meadowbrook Farms Nursery ,  Ann Arbor  
P e r r y  School Nursery,  Ann A rbo r  
We1 1 Baby C l  i n i c  , U n i v e r s i t y  H o s p i t a l  , Ann Arbo r  
S t .  Paul s Lu the ran  Elementary School 
Dr.  D o n n e l l y ' s  P e d i a t r i c  C l i n i c ,  P o n t i a c  
Oakland U n i v e r s i t y  Todd le r  Center ,  Oakland 
Chi 1 d r e n '  s Center  Montessor i  , D e t r o i t  
Do Re Me Nursery,  D e t r o i t  
Sugar ' N  Sp ice  Nursery ,  D e t r o i t  
Eas t  M idd le ,  Y p s i l a n t i  
Ypsi l a n t i  High School 
West M idd le ,  Y p s i l a n t i  
Estabrook Elementary, Ypsi l a n t i  
Pon t i ac  C e n t r a l  , Pon t i ac  
Whi t f i e l d  Elementary,  P o n t i a c  
Frank1 i n  Elementary,  Pon t i ac  
E r i c k s o n  Elementary,  Y p s i l a n t i  
George Elementary , Ypsi l a n t i  
Woodruf f  Elementary,  Ypsi 1 a n t i  
Manchester High , Manches t e r  
South Lyon Elementary,  South Lyon 

M t .  Vernon High,  M t .  Vernon 
Wiggin S t .  Elementary,  Gambier 
F r e d e r i  cktown High 
F r e d e r i c  ktown I n t e r m e d i a t e  

SOUTH ATLANTIC 

FLORIDA 

W i  1 k i n s o n  Elementary, Sarasota  
Bradenton M i d d l e  School , Bradenton 
Goci o Elementary,  Sarasota 

GEORGIA 

Min i -Schoo l  System, At1 anta  Area 

SOUTH 

LOUISIANA 

Rayne H i  qh School , R a y n ~  
Crowley J u n i o r  H i  qh Schon l , Crowley 



MISSISSIPPI 

Mendenhall Attendance Center 
Magee Attendance Center 
West Union J u n i o r  High School, P i no la  
Magee Jun io r  High School 

TEXAS 

Robert  E. Lee High School 
Pumphrey Elementary 
Baytown Jun io r  High School 
Sugar ' N Spice Nursery 
L i t t l e  Fr iends Day Care Center 

CENTRAL 

COLORADO 

S t e r l i n g  High School 
Ca l i che  High School, I l i f f  
Campbell Elementary, S t e r l i n g  
Aunt B e t t y ' s  Playschool ,  S t e r l i n g  
N.E. Col lege Day Care Center, S t e r l i n g  

M I  SSOUR I 

Spoede Elementary , S t .  Lou is  
West Ladue J u n i o r  High, S t .  Lou is  

IOWA 

West High, Waterloo 
McKinst ry  J u n i o r  High, Waterloo 
Orange Elementary, Waterloo 
Waterloo Day Care Center 

WEST - 

OREGON 

Dune E l  emen t a r y  , Eugene 
Churchi 11 High , Eugene 
Pa t te rson  Community School, Eugene 
Towne Carousel 1  Day Care, Eugene 
Rainbow Va l l ey  Day Care, Eugene 

N .  CALIFORNIA 

Ridgeview Jun io r  High, Napa 
Vin tage High, Napa 



N. CALIFORNIA ( C o n t ' d )  

Armi j o  High,  F a i r f i e l d  
Fai  r f i  e l  d High 
Amy B l  anc Elementary,  Fa i  r f i e l  d 
C r y s t a l  I n t e r m e d i a t e ,  Suisun 

SOUTHWEST 

S. CALIFORNIA 

Go1 denber t  School - Over land,  Westwood 
The N u r t e r y ,  Los Angeles 
Los Angeles Fami ly  School 
Goldenberg School - Brentwood 

ARIZONA 

Greenway M i d d l e  School,  Phoenix 
Dese r t  Cove Elementary,  Phoenix 






