
DEGREE FOR W ~ ~ I C H  THESIS WAS mESENTED/ 
GRADE POUR LEQUEL CETTE THESE FUT MWT~E 

YEAR THIS DEGREE CONFEPR&~NN~E D~OBTEMIOV DE CE GRADE 197% 

b Neb A 6 s .  NAME OF SUPERVISOR/NOM DU DIRECTELM DE Tlfi?SE 

-Permission is hereby granted to the NATIONAL LIBRARY OF L'autorisation est, par la pdsente, accordge 9 la ~ 1 8 ~ 1 0 ~ ~ ~ -  
t 

CANADA lo microfilm this thesis and to lend or sell copies QuE NATIONALE DU CANADA de microf&r cette th&se et 
.-I 

of the film. ' - de pr6ter ou de vendre des exemplaires du film. 

The authw reserves other publi'cation rights, and neither the L'autew se. &ewe les autres droits de publication; ni la 

thesis nor extensive extracts from i t  may be printed or other- thgseni de longs extraits de celle-ci ne doivent itre imprim& 
1 

~ i s e  reprduced without the author's written perrnissian. w autrement repraluits sans l'autorisatiim &rite de I'auteur. 
. - 



I f N p n a l  ~ i b r a r ~  bt Canada 

. ~a1atogurrig 6ranchr ' 

Canadian Theses-Division 

-Ottawa, Gumfa 
KIA ON4 

* 
I r I .  P. 

' NQTICE . d  

% 

i - 
- ..y . 

The quallty of this m~crof~che IS heavily dependent upon 
- the qual~ty of the or~gmal thesrs s u b m ~ t t g  for m~crof~ lm-  

9 Ing. Every effort has been made to ensure the h~ghest 
quai~ty of reproduct~on poss~ble 

' If pages are m~sslng,-co6tact the un~vers~ty wh~ch - 
granted the degree * 

Some pages may have indistinct print especially ~f 
the original pages were typed with a poor typewrrter 
ribbon or if the university"sent us a poor photocopy. 

Previously copyrighted'.materials (journal articles, 
published tests, etc.) are not filmed. 

Reproduction in full or in part of this film is governed 
by the Canadian Copyright Act. R.S.C. 1970, c. C-30. 
Please read the aghoriration f6r .m~ which accompany 
this thesis. 

-.* 

THIS DISSERTATION 
HAS BEEN MICROFILMED 
EXACTLY AS RECEIVED 

Bibliotheque nationalqdu Canada 

Direction. du catalogage , 
Division des theses cahadiennes 

I; 
La qualite de cette microfiche depend grandement de la 
qualite de la these soumise au microfilmage. Nous avons 
to"t fait pour. assurer une qualite superieure de repro- 
duction., 

S',I manque des pages, veuillez communiquer avec 
I'universit6 qui a confere le grade. 

La qualite d'impression de certaines pages peut 
lecsser a desirer, surtout si les pages originales ont ete 
dactylographiees a I'aide d'un ruban use ou si I'universite 
nous a fait parvenir une photocopie de mauvaise qualite. 

Les documents qui font deja I'objet d'un droit d'au- 
teur (articles de revue, examens pubties, etc.) ne sont pas 
microfilmes. 

La cfipraduction, mkme partielle, de ce microfilm est 
soumise a la Loi canadien9e sur le droit d'auteur, SRC 
1970, c. C-30. Veuillez prendre connaissance des for- 
mules d'autorisation qui accompagnent cette these. 

LA THESE! A ETE 
MICROFILMEE TELLE QUE 
NO'US L'AVONS RECUE 



A#TflROPORETRIC PEOZOTYPES FCR BOYS B A D  G I R L S  AGED 6 TO 78, 

FIGURE SKATERS. 

Nancy O l i v e  Hay U h i t t i n g h a m  

A.U.  A .  P h y s j c a l  E d u c a t i c n ,  U n i v e r s i t x  of A d e l a i d e ,  
A u s t r a l i a .  1957 

E.Sc. H o n o u r s ,  P h y s i o l c g y ,  U n i v e r s i t y  o f  Adelaide, 
Australia, 1972 

D i  ploaa i n  Teachicg-Secondary Education. Teachers C u l l e y +  
Aaelaide*, Australia, 1969 

B THESIS S U B H I T T E D  IN PARTIAL PULFILLXENT O F  

THE R E Q U I B E I E U T S  FOR THE CEGREE O F  

MASTER O F  S C I E B C E  ( R I  NESIOLOGY) 

i n  t h e  Department 

- 

@ Nancy O l i v e  l a y  Y b i t t i n g h a o  1978 

Sinon P r a s e r  U n i v e r s i t y  

August 1978 

811 rights r e s e r v e d .  T h i s  thesis Bay n o t  bt 
r e p r o d u c e d  i n  whcle o r  i n  p a r t ,  b y  photocopy 

or  o t h e r  means, v i t h o u t  permission of t h e  a u t h o r .  ' 



APPROVAL 

Name: Nancy O l i v e  H a y ,  h i t t i n g h a m  

-. \-. Degre3:  f l a s t e r  of  S c i e n c e  ( K i n e s i o l o g y )  '-. 
3 , t l e  of T h e s i s :  ' A c t h r o p o m e t r i c  P r o t o  t y p a s  f o r  Children 

Aged 6 tc 18,  E x e m p l i f i e d  b y  structure 
A n a l y s i s  of Sub-12 Year O l d  Figure 

'Q S k a t e r s .  

Examining C o m m i t t ~ e :  

C h a i r  @an: A .  E. Chapman. 
4 

W i l l i a i  D. BOSS 
S s n i o r  S u p e r  visor 

- "- 

U n i v e r s i t y  of Vic to r i a  
- 

. - 



ta 

PARTIAL COPYRIGHT LICENSE 

I h e r e b y  g r a n t  t o  Simon F r a s e t  U n i v e r s i t y  t h e  r i g h t  t o  lend  

my t h e s i s  o r  d i s s e r t a t i o n  ( t h e  t i t l e  o f  which i s  shown below) t o  u s e r s  , 

of t h e  - ~ i m o n  F r a s e r  U n i v e r s i t y  L i b r a r y ,  and t o  make p a r t i a l  o r  s i n g l e  

c o p i e s  

of  a n y  

--If 

o n l y  f o r  s u c h  u s e r s  o r  i n  r e s p o n s e  t o  a r e q u e s t  from t h e  l i b r a r y !  

o t h e r  u n i v e r s i t y ,  o r  o t h e r  e d u c a t i o n a l  i n s t i t u t i o n ,  on i t s  'own 

o r  f o r  one of i t s  u s e r s .  I f u r t h e r  a g r e e  t h a t  p e r m i s s i o n  for 

m u l t i p l e  copying of t h i s  t h e s i s  f o r  s c h o l a r l y  purposes  may be g r a n t e d  

by me o r  t h e  Dean of Graduate  S t u d i e s .  It i s  unde r s tood  t h a t  copy ing  

o r  p u b l i c a t i o n  of t h i s  t h e s i s  f o r  f i n a n c i a l  g a in  s h a l l  n o t  b e  a l l owed  

w i t h o u t  my w r i t t e n  p e r m i s s i o n .  < 

T i t l e  o f  ? h e s i s / D i s s e r t a t i o n  : 

, ~ L l i g n a  t u r e  ) V 
u 

(name) 
J 

( d a t e )  , 
- 



ABSTRACT 

The p h y s i c a l  a p p r a i s a l  and g u i d a n c e  of  c h i l d r e n  a n d  

y o u t h  r e q u i r e s  p e e r  g r o u F  r e f ~ r e n c e  m a t e r i a l .  A p p l i c a t i o n  o f  

a n t h r o p o m e t r y  i r C a n a d i a n  i n d u s t r i a l ,  m e d i c a l ,  e d u c a t i o n a l  

and govrramenta2 p u r s u i t s  a n d  t h e  s u p p o r t i n g  r e s e a r c h  

v e n t u r s s  h a s  b e e n  f r u s t r a t e d  by t h e  u n a v a i l a b i l i t y  o f  

c o m p r z h e n s i v e  n c r r a a t i v e  aata.  

T h e  p u r p o s e  o f  t h i s  s t u d y  was t o  a s s e a b l e  prototypicalm'--,, 

d a t a  b y  aears o f  3 4  a n t h r o p o m e t r i c  i tems m e a s u r e d  b y  t r a i n e d  
4 

a n t h r o p o m f  t r i s t s  u s i n g  a s t a n d a r i  zed p r o t o c o l .  D a t a  were 

c o l l x t e d  on 4 4 6  g i r l s  ,and 477 b o y s  a g e d  6 t o  18 y e a r s  who 

were s t u d e n t s  a t t e n d i n g  t h r e e  s e l a c t e d  s c h o o l s  i n  t h e  

c o q u i  tlam municipality cf vancouve2r ,  B r i t i s h  C o l u m b i a ,  w h i c h  

had a v E r a g e -  c r  b e t t e r  t h a n  a v e r a g e  , p h y s i c a l  a d u c a t i o n  a n d  

a c t i v i t  g p r o g r a e s .  , / 

/ 

T h e  a s s e m b l e d  d a t a  were u s e d  t o  d e v e l o p  26 age-sex 

p r o t o t y p e s  d e s c r i b e d  ir terms of means, s t a n d a r d  d e v i a t i o n s  

and  p x c e c t i l a s .  T h e  c o m p l e t e  d a t a  a r e  a v a i l a b l e  i n  h a r d  

copy a d d e n d u m  volumes. 



P 

Rean h e i g h t  a n d  \ w e i g h t  v a l u e s  f r o m  t h e  COG80 s t u d y  were 

f o u n d  t o  a p p r c r i ~ a t e  +milar studies r e p o r t e d  f r o m  t h e  U.S.A. 
P 

( 1 9 7 7 ) ,  S w i t z e r l a n d ,  ( 1 9 7 1 ) ,  Norway, ( 1 9 7 5 ) ,  a n d  t 

C z e c h o s l p v a k  i a ,  (1 976) . Howe v e r  I n d i a n  d a t a  (197 1) were 

d i s s i m i l a r  i n  t h a t  c h i l d r s n  a t  t h e  s a m e  a g e  a s  COGRO 

c h i l d r e n ,  u e r e  smaller a n d  l i g h t e r .  COGRO d a t a  were s i m i l a r  
.. 

t o  a n t h r o p o m e t r i c  d a t a  r e p o r t e d  i n  e s s e n t i a l l y  a p o p u l a t i o n  

-- - 
s u r v e y  o f  6 0 , 0 0 0  B a n i t o b a  s c h o c l  c h i l d r e n  i n  1 9 7 0 .  

The u s e  o f  t h e s e  p r o t o t y p e s  a s  a s t a n a a r a  r e f e r e n c e  f o r  

? 
- 

c o ~ p a r a t i v e  s t u d i e s  u a s  considered o n  t h e  b a s i s  of n a t i o n a l  

a n d  i n t s r n a t i o n a l  a n t h r o p o m e t r i c  s i m i l a r i t i e s .  

T h s  a p p l i c a b i l i t y  o f  t h e  a s s e m b l e d  d a t a  u a s  shcwn i n  

c o m p a r i n g  o u t s t a - n d i n g  s u b - 1 2  y e a r s  o l d  g i r l  f i g u r e  s k a t e r s  

with a n  a p p r o p r i a t e  a g e - s e x  p r o t o t y p e ,  From t h e  a n a l y s i s  of 
- - -  - -  

raw d a t a ,  s k a t e r s  werf i d e n t i f i e d  a s  b e i n g  smaller i n  1 8  o u t  

of  20 s e l e c t e d  v a r i a b l e s .  Thc d e t e r m i n a t i o n  of  

p r o p o r t i o n a l i t y  v a l u e s  f o r  13  a n t h r o p o m e t r i c  v a r i a b l s s  

d e t e c t e d  sp~cif ic p r o p o r t i o n a l i t y  d i f f e r e n c e s  b e t w e e n  t h e  

s k a t e r s  a n d  the p r o t o t y p e .  Ths s k a t e r s  e x h ~ b i t e d  

s i g n i f i c a n t l y  l c u  s k i n f o l d  t h i c k n e s s e s ,  p r o p o r t i o n a t e l y  l a r g e  

feet ,  a n d  p r o p o r t i o n a t e l y  s h o r t e r  lower arms. T h e s e  
/' 
/ 

p a r t i c u l a r  f e a t u r e s  usre s u g g e s t e d  a s  k i n g  specific t o  I 
-- -- -- - - -  * - - - -  - -- 

I A 

i 

f i g u r s  s k a t e r s  and were d i s c u s s e d  i n  terms of t r a i d i n g  a n d  1 
- - - 

p o s s i b l e  d e l a y e d  m a t u r a t i o n  phenomexia, t + 





E L I Z A B E T H  



d 

ACKNOWLEDGEHEN TS 

I n  a study cf s u c h  m a g n i t u d e ,  t h e r e  must o f  n e c e s s i t y  b e  

a l a r g "  nu ieber  o f  p e o p l s ,  w i t h o u t  whom t h e  work c o u l d  n e v e r  

h a v e  b e e n  u n d e r t a k e n .  

- 
G 

T h e  d a t a  w a s  l a r g e l y  a s s e m b l e d  by u n p a i d  

k i n a n t h r o p o m e t r i s t s ,  whc were a t  times s c e p t i c a l  t h a t  t h e  

t a s k  was e v e n  p o s s i b l e ,  a n d  whose o n l y  c o m p s n s a t i o n  was t h e  

p r i d e  i n  t h e i , r  a c c c i e p l i s h m e n t ,  a t - s h i r t  a n d  a n  h o n o r a r i u m  i n ,  
0 

t h e  form o f  s y m p o s i u m  a n d  a n t h r o p o m z t r i c  c e r t i f i c a t i c n  c o u r s e  

f e ~ s  from f u n d s  p r o v i d l d  b y  t h e  N a t i o n a l  R e s e a r c h  C o u n c i l  
, 

C a n a d a  i n  a n  o p e r a t i o n a l  grant f o r  k i n a n t h r o p o m e t r i c - r e s e a r c h  

a w a r d e d  t o  D r .  Ai l l iam D. Ross. So t o  A l i s o n  Rapp,  Don I 

I 

Drinkwater, ~ioger f l i l l s r ,  Bill Ross a n d  Richard Mard I s a y  I I 

1 

I 

' T h a n k  y o u ,  a n d  c o n g r a t u l a t i o n s  o n  a job well d o n e .  

/ i 
~ e o r b e  l o n g s t a f  f ,  S u p e r i f i t a n d e n  t o f  P h y s i c a l  E d u c a t i o n  

f o r  t h t  C o q u i t l a m  S c h o o l  Board, t h e  P r i n c i p a l s ,  s t a f f  a n d  

s t u d z n r s ,  were a l w a y s  m o s t  c o o p a r a t i v +  and g a v e  s o c c o u r  t o  
. 

- - our sometines f laggiw s f - i ~ i  ts. 



Tha 42 s t u d e n t s  who s e r v m  a s  r e c o r T e r s  a n d  a s s Z s t a n t s  
L 

.+ 
were i n v a l u a b l e , - * a  nd ma kirig f r e q u e n t  v i s i t s  t o  d i s t a n t  

s c h & o l s  betgeen  t h e i r  c l a s s e s ,  were r e w a r d e d  w i t h  a t - k h i r t  - 
and the l e a r n i n g  e x p e r i e n c e  a f f o r a e d  them by COGBO. e x 

* 

I am d e e p l y  i n d e b t e a  t o  n a r l e n e  Hancock n o t  on ly  f o r  h e r  ,_ 

h e l p  i n  t h e  p r e p a r a t i o n  c f  t h i s  th6es i s  b u t  a l s o  for h e r  
-- 

? a c c e p t a n c e  o f  m~ i n t o  her f a s i l y  a t  a tiae when I d o u b t e d  - -  

t h a t  I could c o m p l e t e  t h e  course*.  1- 
* -r  hanks also t o  Debbie Q u s r c e t t i  for h e r  l a b o u r  a t  the 

c o m p u t e r  t e r m i n a l  and a s p e c i a l  t h a n k s  t o  Don Drinkwater  f o r  
- .  

his. w i z a r d r y '  w i t h  t h e  ccmputer p r o g r a m m e s  a n d  h i s  i m  m a c u l a  t a  

d a t a  c o l l e c t i o n  s y s t e m .  

I am i n d e b t e d  t o  Es. Savage - a n d  Dr. D i c k i n s o h  f o r  t h e i r ,  - - 

h e l p  and g u i d a n c e  i n  t h e  p r e p a r a t i o n  of t h i s  thesis. 

F i n a l l y  t h a n k s  t o  &. Ross ,  f o r  h i s  o n s u e r ; i n g  o p t i m i s n  
- -  

w h i c h  drew t o g e t h e r  t h e  COGRO u n i t  and  p r o v i d e d  t h e  i m p e t u s  

and i n f e c t i o u s  e n t h u s i a s m  n e e d e d ,  f o r  the c o m p l e t i o n  o f  t h o  

pro  jec t . 



TABLE OE COlTENTS 

L i s t  of Tables 

L i s t  o f  F i g u r e s  

Page 

C h a p t g r  
7 

.I - 
I , I n t r o . d u c t  l o n  

11 asview o f  L i t e r a t u r e  
1 .  The s i g n i f  L c a n c a  of g r o w t h  a s s e s s m e n t  
2. Ths s i g n i f i c a n c e  cf skin•’ o l d s  
3 .  Bead  c i r c u m f e r e n c e  
4. P h y s i c a l  ~ e r f c r m a n c s  
5. P s y c h o l o g i c a l  c o n ~ i d e r ~ a t i o n s  
6 .  G r o w t h  s t u d i e s  and s t a n d a r d s  
7. F a c t o r s  i n f l u e n c i n g  g r o w t h  

1 )  G e n e t i c  d o n s t i t u t i c n  
2)  S e c u l a r  t r s n d  
3 )  E n v i r o n m e n t  

1 )  R a d i a t i c n  
2 )  E x e r c i s e  

I11 H e t h o d s  a r d  P r o c e d u r e s  
1. S u b j e c t s  
2.  P r o c e d u r s  
3.  P e r s o n n e l  
4. E q u i p m e n t  
5 .  T e c h n i q u s s  
6 ,  Errcrs cf measurement 
7. ~ e t h o d s  o f  a n a l - y s i s  

1) Data a c c p r a c y  
2) P r o ~ c r t i o n a l  assessment - 

R e s u l t s  
P r o t o t y p i c a l  d a t a  
P e r c e n t i l e .  d i s t r i b u t i o n s  
C o m p a r i s o n s  cf M a n i t o b a  n o r m a t i v e  
a n d  COGRO p r o t o t y p i c a l  d a t a  
CoraparisQn o L I n t ~ ~ n a t i o n a 1  d a u -  
w i t h  COGAO d a t a  

v i i  

Id 

x i i  



A s t u d y  of o u t s t a n d i n g  u n d e r - 1 2  g i r l  figure H 169 
, skaters 
1'. I n t r o d u c  t i c n  
2. R e s u l t s  175 
3. ~ i s c u s s i o %  184  
4. Summary a n d  c o n c l u s i o n s  1 8 8  

D i s c u s s i o n  
1. T h e  s e c u l a r  t r e n d  
2 .  I n t s r n a f i o n a l  c c m p a r i s c n s  
3. Skinf ol'd changes 
4. Head c i r c u r f e r e c c s  assessment 

Summary a n d  c o n c l u s i c n s  
> 

-A. 

A p p e n d i c e s  1 

B i b l i o g r a p h y  



2A3LE 

1 Boap aaG s t a ~ d a r l  d = v i a r i o n  
( S . D . )  for r l ;  cohcrzs .  

3 3 2 - v a l u e  nearis, s t a c d a r d  
d + ? ~ i a t i e ~ s  363  t - f a t i 3 ~  f ~ i  
selected v z r i a b l e s  of skaters 



LIST OF FIGURES 4 
I-. 1 

- w a g e  
P i g u r s  

1. 8 i c h e l a n g e l c * s  Q a v i d ,  a n d  p r i m i t i v e  man. 
-&  I .- 

2. P l a n e s  and a 8 s  ;E the m d y .  

3 .  L a n d m a r k s .  62  1 

h .' f 7  4 ,  The F r a n k f o r t  p l a n e .  - 
5, S k i n f o l d s .  

-*I 

7.  G i r t h s .  < 80 - 

1 0 4  d Formula for p r o p c r t y a l i t y  a r s s , s s m a n t .  

I$. P e r c e n t i l e  d i s t r i i q t i d n s  of h e i g h t  f o r  
g i r l s .  

1 1 .  P e r c e n t i l e  d i s t r i b u t i o n s  o f  h e i g h t  f o r  
boys. 

'12. P e r c e n t i l e  d i s t r i b u t i c n s  o f  w e i g h t  f p r  
g i r l s .  

13.  P e r c e n t i l e  d i s t r i k n t i o n s  of u a i g h t -  f o r  1 4 2  
boys. I" J 

- - - 

14, Hean h e i g h t  and w e i g h t  f o r  C O G 2 0  and  1 5 2  
# 

R a n i t o b a  g i r l s  a g e d  6 t o  18 y e a r s ,  

15, Hean h e i g h t  a n d  weight f c r  cOGBO a n d  1 5 3  
~ a n i t o b a  boys aged 6 t o  18 y e a r s .  

i 

1 6  H ~ a n  h e i g h t  acd w e i g h t  f o r  1 5 6  
C z e c h o s l a v a k i a n ,  I n d i a n ,  U. S .  A ,  a n d  COGRO 
g i r l s  a g e d  6'to 18. 

1 5 7  . .* .1 17. EJEan h e i g h t  a n d  w e i g h t  f o r  . i . . 
C z e c h o s l a v a k i a n ,  I n d i a n ,  t I . S , A . ,  and  COGRO - 
boys aged 6 t c  18 years. ,  - - - -- - 

-4 

1 

I - 
- 

>"  - --- 
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ifsari height a n d  w ~ i $ % t  of Norwegian, Swiss 
a n d  COGRO g i r l s  a g s d  6 '  t c  18 years. 

. 
Hsac height a n d  w e i g h t  of ~ o r u e g i a n ,  Sulss 

a n d  CUGGO boys a g e d  6 t c  18 y e a r s .  . . 
a 

T r i c e p s  and s u b s c a g u l a r  sea2 v a l u e s  f o r  
g i r l s  afid-  boys  a g e d  .6 to 1 8  y e a r s  frcm C%EO 
a n d  H o n t r ~ a l  d a t a ,  "- 

1 

Hsan head circumference f o r  S w d i s h  a n d  
COGKO g i r l s  a g ~ d  6 tc 1 8  pars. - , - 

b 

Hean h e a ~  c i r c u ~ f r r ~ n c e  for S w e d i s h  and 
C O G R O - b o y s , d g e d  6 t c  18 y e a r s .  

'7 '. P r o p o r t i o n a l i z y  z-vaiu9s f o r  1 3  selzctea 
v a r i a b l ~ s  o f  1 1  y e a r  o i d  girls' p r o t o t y p e  
u n d e r - 1 2  sktters C C I U F ~ ~ G ~  with t h s  a d u l t  
phan tom.  

a n d  

x i  ii. 
h 

= ' > ,  



* 

& ,  
. - 

Since ,human b e i n g s ,  pss f rom c h i l d  t o  a d u l t  o n l y  o n c e ,  

t h e  a n t h r o p o a e t r i s t  h a s  o n l y  l i m i t e d  o p p o r t u n i t i e s  t o '  measure 

i n d i v i d u a l s  a s  'they grow. It is i m p o r t a n t  t h a t  t h e  g r o w t h  

p h e n o a e n o n  b e  c c n s t a n t  l y  m o n i t o r e d -  t o  d e t e c t  c h a n g e s  b o t h  

d e t r i m e n t a l  and a d v a n t a g e o u s ,  which  m i g h t  be  r e f l e c t i v e  o f  

a l t e r a t i o n s  t o  t h e  n v i r c n m e n t  which  i n f l u e n c e  t h i s  p r o c e s s ;  ? 
7 

when we obse rve  t h e  art forms o f  p r i m i t i v a  man, t h e  

a d r % h r s e t r i s t  b o n d e r s  a t  t h e  d i f f e r a n c e s  bet ween t h e  form 

be knows man t o  h a v e  now, a n d  t h e   for^ i n  wnich h e  was 

d e p i c t e d  ir t h e  artistry of p r i i a i t i v e  man. Has p h y s i c a l  man 

c h a n g e d ?  Has m a ' b  s perception o f  himself c h a n g e d ?  Y h i l e  we -- 

c a n  i d e n t i f 2  o u r s e l v e s  w i t h  t l i c h e l a n g e l o ' ' ~  D a v i d ,  i t  is  more 

d . i f f i c u l t  t o  i d e n t i f y  w i t h  the f i g u r e  d e p i c t e d  i n  t h e  N B w  

G u i n e a n  a r t  form i n  F i g u r e  1. 

Ban's i n t e r e s t  i n  his own f o r m  s t a r t e d  from t h e  v e r y  

b e g i n n i n g  af c i v i l i z a t i o n  w i t h  p i c t o r i a l  r e c o r d s  of nan i n  

h i s  n a t n r a l  e n v i r o n m e n t .  T h e  c a v e  d r a w i n g s  h o w e v s r ,  g a v e  

l i t t l e ~ s u g c j e s t i o a  of i n d i v i d u a l  d i f f e r e n c e s .  



F i g u r e  1: Eichelen y s l o l s  'David ' { C o n d i v i ,  A., 1976) 

a n d  a P r i m i t i v e  art human form (Newton, D., 1967.). 





C 

many of t h e  earliest writers were c o g n i z a n t  02 
i n d i v i d u a l  d i f f e r e n c e s ,  i n  b o d y  f o r m  a n d  t h i s  a p p r e c i a t i o n  

C 
n a y  h a v e  b e e n  a n  i n i t i a t i n g  f a c t o r  i n  t h e  study morphology .  

U h i l e  c o a a e n t s  k y  t h e s e  writers were n o t  e x t e n s i v e ,  t h e y  were 

p e r c e p t i v e .  B o t h  H i ~ ~ o c r a  tes and A r i s t o t l e  c o u l d  be 

" c o n s i d e r e d  a s  p i o n e e r s  i n  p h y s i ' c a l  a n t h r o p o l o g y .  Prom t h e  
-- 

h i s t o r i c a l  review cf a n t h r o p o l o g y  b y  S l o t k i r  (1965) it was 

r e p o r t e d  t h a t  t h e i r  p e r s o n a l  o b s e r v a t i o n s  l e d  t h e s " + o t h  t o  
3 %  

c o n c l u d e  t h a t  t h e r e  were i n d e e d  i d e n t i f i a b l e  r a c i a l  

c h a r a c t e r i s t i c s .  P a u l  o f  T a r s u s  ( c i r c a  60 A. D.) r e p o r t e d  a , 
f* 

b a s i c  s i m i l a r i t y  b e t w e e n  a l l  men s i n c e  ~$$ev ing  t h a t  
9 e 

God,H,.,made f r o m  o n e ,  every n a t i o n  of mankind  ' t o  l i v e  or; a l l  

the f a c e  of the e a r t h . .  , " (Acts  17r26)  a n d  it was from t h i s  

b i b l i c a l  s o u r c e  t h a t  t h e  c l a s s i c a l  belief of m o n o g e n e s i s  ( t h e  

d e v e l o p m e n t  cf man f rcta a s i n g l e  gene  t ic  s o u r c e )  , t o o k  its 

r o o t s .  Ho,wavw, many a u t h o r s  r e p o r t e d  marked  o b s e r v a b l e  

d i f f e r e n c e s  t e t v k e n  r a c e s  a n d  t h i s  g a v e  rise t o  t h e  

p r o t a g o n i s t  p o l  y g e n e t i c  b e l i e f ,  w h e r e  the o r i g i n s  o f  man were 

seen t o  s te?  frcm a r u m b ~ r  o f  c j e n e t i c a l l y  i d e n t i f i a b l e  

i i h i l e  t h e  C h u r c h  c l u n g  t o  its belief i n  m o n o g e n e s i s ,  

o b s e r v a t i o n  was a o r e  s u ~ ~ o r t i v e  of p o l y g e n e s i s .  I s i d o r u s  o f  

Seville ( c i r c a  630 A.D.) r e p o r t e d  r a c i a l  d i f f e r e n c e s  i n  t h a t  

" I n  a c c o r d a n c e  w i t h  d i v e r s i t y  o f  climate, t h e  a p p e a r a n c e  o f  



aer  a n d  t h e i r  c c l o a r  a n d  b o d i l y  si2e vary...". T h e s e  t y p e s  

of o b s e r v a t i o n s  may b e  s e e n  a s  the b a s i s  of a n  i n t e r e s t  i n  

t h e  c o m p a r i s o n  of man, t h e  b i r t h  of a n t h r o p o a r e t r p  a n d  i t s  

d e v e l o p m e n t  i n t o  a  d e s c r i p t i v e ,  a n a l y t i c a l  a n d  p r e d i c t i v e  

s c i e n c e .  

T h e  f i f t e e n t h  a n d  sixteen c e n t u r i e s  were t h e  e r a  of 

c o m m e r c i a l  c a p i t a l i s m  a n d  a t  t h i s  t i m e ,  w h i c h  i n c l u d e d  t h e  

R e n a i s s a n c e ,  t h e  b r e a k d c w n  of t h e  t h e o l o g i c a l  p o i n t  of view 

p e r m i t t e d  human d i s s e c t i o n s _ - a n d  the d r a w i n g  cf man. A t  . t h e  

same time t h e  j o u r n e y s  cf e x p l o r e r s  l e d  t o  , t h e  d i s c o v e r y  o f  

d i f f e r e n t  r a a i a l  g r o u p s  a n d  f o r c e d  a r e - e x a m i n a t i o n  o f  t h e  

o r i y i x i s  a n d  s i m i l a r i t i e i  of  man. I t  was duzing t h i s  period 

t h a t  V e s a l i n s ,  d e s c r i b e d  a s  t h e  f o u n d e r  o f  modern a n a t o m y ,  

p l a c e d  p h y s i c a l  a n t h r o p o l o g y  on a p r e c i s e  b a s i s .  D a r i n g  

i n i t i a l  s t u d i e s  i n  c o m p a r a t i v e  a n a t o m y ,  h2 not i"ced  t h e  

r e l a t i o n s h i p  b e t w e e n  t h e  s h a p e  of t h e  s k u l l  and race, 
%a 

a l t h o u g h  t h e  s u g g e s t e d  cause for  s k u l l  s h a p e  dif f ~ r e n c e s  now 

seems somewha t  na ive .  He propcscad: 

T h e  Germans,  indeed, h a v e  a very f l a t t e n e d  o c c i p u t  a n d  a 

b r o a d  head,  b e c a u s e  t h e  b o y s  a l v a y s  l i e  o n  t h e i r  backs i n  t h e  

c ~ a d l e  .,, sore obloeg W s  are r e s e r v e d  to t& Belgians ,,, 
- _ 

b s a u s e  t h e i r  scthars parnit t h e i r  l i t t l e  b o y s  t o  s l e e p  

t u r n e d  o v e r  i n  t h e i r  b e d s ,  a n d  a s  much a s  p o s s i b l e  o n  t h e i r  
& 

sides. 



a t  t h e  sane time H o n t a i g n e  was r e p o r t i n g  the e x i s t e n c e  

o f  r a c i a l  , d i f f e r e n c e s  a n d  Bod in  was a t t e m p t i n g  t o  c l a s s i f y  

mank ind  o n  the b a s i s  of c l i ~ a t e .  

, 

A n t h r o p o l o g y  d i d  not mate t h s  a d v a n c e s  i n  t h e  

s e v e n t e e n t h - c e n t u r y  w h i c h  were t y p i c a l  in s o  a a n y  of t h e  

o t h e r  s c i e n c e s ,  a s  i t  uas s t i l l  somewha t  res t r ic ted by t h e  

views on m a n ' s  h e r i t a g e  i n  t h e  O l d  T e s t a m e n t ,  N o t e a b l e  

d u r i n g  t h i s  Fe - r i cd  was Uilliam P r e t t y  who i d e n t i f i e d  aean 

v a l u e s  o f  an a n t h r o p c m e t x i c  measu re  a n d  r a c i a l  d i f f e r e n c e s ,  
i , - 

a s  well a s  g e n e r a t i o n  d i f f e r e n c e s  when h e  w r o t e ;  

. , . s ince  .uee  know t h a t  there are man of 7 f o o t  h i g h  6 

o t h e r s  but f o u r  f o o t e ,  t h a t  i s  to  say,  t h e  one a  f o o t e  a n d  a  
F 

- 

h a l f  a b o v e ,  E t h 2  o t h e r  a  f o o t  a n d  a h a l f e  be low t h e  m i d d l e  

s t a t u r e  o f  mankind  w h i c h  I take  t o  bee 5 f o o t  C a h a l f .  I 

s a y  t h e r e  may bee Races and g e n e r a t i o n s  o f  s u c h  Hen, whereof 

wee know t h e  i n d 5 . . $ d u a l l s ;  a s  wee see vast  differences i n  t h e  

m a g n i t u d e  o f  s e v f r a l l  o t h e r  A n i m a l l s  which bear t h e  sane 

name,. . . % 

In t h i s  same p e r i o d  B e r n i e r  presented a  c l a s s i f i c a t i o n  - -- 

- 
o f  the races, a ~ d  d e s c r i b e d  t h e  L a p p s  a s  '. . . l i+t le  s t u n t e d  

c r e a t u r e s  u i t h  t h i c k  l e g s ,  l a r g e  s h o u l d e r s ,  s h o r t  neck, a n d  a 



face e l o n g a g e d  i m m e n s e l y ;  v a r y  u g l y d  a n d  p a r t a k i n g  a u c h  of a 

bear. n -id h i l e  t h e .  o b s e r v a t i o n s  were d e s c r i p t i v e ,  i t  vas n o t  ' 

-; s u r p r i s i n g  t h a t  t h e  c h o i c e  o f  words  vere c o n s i d e r e d  by  sane 

t o  b e  d e r o g a t o r y  a n d  i n d c e d , t h e  h i s t o r y  o f  n o d e r n  
".. d 

a n t h r o p o m e t r y  h a s  sometiaes been damaged by cr ies  of ' r a c i s t 8  
, 

a n 9  i racism ' . 
' * A- - - *& 

' I n  the e i g h t e e n t h  century L i n n a e u s  iaade a n  i n p o r t a n t  

c o n t r i b u t i o n  t o  p h y s i c a l  a n t h r o p o l o g y  i n  e x a m i n i n g  the c a u s e s  

#f rac ia l  d i f f e r e n c e s  where 'he d i r e c t e d  h i s  q u e s t i o n ' s  t o  

e n v i r o n m e n t a l  f a c t o r s  s u c h  a s  n u t r i t i o n ,  climate, h a b i t u a l  
4 

e x e r c i s e  and f r e e d o m  f rcm dieeasa .  T h i s  was' p e r h a p s  t h e  

first a t t e m p t  t o  i d e n t i f y  t h o s e  f a c t o r s  v h i c h  ~ o d i f y  g r o w t h .  

a h i l e  h e  a e n t i o c e d  breas t  f e e d i n g ,  warmth aod ' t h e  a v a l a b i l i t y  

cf f o o d  a s  k e i n g  f a c t o r s  w h i c h  m i g h t  i n f l u e n c e  g r o w t h ,  he d i d  
- 

n o t  a r g u e  s t r o n g l y  i n  favour for  o r  a g a i n s t  m o d i f i a b i l i t y  of 

o f  body f o r a  d u e  t o  these factors .  

A t  around the s a n e  time Blnmenbach  among o t h e r s  p r o p o s e d  

climate, d i e t ,  mode o f  l i fe ,  h y b r i d  g e n e r a t i o n  a n d  h e r e d i t a r y  

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

a o r p h o l o g i c a l  d i f f e r e n c e s  tb be f o u n d  i n  man, T h e s e  f a c t o r s  
- 

-4- 
were i n  p a r t  s u ~ p o r t e d  b y  ~ o l d s a i t h .  I n  this same p e r i o d ,  b 

- -- 

Long d i d  l i t t l e  t o u a r d  the e m a n c i p a t i o n  o f  t h e  Negro  when h e  



a t t e m p t e d  t o  show t h a t  the Wegro d i d  n o t  b e l o n g  to- t h e  same 

s p e c i e s  a s  t h e  o t h e r  races of  man. This a a y ' h a v q r _ b e $ n  w-:, . 
' - - % .  

a t t e m p t  t o  justify the s l a v e r y  i n  J a m a i c a .  which "he was 

. d e s c r i b i n g .  

The  n i n e t e e t h  c e n t u r y  was marked  by a demand f o r  
s 

u n i f o r m i t y  a n d  p r e c i s i o n  i n  s c i e n t i f i d  , i n v e s t i g a t i o n .  T h i s  

c o u l d  b e  d e s c r i b e d  a s  t h e  c e n t u r y  o f  t h e  s y s t e ~ a t i z e r s .  Hany 

i n v e s t i g a t o r s  were r e s ~ c n s i b l e  f o f  the i n v e n t i o n  o f  
- 

- - 
- - 

i n s t r u m e n t s  a n d  t h e  s t a n d a r d i z a t i o n  of p r o c e d u r e s  f o r  

a n t h r o p o m e t r i c a l  measu remen t .  S h o r t l y  a f t e r  t h i s  m v e m e n t  

t o v a r d s  d e s c r i p t i v e  c o n s i s t e n c y ,  Cleyer, Q u e t e l e t  a n d  G a l t o n  

realized t h e  i m p c r t a r c e  cf a . ~ p l y i n g  s t a t i s t i c a l  m e t h o d s  t o  

a n t h r o p o l o g i c z l  m e a s u r e m e n t s .  

Q u e t e l e t  m a y  bs c o n s i d e r e d  a s  t h e  f a t h e r  of p h y s i c a l  

a n t h r o p o l o . ~ y .  A m a t h e a a t i t i a n ,  a s t r o n o m e r ,  s t a t i s t i c i a n  and 

s o c i o l o g i s t ,  h i s  g r e a t  c o n t r i b u t i o n  t o  a n t h r o p o m e t r y ,  was 
. - 

t h e  a p p l i c a t i o n  of statistical m e t h o d s  t o  t h e  s t u d y  of human 
* ' 

b e i n g s .  H e  a l s o  p i o n e e r e d  ''many of o u r  c o n v e n t i c n s  i n  c r o s s -  

s e c t i o n a l  s a m p l i n g  a n d  a n a l y s i s a n  ( B o s s  e t  a l . ,  1978) . 
4 

' T h e  v a l u e  cf t h i s  h i s t o r i c a l  r e v i e w  from S l o t k i n ,  g i v e s  

u s  v a l u a b l e  inf o r a a t i o n  as t o  t h e  men and the a s t h o d s  which 

c o n t r i b u t e d  t o  t h e  development o f  p h y s i c a l  a n t h r o p o l o g y .  
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Commencing a s  s u b j e c t i v e  o b s q r v a t i o n ,  t h r o u g h  the 

2 - * 
, n 

c o n t r i b u t i o n s  of p h i l o s o p h e r s ;  i n v e n t o r s ,  m a t h e m a t i c i a n s  a n d  

h i s t o r i a n s ,  p h y s i c a l  a n t h r o p a l o g y  had de v e l o p e d  i n t o  ' an 
? -< 

o b j e c t i v e  , s c i e n c e  ritheg*ized a e t h o d s  a n d  s t a t i s t i c a l  

p r o c e d u r e s  b u t  h a v i n g  t o  t h a  t p o i n t ,  J i a i t e d  a p p l i c a b i l i t y .  

* 
T h e  t w e n t i e t h  century has seen a g r o w i n g  i n t e r e s t  i n  

some i n d i c a t i o n  
**- -*% 2 
studies o f  p h y s i  

The c o i n i n g  of t h e  word * k i n a n t h r o p o a e t r y g  i s  '. 
*% 

t h ~ t  much of t h i s  interest h a s  r e s u l t e d  from 

.cal p e r f o r a a n c e  a n d  p h y s i c a l  a c t i v i t y .  Today  

t h e r e  is  a treiwndcus d i v e r s i t y  of s c i e n t i f i c  a r e a s  wh ich  are 
I . ., 

b e i n g  eramided f rcm a n  a ~ t b r o p o m s t r i c a l  point o f  v i e y .  T h e r e  

h a s  been a  need f o r  g r e a t e r  s y s t e m a t i z a t i o n  a n d  

s t a n d a r d i z a t i o n  of techniques a s  reflected b y  t h e  i n i t i a t i o n  

of an i n t e r n a t i o n a l  c e r t i f i c a t i o n  course on a a t h r o p o m e t r i c  

me thodo logy .  T h e  r i g i d i t y  r e q u i r e d  b y  t h i s  a p p r o a c h  p l a c e s  

d a t a  c o y i o n  on a precise b a s i s  a n d  uill e n a b l e  

c o m p a r a t i v e  work  - t o  b e  made Bore  r e l i a b l y .  

T h e  phenomenon cf g r o w t h  is o n e  of t h e  a reas  i n t o  which  y . ,  

- 

t h e  k i n a n t h r o p o m e t r i s t  h a s  turned h i s  a t t e n t i o n .  It h a s  

been r e c o g n i z e d  t h a t  g r o u t h  patterns c a n  be i n d i c a t i v e  of t h e  

deve3opmen t ,  h e a l t h  an& n u t r i t i o n &  s t a t a s  -of t h e -  - - - --- -  - 

1 
% i n d i v i d u a l ,  much a f  nan's e d e r g i e s  u x  di rec tad  t o ~ a r d  - -- 

p r o v i d i n g  p o p u l a t i o n s  a n d  i n d i v i d u a l s  u i t h ' l i v i n g  c o n d i t i o n s  



i n  which  t h e i r  i n h e r i t e d  p o t e n t i a l i a t i e s  can bast be 

r e a l i z e d ,  b u t  w i t h  t h i s  a p p r o a c h  thera i s  a n  i n h e r e n t  d a n g e r ,  

t h a t  b y  e n c o u r a c j i n g  u n i f o r a i t y ,  we a r e  r e d u c i n g  our own - 
P 

c a p a c i t y  f o r  a d a p t a b i l i t y  w h i c h  may p r s s e r s e  the Gecies i n  
< 

- t h e  e v e n t  of c a t a s t r o p h e .  

Frofa a n t h r o p o m e t r i c  d a t a  a n  a t t e m p t  h a s  been  made t o  
- - 

p r e d i c t  a d u l t  s t a t u r e  a n d  t o  d e t e r s i n e  se lec7t ;5 ,v i tg  w i t h i n  
- "  
-**.- - 

c e r t a i n  p h y s i c a l  a c t i v i t i e s .  Growth  a s s e s s & a n ' ~ ' C a n  t h e r e f o r e  - >-a< 

be u s e d  as'b c o u n s e l l i n g  tool.  A c c o r d i a g l y  there hqre b e e n .  
--- 

" 2- 
4 

s e v e r a l  a t t e m p t s  t o  i d e b t i f y  a c h i l d ' s  p o s i t i o n ,  a c c o r d i n g  t o  
..- 

h i s  a 

t o  a 

.ge a & d  with r e s p e c t  to h e i g h t  a n d  w e i g h t ,  when compared  
*"- 

samplb  po$ir&g+n f o r  which  m a n  v a l u e s  h a v e & e e n  
. - 

- - 2. 
c a l c u l a t e d ,  It has  been n o t e d  however ,  t h a t , - a  s e c u l a r  c h a n g e  

f 
L " 

% - -  

h a s  b e e n  o c c a r r i n g .  gvcr a p e r i o d  of t i ~  some v a l u e s  h a v e  
\ 

been kver i n c r e a s i n g ,  t h u s  the n o r m s  of 10 y e a r s  ago aay be 
..- .- - 

o6 ' l o n g e r  u s e f u l  - n o t  ' o n l y  may t h e  values t h e m s e l v e s  b e  
* 

c h a n g i n g ,  b u t  a l s o  t h e  F a t t e E n  o f  g r o w t h  m i g h t  be  e x p e c t e d  t o  
P 

change, p a r t / c n l a r  l y  - w i t h  tKe '&set o f  m a t u r i t y  w h i c h  has  a . . r % 
C 

n i x k e d  inf -nce  o n  t h i i A p a t t e r n  of growth. A 1 n - g e n e r a l ,  as ' 

-,. 
d i s c & e d  l a t e r ,  e v i d e n c e  a p p e a r s  t o  i n & c a t e  t h a t  t h i s  

secular t r e n d  & d i f f i r i s h i n g ,  a n d ' q y  e v e n  ' h a v e  c e a s e d .  
i 

(- 

w h i l e  e n * i r o n a r n t a l  c o n d i t i o n s  reinaka .sttibIT itpis p o s 3 i b I G -  
--ppppp 

C 
I 

? 

t g a t  g r o w t h  BOES uili net v a r y  sigd$fil=-2tnt+. The present 
I 

s t u d g  bas g l r s n  r iw  t o  F r o t o t y p i c a l ;  data wh ich  s h o u l d  be 
' * 



+- 
seen a s *  3 s e l f - m o n i t o r i n g  sygtem,  enabling t h e  c o n t i n u o u s  

tC 
*L;- 

-_,;&focral o f  succi%sire s a m p l e  t o  i n d i c a t o  s i g n i f i c a n t  ~ h a n g e ,  - *  7 .-* 
a t  w h i c h  t i a e ,  ~ e r i s i o n  cf ~ r o t o t g p i c a l  d a t a  would  be 

L ' > L  * 

nhkssary. S u c h  r e i i s i c n  c o u l d  be based on s i g n i f i c a n t  

h e i g h t  a n d  weight d i f f e r e n c e s ,  d e t e c t e d  i n  any  p a r a l l e l  
*. t 

&dy. It i s  t o  d e v e l o p  data b a n k s  and use 
4 

t h e s e  to  f u r g i s h  u p d a t i n g  norms. 

-- 

s k e l e t a l  growth-st tiie l o n g  b o n e s  is  the race w h i c h  

o c c u r s  between t h e  p r o l i f e r a t i c n  of cartilage cells a n d  t h e  - -m 

c l o s u r e  o f  the,. e p i p k y s e s  a f t e r  w h i c h  n o  .f,ris$-her i n c r e a s e  i n  - 
the lengtb of h e  b o r e  c a n  occur. G r o w t h - i s  known to"&> 

* - 3 s  

-5 % 'P 

i n f l u e n c e d  b j  h c r a o n e s  bwt2&3ny o t h e r  f a c t o r s  s u c h  a s  
i 

g e n o t y p e ,  n u t r i t i o n ,  activity, disease, i n f e c t i o n s ,  -, 
% " 

n a U o r a a t i o n s ,  e n v i r ~ n n e n t  and climatic i n f l u e n c e s  c~ekte a 

h i g h l y  r a r i a b % e c p h e r o ~ e n o n ,  - La I t  is'. this v a r i a b i l i t y  which 
-> 

+ II 

l e d  t o  t h e  d e v e l o p m e n t  of t h e  c o n c e p t  o f  s k e l e t a l  a g e ,  as,. - - 
d i s t i n c t  fr BI c b r o n o l o g i  1 age, T h u s  a me thod  using P I 

*i 
..% - i 

r a d i o g r a p h i c  t e c h n i q u e s  i d e n t i f i e d -  children a c c o r d i n g  t o  
r B 

C -- 
their d e v e l o p ~ e n t a l  age .  Wwever- t h e  r e l u c t a n c e  of many 

< .  C, 

. p a r t s  of t h e  w o r l d  t o  use t&s i n v a & v s  t e c h n i g u e ,  has 
i 

reduced t h e  a p p l i c a b i l i t y  of t h e  method. ,% 1' 

1 

z?" The ffrovth ~f ansde f z& -a- st-iAL- w k s - o f  ,--- - ----- -L 
- * - I 

c o n t r o v e r s y ,  T h e  t u c  processes o f  h y p e r t r o p h y  a n d  
"-7 



h g p e r p l a s i a  say be  ' i n s o l v e d  ,in b o - t h  i l l s t a n c e s  a n d  the de'#e& ' , , 
. ' 

~. 
I . "  L a .  - of? g r o u t h  acd p a t t e r ' n . , o f  g r o w t h  o f  t h o s . e ,  ce l ls  i s  known t o  be. 

d i f f a r e n t  f o r  male a n d  f e m a l e s ,  so t h a t  b o d y  p r o p a r t i o n s  v a r y  
-%A 

b e t w e e n  t h e  t w o  sexes a n d  f r o m  o n e  y e p r  to, the ne9xt0 'For  t h e  

c o m p l e t s  a n d  c o e p r e h e n s i v e  a s s e s s m e n t  of g r o w t h ,  it: i s ,  

desirable t o  d e v e l o p  norms fbr large numDers  w i t h i n  c o h o r t s  
< .  

' ( a g e  g r o u ' p s )  ' t o  ~ r o v i d 2  a s t a r r d a r d  &,gainst v h i c h  selected 
J 

i r d i v i d u a l s  i i ~ d  grcnps can be  c o m p a r e d o i  

One of '  the festricting i n f 1 u e n c e s  i n  t h e  development o-E 

, t h e s e  n o r m s  nas beeh. ths p e r c e i v e d  i p a d & u a c y  o f  c r o s s -  

s s c t i o n a l . ; S t  udies. W b i l e  t h i s  method l a y  be . l e s s  d e s i r a b l e ,  /" 

w h e r e a s  ~ o n ~ ~ t u d i a a l  d a t a  saay only b e  hrailabld 10 to 15 . ,ff 
J 

. , yeaEs a f t e r  tt? c o a m e n c e e e n t  of the p r o j e c t  a n d  those factods 

which i n f l u e n c e  g r o w t h  .'may h a v e  c h a n g s d ,  a s  p e r h a p s ,  wid 
. " .: 8 . 

, . 
It 'is t $ r o u g h  c c s t i n u a l  s o n i t o r i n g r o f  .gro/th a n d  

-, 

,f' 

d e & l o p ~ i i n t a l  pg t t e rn s  t h a t  n u t r i t i o n a l  a d & a c y  can Ae 
&- 

, a 
I '  

: assessea', v h e r  i o d i f - i c a  t i o n  'of o t h e r  %&etic a n d  

+ n v i r ~ s ~ e n r a i  influences ?ab be - a o q i d o r e d ,  a n d  where 
3 1 5 

i 
c o n r ; s ? l i i n 3  c a 6  b~ p r o v i d e d  t o  We i n d . i v i d u a 1 ,  

T h u s  t h e '  purpose of this s t u d y  was t o  d e v e l o p  male and  



, . .... _ 1  - .  . 
I - - - e. 

( '  _ '" * 7 . . 
* , female p r o t o t y p i c a l  , ~ h w i q u &  d e v i c i p t i o n s  for ;e-ach.age f r o p  . . 6 :  ' - 

4 
. . 

.> e 

f o  la ,  u s i n g  '.a s u b - p o p u l a t i o n  of sc60ol  c h i l d r e n .  i r r  t h e  c 

f . a 
. . 

' s u b u r b a n  m u n T c i , p a l i t y  cf C o q u i t l a m ,  a d p c e n ' t  to; V a n c o u v e r ,  , . 
' 

L . ' t A  

& <  , . 
b t i t i s h  .Cblombia.  T h i s  was 'dode b y  d e s c . r i @ t i e  s t a t i s t i c s .  of 

C > 

- se l&ctad  a n t h r o p o n e t r i c  v a r i d b l e s  uhihh derr  e r p r e & d A  a s  - a ' , 
d ,  

* ? 5 

, aeaos a n d  s tandard  d e v i a t i o n s ,  Also  p e r c e n t i l e  d a t a  
V "  

b 

7 - .  .% A L L  ' I ,  f U L  

p r e s e n t e d  wh ich  i n d i c a t e d  tke .exg=en;?? cases e x i s t i n g .  W&FQ,AI- 
e " 4 -  

t h e  c o h a i t s ,  >1 

,+ 

*% f . t 
4 . - .  

, /  

It was' b e l i e v e d  t h a t  t&is selection &f - c h i l d r e n  was 
, 

4 

'. * .  

e s s e n t i a l l y  , .  s i m i l a r  . t o  o t h e r  c a q a d i ~ a n  . . ;cb iM$en a n d  t p  t h b s k . 1 ,  
d .  

.. r e p o r t e d  i ,d o t h e r  a reas  cf t h e  w o r l d  d a v i n d  &ads ~ s i ~ l i l a r :  
- I 

'  technological^ advance;,  . w h i c h  are known t o  b e  d o n i i u t i v e  t o  - " 

I 
I - . - 

t h e  a t t a i n m e n t  gf f u l l  growth p & t e n t i a J . .  It- was a l s o  
/ - %  1 .  

c o n s i d e r e d  t h a t  c e r q a i n  m e a s + e m e n t s  a i n > n r m a t l o n  ceaarc$n3 
. ' 

t h e -  h e a l t h  s t a t u s  of t h e  indi!kdualp;and tdese were g i v e *  

special consideration,-&, selected s k i n f o l d s  an&aq . 
\ 

& 
g i r t h ,  ' ~ h e s e  a s p e c t s  axe more' f u l l y  d i s d u s s e d  on p a g e s  

20-25.7 F u r t h e m e  * w h i l e  h e i g h t  andm ; e i g h t  h a v e  been -- 
\, < 

c o n s i d e r e d  a s  be\ng r e f l e c t i v e ' o f  n u t r i t i o n r ,  a n d  i n d i c a t i v e  o f  
- h 

i .  i 
I 

t h e  h e a l t h  s t a n s  of t h e  kndip' idual ,  other a n t h r o p o m e t r i c  S. 
I 4 

d 

v a r i a b l e s  h a v e  , t e e n  suggg/ted a s  p r o v i d i n g  i n f o r a a t i d n  
< 8 

can be use& a s  a c o t m s e l f i n g  t m l ~  In tfie arm of sport s  

s c i e n c e ,  q s t r u c t u r a l  =pecif icety Bas been i n v e s t i , g a & d ,  in A - I _  

. , 
o l y m p i c  a t h l e t e s  a n d  o t h e r y  o u t s t a n d i n g  perf o s a a r s ?  ' H o w e v e r  I 





2 . , 
' - 

-5 

Y 

'1 
t I1 R E V I E P  OF LITERATURE 
< 

It m a y  be  a s k e d ,  w h y  i s  i t  c o n s i d e r e d  n e c e s s a r y  to 

m o n i t o r  g r o u t b  and  d e v e l c p  s t a n d a r d s  of measurements f o r  
,* 2- 

cfhi ldran? ' -s ince  g r o w t h  is a n a t u r a l  p h e n o m n o n  why not 

accept N a t u r e ' s  d i c t a t e s ?  Can man l e a r n  a n y - t h i n g  u s f u l  from 

these  s t a n d a r d s ?  

I n  a t t e u p t i r g  t o  u n d e r s t a n d  growth and development, it 

is n e c e s s a r y  t o  v i e w  the o r g a n i s m  a s  a n  o r g a n i z e d  t o t a l i t y .  

To do t h i s  a d e q u a t e l y  the i n d i v i d u a l  f a c t o r s  which c o o t r i b u t e  

t o  c h a n g e  mus t  ke c o n s i d e r e d  a n d  t h e  i n t e r r e l a t i o n s h i p s  

b e t u e e n  these f a c t o r s  .which p z o d n c e  m o d i f i c a t i c n  t o  t h e  

ge m u s t  be assessed. Thus i n  s e e k i n g  t o  d i s c o v e r  the  

source of , a n y  c h a n g e , i t  is n e c e s s a r y  t o  relate an  l l i m m e n s e l y  

c o n p l i c a t e d  p y s t o m  of b i o l o g i c a l  processes t o  a n  e n t i r e  world 

of socia l  a n d  p h y s i c a l  influences t h a t  i n p i n g s  o n  t h e  

i n d i v i d u a l  o v e r  a period of time." (Coan,  1366) 

It i s  ' u n f o r t u n a t e  that many cf t h e  q u e s t i ' o e s  r e g a r d i n g  

, huaan structure a n d  f u n c t i o n  can n o t  b e  a n s w e r e d  

s a t i s f a c t o r i l y  i n  terms of statistical certainty, but  a s  

pointed out by Ross e t  a l .  (19781, t h i s  is no r e a s o n  for  



d i s m i s s i n g  t h e  p r o b l e m ,  M a s s e s  of d a t a  c o n t i n u e  t o  be  

c o l l e c t e d  i n  t h e  hope  t h a t  o u t  o f  t h e  c h a o s ,  some order w i l l  

be d e t e c t e d .  

- 
P h i l o s o p h i c a l l y ,  t h e  u n d e r s t a n d i n g  a n d  d e v e l c p m e n t  of 

-any i n f o r m a t i o n  a i d s  in t h . t  " e x p a n s i o n  of n & a n  

c o n s c i o u s n e s s t f  (Boss e t  a1, , l 9 7 8 ) ,  a n d  b e c a u s e  of man ' s  

i n s a t i a b l e  c u r i o s i t y ,  kncwledge  e v o l v e s  f r o m  many sources, a 

u t i l i t a r i a n  f u n c t i o n  being a d o p t e d  a t  some l a t e r  d a t e  a s  
,' 

i n e v i t a b l y  more a n d  more  s c i e n t i s t s  i n v e s t i g a t e  a n d  e v o l v e  

new aspects o f  the o r i g i n a l  c o n c e p t .  
./ 

THE SIGNIFICANCE OF GROWTH ASSESSMENT 

> 

Growth  was d e s c r i b e d  by Tannar  (1976) as *'a f i n e  

y a r d s t i c k  o f  the h e a l t h  of i n d i v i d u a l s  and  p o p u l a t i o n s ,  

p e r h a p s  the b e s t  t h e r e  is," L i k e w i s e  J o r d a n  e t  a l .  (1975) 

r e p o r t i n g  a C u b a n ' n a t i o n a l  child g rowth  s t u d y  f o r  the 

cf a o n i t o r i n g  health, d e s c r i b e d  it a s  **a s e n s i t i v e  i n d e x  o f  

t h e  h e a l t h  a n d  n u t r i t i o n  of a p ~ p u l a t i o n . ~  

S t u a r t  and M e r e d i t h  (1946) saw a n t h r o p o a e t r y  a s  n o t  o n l y  

a n  Kad j u n c t  t o  m e d i c a l  e x a m i n a t i o n s  o f  schoo,l  c h i l d r e n n ,  but 

also as be i r ig  r ~ l a t e d  t o  c h i d r e n s *  p r o b a b l e  n u t r i t i o n a l  



s t a t e ,  w h i l e  Bassler a n d  S u h e r  (1951) identified r e g u l a r  a n d  

r e a s o n a b l e  gain i n  w e i g h t  as  b e i n g  e v i d e n c e  of s a t i s f a c t o r y  

health a n d  n u t r i t i o n ,  f a i l u r e  t o  g a i n  w e i g h t  e v i d e n c e  a n d  a 

w a r n i n g  t h a t  t h e  n u t r i t i o n  was inadequate or t h a t  g r o w t h  was 

O t h e r  a u t h o r s  who h a v e  c o n s i d e r e d  a n t b r o p o a e t r y  a s  

d* 
p r o v i d i n g  l o f o r m a t i o n  r e g a r d i n g  h e a l t h  a n d  n u t r i t i o n  were 

Pett and O g i l v i ~  (1956) Pryor (19 66) C h o o v i ~ a t h a n a v a n i c h  a n d  
f 

~ h o o v i v a t h a n a v a n i c h  (1972) , ' D e m i r j i a n  e t  a l .  .(1972) Rode a n d  .. 
Shephard (1973) , Eiab ich t  e t  al. (7574) ; a n d  Hammi l l  e t  al. 

T h u s  o n e  of t h e  more i m p o r t a n t  aspects o f  the s t u d y  of  

g r o w t h  l i e s  i n  the i d e n t i f i c a t i o n  o f  s o u n d  h e a l t h  a n d  

n u t r i t i o n  a s s o c i a t e d  w i t h  n o r m a l  g r o w t h .  C o n s i d e r i n g  t h e  

A e l a t i v e  s i s l p l i c i t y  i n v o l v e d  i n  a n  a n t h r o p o m e t r i c  survey,  a s  
f- - 
'- compared  w i t h  a n u t r i t i o n a l  s u r v e y  o r  any  o t h e r  m e t h o d s  f o r  

e s t i m a t i n g  c h a n g e s  i n  n u t r i t i o n  a n d  h e a l t h  s t a t u s  o n  a 

n a t i o n a l  b a s i s ,  i t  w o u l d  seem f o r t u n a t e  t h a t  t h i s  

r e l a t i o n s  h i p  exists. 

- T h e  i n c r e a s e  i n  stature, s e e n  i n  developing c o u n t r i e s  - 
has b e e n  t a k e n  t o  be i n d i c a t i v e  o f  a n  i m p r o v e m e n t  i n  

t e c h n o l o g y  w h i c h  i s  g r o b a b l y  a l so  h i g h l y  correlated u i t h .  



better n u t r i t i o n  a n d  h e a l t h  ( I r w i g ,  1976) .  F u r t h e r m o r e  

a p p r o p r i a t e l y  d e v e l o p e d  s t a n d a r d s  c a n  s e r v e  a s  r e f e r e n c e  
\ 

a g a i n s t  w h i c h  i n t e r v e n t i c n  p r o g r a m s  c a n  be * v a l u a t e d  a n d  
.% 

a g a i n s t  which c h a n g e  i n  h e a l t h  a n d  n u t r i t i o n  c a n  be a e t e c t e d .  
I 

- -- 
9 

It i s  c o n c s i v a b l e  that with c h a n g e s  i n  t h e  e a t i n g  h a b i t s  - 
of t h a  so c a l l e d  ' c i v i l i z e d  w c r l d * ,  together with e c o e o n i c  

r e c e s s i o n s  a n d  a d i m i n i s h i n g  n a t u r a l  f o o d  s u p p l y ,  there may .- 

be a n e g a t i v e  s e c u l a r  t r e n d ,  p o p u l a t i o n s  b e c o m i n g  s a a l l e r  and 

l i g h e r ,  r a t h e r  t h a n  t a l l e r  and h e a v i e r ,  t h e  s i t u a t i o n  which  

h a s  b e e n  r e p o r t c d  i n  t h e  p a s t  - i n  t h e  o p p o s i t e  d i r e c t i o n  t o  
'I 4 

t h e  one  reported t o  be c u r r e n t l y  d i s a p p e a r i n g .  

~ e v i a t i o c  f rom t h e  n o r m a l  p a t t e r n  of g r o w t h  thsn may be 

d u e  t o  i n a d e q u a c y  o f  t h e  n u t r i t i o n  o f  t h e  c h i l d  and a 

d e c l i n e  i n  t h e  . h e a l t h  s t a t u s .  Ih a d d i t i o n  it o f t e n  . 

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

a b n o r m a l i t y ,  a s  i n d i c a t e d  by  Vines (1977) .  U h i l e  t h s  

a b n o a a l i t y  may a p p e a r  t o  be r e l a t i v e l y  m i n o r ,  Vines was '' 

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

t o n s e g u e n c e s .  

Vines listed t h e  c e r e b r a l  g i g a n t i s m  o f  So.tos, t h e  

Beckw i t h -  W iedeman B s y  i idrome, Ma r f a n s  s y n d r o m e ,  
l 

h o m o c y s t i n u r i a  a n d  ' p i t u i t a r y '  g i g a n t i s m  a s  m a n i f e s t i n g  



u n u s u a l  g t o  v t h  p a t t e r n s  - a l l  c h a r a c t e r 2 z " e d  by e x c e s s i v e  

u e i y h t .  B u t  i n  V i n e s '  e x p a r i e n c e  m o s t  cases o f  extreme 
/ 

t a l l n e s s  were n o t i c e d  when a n  a n x i o u s  m o t h e r  p r e s e n t e d  h e r  
> 

d a u g h t e r  w h c  was l a r g e r  t h a n  o t h e r  g i r l s  of the same a g e .  A 

l i t t l e  g e n e t i c  c o u n s e l l i n g  and d i s s e m i n a t i o n  o f  i n f o r m a t i o n  

r e g a r d i n g  m a t u r a t i o n a l  growtb p a t t e r n s  was n e c e s s a r y  t o  a l l a y  , 
t h e  p s y c h o l o g i c a l  a n d  c u l t u r a l l y  iaposed fears  o f  t a l l  g i r l s .  

O f  more c o n c e r n  was t h e  p r o b l e a  of the s h o r t  g i r l  - whom 

V i n e s  c o n s i d e r e d  t o  l i e  telow t h e  3 r d  p e r c e n t i l z  - vho aay 

n e e d  f u r t h e r  m e d i c a l  i n v e s t i g a t i o n  w i t h  r e g a r d n  t o  p o s s i b l e  
;? 

s y s t e m i c  desease, m a l n u t r i t i o n ,  e m g t i o n a l  d e p r  i v a t i p n ,  

g e n e t i c  c o n s t i t u t i o n  a n d  e n d o c r i n e  system f u n c t i a ~ '  a l l  o f  

wh ich  s i n g l y  or i n  c o n c e r t  p r e d i s p o s e d  t o  v a r y  s h o r t  s t a t u r e  

which V i n e s  c o n s i d e r e d  was h a z a r d o u s  i n  t h a t  e a o t i o n a l  

i m m a t u r i t y  was p r o l o n g e d ,  

\ Uhere p u b e r t a l  delay or p r e c o c i o u s n e s s  was tihe 

c o n t r i b u t i n g  f a c t o r  t o  u n u s u a l  s h o r t n e s s  o r  t a l l n e s s ,  fl-rock 

(1977) s y m p a t h i z e d  ' with the mental a n g u i s h  or  e m b a r r a s s m e n t  

o f  t h e  child a n d  h e  s o u g b t  a r e l i a b l e  way t o  p r e d i c t  a d u l t  
# 

height i n  o r d e r  t o  d c c i d e  w h e t h e r  o r  not t h e r e  s h o u l d  be  

iaedical  i n t e r v e n t i o n .  by s e x  h o r ~ o n e  t h e r a p y  a s  o u t l i n e d  b y  i 



T h u s  t h e  e v i d e n c e  i n d i c a t e s  t h a t  the m o n i t o r i n g  of  

growth c a n  be  a n ' i ~ p o r t a n t  a d j u n c t  i n  a s s e s s i n g  the t o t a l i t y  

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

THE S I G N I F I C A N C E  OF S K I N P O L D S  

I t  was r e p o r t e d  b y  C h o o v i v a t  h a n a v a n i c h  a n d  
+ 

C h o o v i v a t h a n a n i c h  (1972) t h a t  th m i d - u p p e r  arm m e a s u r e m e n t  

had ,  f o r  some time,. beec o m ~ l o y e d  a s  a p u b l l c  h e a l t h  i n d e x  of 

7 -. .& 
p r o t e i n - c a l o r i e  m a l n u t r i t i o n @ o f  e a r l y  c h i l d h o o d  i n  different 

Q I ,  
7 l ', 

&parts of the world, T h e  a u t h o r s  c l a i m e d  t h a t  t h i s  a e a s u r e  

-W * c o u l d  be  used, when c o m p a r e d  w i t h  norms, t o  d e t e c t  a 
f 

d e f i c i e n c y  i c  mu-wle p r c t e i n ,  a  d i m i n i s h e d  a v a i l a b i l i t y  of 

c a l o r i e  s t o r a g e  i n  t h e  form of s u b c u t a n e o u s  f a t ,  o r ,  more  
- 
w i d e - s p r e a d ,  a g r o w t h  f a i l u r e  o f  t h e  b o d y  s t r u c t u r e s .  

U n f o r t u n a t e l y  t h e  a u k h o r s  e m p l o y e d  no d e f i n i t i v e  

l d n d m a r k s  i n  t h e i r  measuram$nt  techniques a n d  w h i l e  t h e  t h e y  
44 

c l a i m e d  t h a t  t h i s  was not a S f g n i f i c a n t  f a c t o r ,  this was 

r e f u t e d  by R u i z  et a l .  ( l 9 7 l ) ,  a n d  i s  d i s c u s s e d  u n d e r  E r r o r s  

of B e a s u r e e e n t .  

In the Bestern wcrld, a l l e g e d l y  free f r o m  the p r o b l e m s  

o f  m a l n u t r i t i o n  a n d  u n d a r n u t r i t i o n ,  o t h e r  problems beset t h e  

p o p u l a t i o n ,  i n  p a r t i c u l a r ,  o b e s i t y  a s  t h e  r e s u l t  o f  
5 



o v e r n u t r i t i o n  h a s  been i d e f i t i f i s d  ' a s  o n e  f a c t o r  which 

p r e d i s p o s e s  the i n d i v i d u a l  t o  diabetes m a l l i t u s  a n d  c o r o n a r y  

h e & t  d i s e a s e ,  

O b e s i t y  r e f e r s  to e v e r - f a t n e s s  (Garn ,  1972) a n d  i s  not 
** 

n e c e s s a r i l y  r e l a t e d  t o  w e i g h t  w h i c h  i s  c o n t r i b u t e d  t o  b y  

m u s c l e  a n d  b o n e  a s  well a s  f a t  t i s s u e  - a f a c t  which  was 

recognized o v e r  30 y e a r s  a g o .  

Bn o p e r a t i o n a l  d e f i n i t i o n  o f  o b e s i t y ,  p r o p o s e d  

' p t e v i o u s l y  b y  Seltzer a n d  H a y e r  (1965) h a s  m e n  r e t a i n e d  i ,e. 

the 8 5 t h  percentile is t a k e n  a s  t h e  u p p e r  l i m i t  of t ~ i c e p s  

s k i n f o l d  t h i c k n e s s ,  An  i n d i v i d u a l  h a v i n g  v a l u e s  a b o v e  t h i s ,  

b e i n g  described as  obese. 

t 

\ 
'Thus w i t h  a c c u r a t e  s k i n f o l d  maasu&en t s ,  a n d  by  

c o ~ p a r i s o n  of  t ' h i s  with i l e a n s  of p a s t  a n d  p r e s e n t  p o p u l a t i o n s  

i t  s h o u l d  b e  p o s s i b l e  t o  d e t e c t  a  s e c u l a r  t r e n d  i n  this 

v a r i a b l e .  T h i s  would a l s o  -- a s s i s t  i n  t h e  i d e n t i f i c a t i o n  o f  

p e r s o n s  who are  obese a n d  hence i d e n t i f y  t h o s e  who may be a t  

r i s k  i n  d i s e a s e s  a s s a c i a t e d  n i t h  o b e s z t y .  
, 

Garn  also i d e n t i f i e d  t h e  s p u r c e  of v a r i a t i o n  o f  

s k i n f o l d s  ( ' d o u b l e  fat foldsr) i n  c h i l d r e n  aged  2-18, 
-- 

b 

p r e s e n t e d  i n  t h e  10- S t a t e ^ N n t r i t i o n  S u r v e y  R e p o r t  a s  b e i n g  a 
t \ 

3 

3 



L 
I 

* * s y s t e m a t i c  b u t  nono l i n e a r  rela t i o n s h i y w  v i t h  e c o n d Q i c  

s t a t u s .  T h u s  i n d i v i d u a l s  w i t h  t h e  h i g h e r  "Income-Needs  

B a t i o * '  (INR) 2.25 - 3.00 ver ' e  r e p o r t e d  a s  b a i n g  40% f a t t e r  

t h a n  t h o s e  o f  least a f f l u e n c e  ( I M R  b e t w e e n  O*OO a n d  0.75) 

when t r i c e p s  s k i n f  o l d  v e r e  assessed. T h e  s o c i o - e c o n o m i c  

i n f l u e n c e  oc s k i n f o l d  a s p e a r e d  t o  be d r a m a t i c  a n d  seemed t o  
\ 

be  d e m o n s t r a b l e  i n  m a l e s  a t  all ages  t h r o u g n  t o  t h e  n i n t h  
t 

decade i r r e s p e c t i v e  of s k i n  c o l o u r ,  l i v i n g  w i t h i n  t h e  same 

s o c i a l  s t r u c t u r e .  T h e  p o s i t o n  of t h e s a  f a c t o r s  vith r e g a r d  

t o  f e m a l e s  was much less c l e a y ,  (Tan e t  a l .  l 9 7 4 ) ,  b e i n g  

c o m p l i c a t e d  by t h e  o n s e t  o f  m a t u r a t i o n  which i s  r e l a t e d  t o  

i n c r e a s i n g  f a t  d e p o s i t i o n .  

I n  c o m p a r i n g  s k i n f o l d  m e a s u r e m e n t s  of  h i g h  s c h o o l '  

c h i l d r e n  i n  m e t r o p o l i t a n  H a n i l a ,  v i t h  t h o s e  o f  U.S. A. norms,  

f i n d i n g s  r e v e a l e d  r a c i a l  d i f f e r e n c e s  w h i c h  were i n  f a c t  

a s c r i b e d  t o  g2onomic  a n d  n u t r i t i o n a l  d i f f e r e n c e s  (Tan st  a l .  

1 
I n  t h e  a p p l i c a t i o n  o f  n o r m a t i v e  d a t a  ta t h e  c l i n i c a l  '- 

s i t u a t i o n  t h e r a  may be  l i t t l e  j u s t i f i c a t i o n  to  a s s u m e  t h a t  

deviation from t h e  w a n  i s  i n d i c a t i v e  of t h a t  d e w i a t i o n  b e i n g  
m. 

b e n e f i c i a l ,  s u c h  i s  the situation w i t h  s k i n f o l d s .  An 

i n c r e a s i n g  aean o f  this parameter is i n d i c a t i v e  of i n c r e a s e s  



- 
i n  t h e  q u a n i t i t y  of s u b c u t a n e o u s  f a t  which n a y  be d e l e t e r i o u s  -%. 

to  t h e  i n d i v i d u a l  a n d  t o  ' t h e  p o p u l a t i o n  wh ich  is u s e d  t o  

e s t a b l i s h  t h e - o r a a t i v e  d a t a .  

I n  1972 Jenicek a n d  D e m i r j i a n  r e p o r t e d  t r i c e p s  a n d  

s u b s c a p u l a r  s k i n f o l d  a s s e s s m e n t  o f  o v e r  5,000 P r e n c h -  

C a n a d i a n  school a g e  c h i l d r e n  i n  M o n t r e a l .  T h i s  was the f i r s t  

a t t e m p t  a t  reporting t h i s  t y p e  of i n f o r m a t i o n  o n  C a n a d i a n  - 
c h i l d r e n  since 1953. t h e y  c o m p a r e d  t h e  t u o  sets of d a t a  a n d  

o b s e r v e d  a  " s e c u l a t  t r e n d "  t o w a r d s  h i g h e r  f a t .  They 

a t t r i b u t e d  t h e s e  d i f f e r e n c e s  t o  s a m p l i n g  a n d  t e c h n i q u e  

d i f f e r e n c e s .  _Had the r e l e v a n t  i n f o r m a t i o n  b e e n  c o l l e c t e d ,  

t h e  INB could h a v e  p r o v i d e d  more e v i o d e n c e  .of t h e  r e l a t i o n s h i p  

b e t w e e n  e c o n o ~ i c  s t a t u s  o n  s k i n f o l d  t h i c k n e s s e s .  S i m i l a r l y  ' 

v i t h  t h e  c o n t i n u i n g  i n c r e a s e  i n  c o r o n a r y  heart &isease, 
G 

aoni t o r i n g  s k i n f o l d  thicknesses s e r i a l l y  a n d  c o a p a r i n g  t h e m  
r il 

v i t h  the i n c i d e n c e  o f  disease, c o u l d  be most i n f o r m a t i v e .  -- 

- 

AEMI C I R C U H F E R E N C E  

The v a l u e  of the m e a s u r e m e n t  of h e a d  c i r c u m f e r e n c e  is 

now established c l i n i c a l l y  i n .  t h a t  i t  c a n  i n d i c a t e .  
-- 

p a t h o l o g i c a l  ae n t a l  c o n d i t i o n s .  H e l l h a u s  (T968j established 

- norms for t h i s  m e a s u r e m e n t  from l i t e r a t u r e  i n  the prev ious  20 -- 

y e a r s .  H e  i n d i c a t e d  t h a t  c h i l d r e n  w i t h  a head c i r c u m f e r e n c e  
i '  
1 
t 
t 
t 
3 
L 



two s t a n d a r d  d e v i a t i o n s  from t h e  mean, might ,  show m e n t a l  
a 

i 

r e t a r d a t i o n  w h i c h  was s u g g e s t i v e  of Down 's s y n d r o m e .  - 

~ u r t h e r m o r e i - b e c a u s e  o f  t h e  a p p a r e n t  s t a b T l i t y  o f  head 

@ r c u m f e r e n c e  i n  c h i l l d r e n  a t  v a r i o u s - a g e  l e v - e l s ,  he  
~- 

s u g g e s t e d  t h a t  a n y  a e a s u x e a e n t  Bore t h a d  t h e  mean could be . * \ 
c o n s i d e r e d  a s  a t y p i c a l ,  a n d  t h e  i n d i v d u a l ' s  d e v e l o p n e n t  

- - - - 
- - - - - - - 

r e q u i r e d  a t t e n t l ~ n .  

u h i l e  t h i s  type of c o n d i t i o n  is  more l i k e l y  to  b e  
- "L \ - - I  

d e t e c t e d  r o u t i n e l y  b e t w e e n  b i r t h  a n d  two y e a r s  o f  a g e ,  s u c h  

m e a s u r e n e n t  c o u l d  be d i a g n o s t i c  f o r  c o n d i t i o n s  s u c h  a s  
.= 

h y d r o c e p h a l u s ,  and t r a u m a t i c  s u b d u r a l  h e a a t o m a s ,  w h i c h  may 
- 

o c c u r  l a t e r  i n  c h i l d h o c d .  ~ u r t h e f ,  S t e p h e n s o n  e t  a l .  (-1 968) 

i n v e s t i g a t i n g  h e i g h C  and  weight r e l a t i o n s h i p s  i a  cerebral 

- g i g a r r t i s s t  f o u n d  t h a t  e i g h t  out o f  t en  eases of- g i g a n t i s m  - 

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

; f a l l i n g  two t o  five s t a n d a r d  d e v i a t i o n s  fro8 the mean. @ 

" PHYSICAL P E B F O B B A P C E  
'F 

% f 
One o f  t h e  more r e c e n t  i n n o v a t i v e  a n d  s t i m u l a t i n g  . 

a p p l i c a t i o n s  cf a n t h r o p o a e t r y  h a s  o c c u r r e d  i n  a t t e m p t s  to  4 

"* 
- i d e n t i ~ f 5 s i  F6ZfiEte+Gt5icsof bddy bu2m ih h i g h  

- 

\ 
- p e r f o m t e  a t h l e t e s  rrhkh appvif~---+s~ct-~~se ---- - - -7 

rl 

i n d i v i d u a l s  who, o t h e r  t h i n g s  b e i n ~ ' • ’ a v o u r a b l e ,  a t e  more 
e , - 

% -. 
l i k e l y  t o  achieve s u c c e s s ,  - .  

u 
* % 



< 

* * 
S u b j e c t i v e l y ,  it is r e l a t i v e l y  - e a s y  t o  i d e n t i f y  &tween 

the l o n g  distance runner, t h e  s h o t  p u t t e r ,  t h e  j o c k e y  a n d  t h e  

b a s k e t b a l h r  o n  the b a s i s  of bodx s ize ,  lt is also p o s s i b l e  
. - 

tx objective measurement  c a n  be u s e d  -to i n d i c a t e  p o s s i b l e -  
- + 

.* - 
** *- 

success a n d  moreover  t h a t  o b j e c t i v e  d a t a  c a n  b e  u s e d  a s  a  . 
* - - - -- - -- - - =.' - --- 

_ tool i n  a t h l e t i c  c c u n s e l l i n g  when a p p l i e d  t o  t h e  y o u n g - c h i l d .  

In 1968 C l a r k e ,  +Etor coaducting a longitudinal s t u d g  o n  - -- 

-P young a t h l e t e s ,  reported t h a t  a t  young a g e s  and over a wide 

- r a n g e  of a c t i v i t i e s ,  t h e  i n d i v i d u a l s  who were s - u e c e s s f u l  on 

the  a t h l e t i c  teams were t h o s e  uho were t a l l e x  s - -  an'd h e a v i e r  

t h a n  t h e i r  n o n - a t h l e t i c  F e e r s .  1 t r e n d  toward  ta&r and . 

h e a v i e r  a t h l e t e s  coapet ing  i n  t h e  s a n e  e v s n t  was * t e c t e d  by 
\ 

3011 e t  al. (7966) i n  e x a a i n i n g - t h e s e  v a r i a b l e s  durihq the 

1928,  1960 a n d  1964 Olympic  Games, 

u h i l e  t h i s  phencmencn could  be e x p l a i n e d  by t h e  s e c u l a r  

f r & d  which  uas still e v i d e n t  a t  that tine, L la l ina  (1972) 

notkd'  ao increase i n  the h e i g h t  and w e i g h t  of f o o t b a l l e r s  

fro. 1899 to - -1970  w h i c h  appeared t o  be more ?larked than " t h e  

-- -- 

n o t  be  f u l l y  e x p l a i n e d  i n  terms of t h e > c u l a r  increase i n  
+ . 

2- * ,- 

h e i g h t .  - 
I 

- 
4 

- 
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2 ~ n f o r t u n a t e l ~  t h e r e  were n o  c u r r e n t  available canadion norms 

t o  a l l o w  a  coaparison of a n y  of ~ a u l k ~ i e r ' s  results. Thus  h e  

- was n o t  a b l h  t o  assess how t h e  j o u n g  s k a t e r s  compared  with.  

t h e i r -  oun a g e  g r o u p ,  

T h e  ability t o  j u d g e  t h e  A r e l a t i v e  p o s i t i o n  of t h e  
- 

i n d i v i d u a l  w i t h  respect t o  h i s  a g e   group i n  r e g a r d  t o  a n y  o n e  

variable i s  p e r h a p s  more i n d i c a t i ~ e  o f  f u t u c e  s u c c e s s  t h a n  

anp &her coaparison. T h i s  is especially so i f  t h e  report by - 

'. Oven (1973) can be s u b s t a n t i a t e d  namely  t h a t  t h e r e  i s  a n  

a s s u m p t i o n  t h a t  " s m a l l  children t e n d  t o  con t ' i nue  t o  be s m a l l  

... a n d  large c h i l d r e n  t e n d  t o  be near t h e  u p + r  

p q r c e n t i l i s .  The, accuracy a n d  r e x i a b i l i t y  o f  that s t a t e m e n t  

can o n l y  be judged by e x t e n s i v e  l o n g i t u d i n a 1  s t u d i e s .  

' PSYCHOLOGICAL COBSIDEBAIIOBS 

i d e a  o f  a * s o u n d  mind i n  a s o u n d  b o d y *  was 
* 

9;ri 
b y  Krogman (1955) t o  "a s o u n d  d e v e l o p i n g  mind i n  

- 

a s o u n d  developing. bodym when it vas s u g g e s t e d  t h a t  p h y s i c a l  

growth' @ y a f  feci' both t h e  mental a n d  b s h a v i o u r a l  d e v e l o p m e n t  

of t h e  c h i l d .  
- - - 

-- ----- - - - - - - - 

This line of intenest was p u r s u e d  b y  Ketcham (1960) Flho ' 

i n v e s t i g a t e d  the physical and mental t r a i t s  o f  i n t e l l e c t u a l l y  
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gifted a n d  m e n t a l 1  y. r e i a r d e d " b o p s , ,  c o ~ i c l u d i n g  t h a t  * t h a  
- .  

i n t e i l e e t u Q A y  g i f t e d -  k c g $ '  *ere to  'be  f o u n d  in t h e  h i g h e r  . 
Y - .  .. t i l e s  w t t h  r e g a r d  to-. h e i g h t  a i d  u's ight  while t h e  

r e t a r d e d '  boys were  ' found to  ' t e  in ' tne  l o w e r  p e r c e n t i l e s .  It . . 
j .  

.was> t e m p t i r i g  t,o d r a y  t h e  o b v i o u s  c o n c l u s i o n ' s ' ,  but d u e  t o  t h e  
* ' . / 

- f ' a c t ' * t h a t -  rid c o c i d e r a t i o n  was g i v e n  t o  t h e  m a t u r i t y  or t o  
. p  4 

. I -  - ' 
t h e  s d ' c i a l -  clas:--of t h e  subjects, b o t h  of which  are known t o  

s i g n i f i c a n t l y  i n f l u e n c e  $he g r o w t h  p a t t e r n ,  t h e  r e s ' u l t s  of - 

this s u r v e y  h&;e ' l i t t l e  rea l  s i g n i f i c a n c e .  . \. - 

. Nevertheless D o u g l a s r e t  a l .  (1'965) t o o k  i n t o  a c c o u n t  
/ 

b o t h  s o c i a l  c l a s s  a n d  t h e  stage,  o f  s e x u a l  d e v e l o p m e n t -  when 

. " 
reporting that there war  a h i g h  d e g r e e  o f  c o r r e L a t i o n  b e t w e e n  

4 

r' e d u c a t i o n a l  a b i l i t y  a n d  height a n d  t h a t  t a l l e r  c h i l d r e n  
. *  , . I L  

t e n d e d  - to  b e  superior i n  m e a s u r e d  e d u c a t i o ~ a l  a b i l i t y  -and - - - .  
a t t a i n m e n t ,  a t  l e a s t  u p  t o  15 y e a r s  o f  a g e .  

Lundaan  (1972) , i n v e s t i g a t i n g '  S w e d i s h  s c h o o l  c h i l d r e n  

c i t e d  t h e  ucrk of Schiotz, who i n  1917 p r o p o s e d  t h a t  o n ' t h e  

a verage, B o r v e y i a n  c h i l d r e n  w i t h  t a l l e r  sta t u r e  were from 

w e a l t h i e r  p a r a n t s  t h a n  were s h o r t  c h i l d r e n  a n d  t h a t  on the 

a v e r a g e ,  t h e s e  same ' t a l l  c h i l d r e n  a c h i e v e d  h i g h e r  g r a d e s  i n  
'* 

s c h o o l .  Lundnan v a l Z d a t e d  w6af he  teferrea € T E - f S c h i o f z p  p-pp 

R - t t f e s *  a& &isct t s sed  both the g-5c: and ixmirmmerrt&- pp - 

f a c t o r s  w h i c h  may h a v e  bad some i n f l u e n c e  on is work. Ir P 



a d d i t i o n  h e  f c u n d  ,a c o r r e l a t i a n  between t h e  size of h e a d  a n d  

success a t  s c h o o l  a s  u e l l  a s  a n  a s s o c i a t i o n  between I .Q.  and  

h a i r  c o l o u r .  The s i g n i f i c a n c e  'of these c o r r e l a t i o n s  h a v e  

a p p a r e n t l y  n o t  w a r r a n t e d  f a t h e r  i n v e s t i c j a t i o ~  no d o u b t  due t o  

a l a c k  o f  evidence t h a t  t h e r e  is any  real  m e a r i n g  in the 

c o r r e l a t i o n .  

4 

I n  h i s  book,  "Atlas of Aant@ i n  1954,  S h e l d o n  a p p e a r e d  t o  

identif~ p e r s o n a l i t y  with s o s a t u * y p e  (boyd build) a-sd it:was 

, t h i s  u n f o r t u n a t e  a s p e c t  c f  h i s  uork which  b r o u g h t  

u n f a v o n r a b l e  r e a c t i o n s ,  t h u s  setting b a c k  t n e  u o r k  o n  

s o m a t o t y p i n g .  

U a l k e r  (1963) examined 'body b u i l d  and b e h a v i o i r  id- young 

c h i l d r e n ,  e x a a i n i n g ,  i ,n  r a t i n g s  o f  the 

b e h a v i o u r  of the c h i l d ,  be r e l a t e d  t o  
1 

t h e  c u r r e n t  s t a t a s  o f  

q u a s i - S h e l d o n i a n  effect, i n  t h a t  t h e  p a r e n t  v i e w e d  the 

behaviour of t h e  c h i l d  t o  be  m o d i f i e d  by h i s  g r o w t h  s t a t u s ,  

ft c o u l d  be a r g u e d  t h a t  t h i s  effect m i g h t  t h e n  i n f l u e n c e  t h e  
A 

actual b e h a v i o u r  of t h e  c h i l d  as well as  t h e  p e r s o n a l i t y  of 
- - -- - %  -- 

the c h i l d .  A l t e r n a t i v e l y  it c o u l d  be s u g g e s t e d  t h a t  c h i l d r e n  
- - 

of a particular b o d y  b u i l d  d i s p l a y  a c e r t a i n  type of 

b e h a v i o u r  a n d  p e r s o n a l i t y  - a n  a r g n a e n t  which h a s  l o s t  f a v o u r  

s i n c e  t h e  a n t i - S h e l d o n i a n s .  



In 1977, H a r n e t t  e t  31. e x a m i n e d  p e r s o n a l  s p a c e  i n  - 
' r e l a t i o n  t o  body  h e i g h t .  They i d e n t i f i e d  a ~ e r s o n a l  \! 

h f l u s n c e  w h i c h  was r e l a t e d  t o  t h e  d i s . t a n c e  o n e  i n d i v i d u a l  

s t o o d  f r o m  a n o t h e r ,  s u c h  t h a t  t h e  t a l l e r  t h e  s u b j e c t ,  t h e  

f u r t h e r  away a n  observer s t o o d  a s  i f  to  I t m i t i g a t e  t h e  

s t i s u l u s  c h a r a c t e r i s t i c s  o f  t h e  t a l l  o b j e c t  pe r son . "  

H h i l e  t h i s  effect may seem t o  h a v e  l i t t l e  p r a c t i c a l  L 
a p p l i c a t i o n ,  i ts  i d e n t i f i c a t i o n  e n a b l e s  man t o  more  f u l l y  

u n d a r s t a n d  himself a n d  h i s  r e l a t i o n s h i p  w i t h  o t h e r s ,  a e d i a t e d  
.. 

t o  some e x t e n t ,  s i m p l y  ky d i f e r e n c e s  i n  s t a t u r e .  

T h s  r e l a t i c n s h i p  cf  s t a t u z e  a n d  p r e s u a a b l y  o t h e r  

a a t h r u p o a e t r i c a ~  detail- t u ; t h e - p s f c b o l o g f ' o f  the - i n d i v i d u a l  - 

is a much more c o n ~ l e x  c c n s i d e r a t i o n  t h a n  mere p h y s i c a l  

c o m p a r i s o n s .  There dppear  +d-'hs a o r e  f a c t o r s  w h i c h  might 

i n f l u e n c e  t h i s  r ~ l a t i o n s h i p  and  t h e  i d e n t i f i c a t i o n  of 

i n t e r a c t i o n  effects #between t h e s e  f a c t o r s  p o s e s  a n  awesoae 

task. 

* 



GROWTH STUDIES A I D  STANDARDS 

A t  a meet ing  i n  T u n i s ,  F e b r u a r y  1971,  o f  t h e  

I n t e r n a t i o n a l ,  Union of N u t r i t i o n a l  S c i e n c e s ,  s e v e r a l  

r e c o m m e n d a t i o n s  were made w i t h  r e g a r d  t o  the e s t a b l i s h a e n t  of  
4 

g r o w t h  s t a n d a r d s .  (Commit tee  r e p o r t ,  1972) . 
I 

From the r e c o m m e n d a t i o n s ,  t h e  most  s i g n i f i c a n t  would 

appear t o  h a v e  k e n :  

1.) Each c o u n t r i e s  (sic) own s t a n d a r d s  mus t  b e  d e r i v e d  

a f rom c a r e f u l l y  s e l e c t e d  s a a p l e s  r e p r e s e n t i n g  c h i l d r e n  g r o w i n g  " 

% 
i n  an  o p t i m a l  environment f o r  t h a t  c o u n t r y .  Genetic a n d  

rac ia l  factors rust be  d e f i n e d  and  . a p p r o p r i a t e l y  r e p r e s e n t e d  

2 )  Equally v i t a l  is the need f o r  t h e  s t a n d a r d s  to  be 

d e r i v e d  from a c c u r a t e l y  o b t a i n e d  b a s i c  d a t a .  F i v e  m e a s u r e s  

were recommended v i z .  height, (nude)  weight, u p p e r  arm 

c i r c u m f e r e n c e ,  t r i c e p s  skin f o l d  and  head  c i r c u m f e r e n c e  t o  

three p a r s  of age, 

3) C r o s s - s e c t i o n a l  s t u d i e s  f o r  t h e  a b o v e  would produce 
1 

- - - -p - ---- 2 

c o m p a r a t i v e l y  r a p i d  r e s u l t s  and would be of g r e a t  p r a c t i c a l  

v a l u e ,  . . . t h e s e  s t u d i e s  s h o u l d  be r e p e a t e d  at i n t e r v a l s  of 



s e v e r a l  y e a r s  t o  assess s e c u l a r  g r o w t h .  L o n g i t u d i n a l  s t u d y  

cf some of t h e  s u b j e c t s  would  b e  a n  added a n d  i d e a l  

p r o j e c t i o n .  

I n  c o n s i i i e r i n g  the f i r s t  r e c o m m e n d a t i o n  t h e  

d e t e r m i n a t i o n  of a n y  mean p a r a n e t e r s  a s s u m e s  t h a t  the 

measurements a r c  d i s t i b u t e d  n o r m a l l y  i , a .  e x h i b i t  a G a u s s i a n  

d i s t r i b u t i o n ,  and f u r t h e r a o r e  t h a t  t h e  p o p u l a t i o n  f r o m  which 

t h e  r e s u l t s  a r e  c o l l e c t e d  a r e  normal w i t h  r e s p e c t  t o  a l l  

factors. In Ban t h i s  p o s e s  t h e  i m p o s s i b l e  t a s k  of 

n o r m a l i z i n g  s o c i o - e c o n o m i c ,  c u l t u r a l ,  genetic, p s y c h o l o g i c a l  

a n d  p h y s i c a l  f a c t o r s ,  I n  a n t h r o p o m e t r i c a l  s t u d i e s  i t  i s  n o t  

a l w a y s  a v e n  p o s s i b l e  t o  identify a l l  these f a c t o r s .  
.- , 

C o n s e q u e n t l y ,  d e s c r i p t i o n s  of t h e  p o p u l a t i o n  u n d e r  
9 

c o n s i d e r a t i o n  a r e  b y  no means  def i n i t i v t ,  b u t  by considering- 

s u f f i c i e n t l y  l a r g e  numbers ,  v a r i a b i l i t y  r a t h e r  t h a n  

s e l e c t i v i t y  i s  hoped t o  be e x p r e s s e d  i n  d e r i v e d  d a t a .  

shetber o r  n o t  i t  is n e c e s s a r y  f o r  e a c h  c o u n t r y  t o  

d e v e l o p  i ts own s t a n d a r d s  d e p e n d s  on t h e  q u e s t i o n s  which  are 

being a s k e d .  I n t e r n a t i o n a l  c o m p a r i s i o n s ,  r e q u i r e  o n e  
F 

standard r e f e r e n c e  w h e r e a s  c h a n g e s  of o n e  g r o u p  within a 
t 

k o u n t r y  t o  a- similar g r o u p  w i t h i n  the same M u n t T y  Z X e - b i t  



I n  w t a b l i s h i n g  n o r m a t i v e  d a t a - t h e r e  a r e  s u p p o r t e r s  f i r  . - 

c o n s i d e r i n y  the s e l e c t i o n  of t h e  s u b j e c t s  l l v i n g  u n d e r  

o p t i ~ a l  c o n d i t i o n s  as o p p o s e d  t o  t h o s e  who support s e l e c t i o n  

of s u b j e c t s  f r o r  a a i d d l e - c l a s s  e n v i r o n a e n t  a n d  the 

d i f f i c u l t y  of  -- d e f i n i t i o n  o f  e i t h e r  o f  these envircnaents  is 
,m 

24 ' 
. 

u n d e r s t a n d a b l y  c o m p l e x  . Income,  g r o s s  n a t i o n a l  p r o d u c t ,  
"b - 

e d u c a t i o n ,  a n d  f reedom from d i s e a s e  a r e  a l l  i n d i c a t o r s  u h i c h  
I' 

"b c o u l d  be u s e d  t o  d e f i n e  s t a t u s ,  

T a n n e r  i( 1976) recommended t h a t  t h e  f l b e s t - o f f  g ~ o u p f t  

should be u s e d  

seven ' 'years i n  

a r g u e d  a g a i n s t  
A- . * 

d -  < , 

and t h a t  survey.6 s h o u l d  hk made e v e r y  f i v e  t o  

a l l  y a r t s  o f  a  bo ,un t ry .  However h e  a l s o  

t h i s  g r o u p  b e i n g  u s e d ,  r e c o g n i z i n g  t h a t  they 

and grow up t a l l e r ,  t h u s  not f u l l y  
.-. 

r e p r e s e n t i n g  the mean of t h e  p o p u l a t i o n .  
- - 

~ a b i c h t  e t  al .  (1974) s u g g e s t e d  t h a t  n c o ~ p a r i s o n s  t o  

e s t i m a t e  t h e  n u t r i t i o n  a n d  h e a l t h  s t a t u s  of p o p u l a t i o n s  a r e  

best made b y  c h B e s i n g  a  l a r g e  s a m p l e  o f  midale c l a s s  c h i l d r e n  

. . , a s  the s t a n d a r d  cca~arison.~ 

, - 
?1 

It might be asked w b e t h e r  we w a n t  t o  c h a n g e  t h e  g r o w t h  

m e a s u r e s  a n d  p a t t e r n s  by t h e  n a n i p o l a t i o n  of t h o s e  f a c t o r s  
- - - - - - - - - - - - 

u h i c h  i n f l u e n c e  growth, c d o e s  t h e  i n t e r e s t  i n  m o n i t o r i n g  
- - 

g r o w t h  l i e  s i m p l y  i n  o b s e r v i n g  c h a n g e s  which o c c u r  a s  



a n c i l l a r y  results w h i c h  a r e  a p F r o p r i a t e  t o  t h e  p r e v a i l i n g  
rp 

c o n d i t i o n s ?  I n  s o n e  c c u n t r i e s  s t r i v i n g  to  create  g r e a t e r  ' ,> - 
a. - 

g r o w t h  i n  i n d i v i d u a l s  may i n  f a c t  b e  d e l e t e r i o u s  -. t o  t h e  w h o l e  

economy of t h a t  c o u n t r y  b y  a  d r a i n  o n  u a t u r a l  

r e s o u r c e s .  u c f o r t u n a t e l y  some o f  t h e  w r i t e r s  i n  t h i s  a r e a  

i m p l y  t h a t  h i g g o s t  i s  b e s t  and  s m a l l e s t  i s  i n f e r i o j  - a 
- 

p h i l o s o p h y  which needs r e c o n s i h e r a t i o n .  

Wi th  r e g a r d  t o  t h e  s e c o n d  r e c o m m e n d g t i o n ,  i t  was i n  1927 

t h a t  D a v e n p o r t  described h i s  reasons f o r  writ ing  h i s  g u i d e  t o  

m e a s u r e m e n t  a s  an a t t e m p t  t o  s y s t e m a t i z e  m e a s u r s m e n t  and  

t h e r e b y  p r o v i d e  a f r a m e u o r k  w i t h i n  wh ich  d i f f e r e n c e s  c o u l d  b e  

e x p r e s s e d  m e a n i n g f u l l y  and q u a n t i t a t i v e l y .  F u r t h e r m o r e  h e  

w r o t e ,  He dc n c t  m e a s u r e  f c r  s e a s u r e m e n t s ,  b u t  for  

s c i e n t i f i c  c o m p a r i s o n s ;  a n d  hence n o t  a number, b u t  the  b e s t  

number is t o  b e  o b t a i n e d e n  

Since t h a t  p u b l i c a t i o n ,  s e v e r a l  o t h e r s  h a v e  a p p e a r e d  
r- 

( ~ r d l i c ~ a  1952 ,  n o n t a q u  and  A s h l e y  1960, O l i v i e r  4969, Ue iner  

and L o u r i e  1969,  BornS e t  aL. 1 9 7 7 ) .  a l l  h a v e  some 
e -, 

a o d i f i c a t i o n s  t c  D a v e n ~ c r t ' s  d e s c r i p t i o n s ,  a n d  t o  o t h e r s  .A 

p u b l i s h e d  before t h e m  b r o u g h t  a b o u t  b y  t h e  e x p e r i e n c e s  of t h e  
- - -- -- 

a u t h o r s ,  A 1 1  s h o w i n g  d p r o g r e s s i v e  d e g r e e  o f  d e f i n i t i o n ,  u p  
- -- 

t o  the most r e c e n t  p u b l i c a t i o n  o f  R o s s  et. a l .  (397% - 



- 

* 
s ~ e c i f i c a t i o n s  of m e a s u r i n g  e q u i p m e n t  a n d  e x p l i c i t  

i n s t r u c t i o n s  t o  d e s c r i b e  the a e a s u r i ' n g  t e c h n i q u e ,  h a v e  l e d  t o  
i 

a c o n s i s t e n c y  of d a t a  c o l l e c t i o n  where the re  c a n  b e  - l i t t l e  

c o n f u s i d n ,  a n d  f u t u r e  c o - o p e r a t i v e ,  joint i n t e r n a t i o n a l  

s t u d i e s  a n d  s u r v e y s  w i l l  e n  j o y  a' h i g h  l e v e l  of  

s t a n d a r d i z a t i o n  never before p o s s i b l e .  

V i t h  r e g a r d  t o  t h e  t h i r d  r e c o ~ a e n d a t i o r ;  of t h e  

committee, T a n n e r  (7962) r e p o r t e d  t h e  o l d e s t  s t u d y  o f  g r o w t h  

i n  e x i s t e n c e ,  when C c u n t  P h i l i b e r t  Gueneau  de f l o n t b e i l l a r d  
L b 

recorded t h e  h e i g h t  of h i s  s c n  e v e r y  s i x  m o n t h s  from b i r t h  t o  

e i g h t e e n  y e a r s  o f  a g e  (1759-1777). It was v i r t u a l l y  from 

t h i s  l o n g i t u d i n a l  record t h a t  t h e  p r o l i f e r a t i o n  of g r o v t h  

curves h a v e  d e v e l o p e d ,  acd from u h i c h  g r o w t h  c h a r a c t e r i s t i c s  

have heen e l u c i d a t e d ,  - - 

! 

T y p i c a l l y ,  t h e r e  a r e  t u o  m e t h o d s  u s e d  i n  t h e  d e v e l o p m e n t  

'of g r o w t h  c u r v e s ,  naaely, l o n g i t u d i n a l  s t u d i e s  i n  uhich the 
- 3 - 7 s u b j a c t s  are m e a s u r e d  a t ,  say, 6 month i n t e r v a l s  o v e r  a 

p e r i o d  of years, a n d  c r o s s - s e c t i o n a l  s t u d i e s  i n  v h i c h  

subjects fro@ all age groups are measured a t  t h e  one time, 

o n c e  ~ n l y .  B o t h  h a v e  b e e n  u s e d ;  b o t h  h a v e  a d v a n t a g e s ;  b o t h  
\ 



s w s  (1965) a n d  B a l t e s  (1968) c o n s i d e r e d  t h a t  n e i t h e r  

t y p e s  of  s t u d y  were a d e q u a t e  f o r  c o m p a r a t i v e  s t u d i e s  where 

t h e r e  a r e  g e n e t i c  o r  c u l t u r a l  c h a n g e s ,  s i n c e  n e i t h e r  g i v e  

i n f o r m a t i o n  which c o u l d  b e  r e g a r d e d  a s  t r u e  a g e  e f f e c t ,  

However t h e  c l a i m s  o f  these a u t h o r s  h a v e  e v o k e d  l i t t l e  

r e s p o n s e  f r o m  a n t h r o p o a e t r i s t s ,  p e r h a p s  due t o  t h e  

s o p h i s t i c a t i o n  and c o m p l e x i t y  cf the m a t ' e m a t i c a l  p r o c e d u r e s  

which t h e y  s u g g e s t  a s  an  a l t e r n a t i v e  - p r o c e d u r a s  which may 

be s t a t i s t i c a l l y  a p p r o p r i a t e  b u t  c o n c e p t u a l l y  c o n f u s i n g  t o  

t h e  p e r s o n  u s i n g  the d e r i v e d  d a t a ,  

f l eanwhi le  Van I T  Hof (1 977) c o n s i d e r e d  b o t h  l o 3 g i t u d i n a l  

and  c r o s s - s e c t i o n a l  d a t a  a s  t h e  t e s t s  of measurement  o f  

g rowth .  T h e  l o n g i t u d i n a l  s t u d y  h e  saw a s  "one u e l l - d e f i n e d  

s t a t i s t i c a l  p o p ~ l a t i o n . * ~  T h i s  implies h e a v y  biases and - - 

c o n s e q u e n t l y  l i m i t e d  a p p l i c a b i l i t y .  Only  when v e r y  la rge  

p o p u l a t i o n s  are i n v e s t i g a t e d  u s i n g  t h i s  metnod may a  norm 

r e p r e s e n t a t z v e  s a m p l e  be  t a p p e d .  It is c h a r a c t e r i s t i c  of 

t h e s e  s t u d i e s  t h a t d t h e y  a r e  time c o n s u m i n g  a n d  i n d e e d  t h e  

Leuven S t u d y  o f  21,174 c h i l d r e n  from a g e  12-19 (Siiuons et ,  - 

al. 1 9 7 4 )  s t a t e s  t h a t  a f t e r  f i v e  y e a r s  t h e y  .ll...need a few 

Bore y e a r s  b e f o r e  all wanted c o m p u t a t i o n s  a n d  c o m p a r i s o n s  a r e  

g r o w t h  p a r a m e t e r s  a n d  p a t t e r n s  will have o c c u r r e d  a n d  
. - 

reassessment w i l l  be necessary. 



P u r t  h e r  Van. 'T flof s u g g e s t e d  t h a t  c r o s s - s e c t i o n a l  data 

taps d i f f e r e n t  p o p u l a t i o n s  a n d  i s  t h e r e f o r e  more v a r i a b l e .  

T h i s  t y p e  of study does n o t  g i v e  nas  consistent a  d e s c r i p t i o n  

of g rowth ,  a n d  t h e  a p p l i c a t i o n s  ,., a re  l i m i t ~ d . ~  

F u r t h e r m o r e ,  i f  age effects are b e i n g  d e t e r m i n e d ,  ' c o h o r t  0- 

e f f s c ~ s 8 ,  d u e  to t h e  secular trend, which  accounts fa the - - 

p r i m a r y  d i f f e r e n c e  between cross a n d  l o n g i t u d i n a l  s t u d i e s ,  a s  

well a s  ' t i a e  o f  n e a s u r e m e n t  e f fec ts8  (Billzwicz 1967) are * .  

- -  - 

b o t h  d i s t u r b i n g  f e a t u r e s ,  However t h s  p r e s e n c e  of  the 

s e c u l a r  t r e n d  i s  i n  d o u b t  a n d  ' t i n e  of a a a s u r e m e n t '  ef-fects 

c a n  be e l i n i n a t e d  by c a r e f u l  s t u d y  o r g a n i z a t i o n ,  which  makes I .  

c r o s s - s e c t i o n a l  s t u d i e s  more a p p e a l i n g .  :+ 

I d e a l l y  a l l  test measnremenPs s h o u l d  be c o a p a r e d  w i t h  a 
- - - -  - - -  - - - -- - 

n o r m a l i z e d  s a m p l e  c o l l e c t e d  a t  t h e  same time of measurement  

t o  e n s u r e  t h a t  t h e  s t a n d a r d s  are a p p r o p r i a t e  to  t h e  time a n d  

t h e  p l a c e .  From a practical  point o f  view, t h i s  is o b v i o u s l y  

n o t  p o s s i b l e , ' ,  

One o f  the a i r s  of the present s t n d y  u a s . t o  coll&t d a t a  

as  q u i c k l y  a n d  e c o n o m i c a l l y  a s  p o s s i b l e  so  t h a t  t h e y  c o u l d  b e  

g e n e t i c a l l y ,  p h y s i c a l l y  and  b i o l o g i c a l l y  s imi la r  t o  that from 
- - 

-pp -- - --- 

which t h e  s a m p l e  was d r a u n .  Pcr t h i s  r e a s o n  a 
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t a l l  

T h e r e  is n e v e r t h e l e s s  s o a e  d e g r e a  oT v a r i i b i l l t y .  s i n c e  
f i  

p a r e n t s  h a v e  s h c r t  children and v i c e  -versa .  Sole o f  

t h i s  v a r i a b i l i t y  c a n  be a t t r i b u t e d  t o  genetic a s s o r t m e n t ,  ' 
t 

P u r u s h o  (1974)  identified a d d i t i v i t y  df gens action in 
-- a 

c h i l d r e n  i n  t h e  6 to 17 years age p e r i o d ,  a n d  c a l c u l a t e d  t h e  
a:, 

presemce of 7 g e m  l-oci, e a c h  h a v i n g  a& effect of 3 - -- 

c e n t i m e t e r s ,  there being a l s o  a n  a l l e l e  h a v i n g  a n e g a t i v e  

effect PP. Statu=e* 

O t h e r  v a r i a b i l i t y  +n s t a t u r e  h a s  been r e l a t e d  t o  

s e r e o l o g i c a l  i n c o m p a t i b i l i t y  ( i i o l a n s k i ,  1 9 7 9 ) .  T h i s  s t u d y  
T 

s h o r e d -  t h a t  p a r e n t s  o f  d i f f q r e n t  A80 bloo'd tgp; had t a l l e r  . 
" 4 

c h i l d r e n  a s  a d u l t s  (and in p a r t i c u l a r ,  boys) * t h a n  d i d  parents . 
o f  the same b l o o d  t y p e ,  p e r h a p s  s u g g e s t i n g  a a o d i f i c a t i o n  

- - -  - - -- - - - - - - - - - - 

* 

effect, i ~ h e '  same s t u d y  a l s o  s u g g e s t e d  that parents with Rh 

i n c o m p a t i b i l i t y  produced t a l l e r  c h i l d r e n  as adults, bat  t h a t  .- A 

p r i o r  t o  a d u l t h o o d  the c h i l d &  rare r e l a t i - r e l y  s h o r t e r  f o r  * - 
t h e i r  a g e  , 

w h i l e  there is evidence for  g e n e t i c  v a r i a b i l i t y  w i t h i n  a  . -- - * - _  
---7ys- "& - - - / 

- -  p o p u l a t i o n  e v e n  greater v a r i a b i l i t y  i s  o b s e r v e d  i n  e t h n i c  - 



4 0  7 

- 3-  e 

, 
cm: ( H a b i c h  ~t ai. 1974)  y u i c k l y  i l l u s t r a t e s  the p b i n t .  

r, 
Bowever  s t u d i s s  of c h i l d r e n  of d i f f e r e n t  ethnic o r i g i n s  are 

l a c k i n g  ( f l a l i r i a ,  1 9 6 9 ) .  - S t u d i e s  by S p i t  et a l .  (1967) 0x1 

t a  S o u t n  A f r i c a n  B a n t u ,  c o J o u r e d  a n d  I n d i a n  c h i l d r e n  a g e d  

-15 p a r s  a l l  l i v i n g  i n  s o u t h '  ~ f r i c a .  i d e n t i f i e d  d i f f e r e n c e s  
C ,  

be tweed  thr t-hree g r o u p s .  H . O W E V ~ ~  t h e  p o & i r i c $ l  s i t u a t i o n  o f  
. A - - 

t h a t  c o u n t r y  a h d  t h e  marked h k t e r o g e n e i l y  o f  l i v i n g  s t a n d a r d s  . 
?" 

c o u l d  w e l l  h a v e  b e e n  fhe sajcr c o n t r i b u t i n g  cause of t h e  
. . .. . c 

observed differences. 1n.dei4 t h e  criticisias of this s t u d y  - ,  
- 3 

by n a r s h a l l  41971) i n d i c a t e d  t h a t  due  t o  o m i s s i o n  o f  

p o p u l a t g o n  a ~ s c r i p t i o n ,  results o f  statistics a n d  t h e  nufbers  . ,- 

.b 't - ' o f  s u b  ject-s i r v c l v e d ,  t h i s  work -may' be o'f d o u b t f u l  v a l u e .  F4 

. . 
, E t h n i c  d i f f e r e n c e s  sere r e p o r t e d  by Barr e t  a l .  ( 1 9 7 2 ) ,  

- i n e e s t i g a & n g  children i ~ ;  the .  San f rancisco area between j967 

a n d  1 9 a   hey detectbd s t r i k i n g  d i f f e r e n c e s  n o t  o i l y  i n  _ 
*- 

* s i z e x b u t  a l s o  in t h e  p a t t e r n s  of g r o w t h  i n  c h i l d r e n  o f  t h r e e  . -- 
s k i n  c o l o n r s .  

- ~ o w s n s t e i n  e t  a l .  (1974) ,  c o a p a r i n g  ~ n d i a n ,  s o u t h e r n  
. - 

T n n i s i a r ,  ~ ~ y ~ t i a n  a n d  U S A  c h i l d r ~ n ,  ,and H a b i c h t  e t  a l .  
1 

(1974) examining e t h n i c  d i f f e i e n c e s  i n  g r o w t h  p o t e n t i a l ,  b o t h  ' 

- 'denced by children frcii d f f f erenT c o u n i i e s  ria-u'mgP- - -  9 
- - 

i 

d i f f e r e n t  3 r o w t h  p a t t e r n s  and m e a s u r e s ,  t h e  s o c i o - e c o n o m i c  



a a d  e n v i r o n m e n t  f a c t o r s  p l a y  ' g r e a t e r  r o l e s  i n  g r o w t h  

d e t e r m i n a t i o n  t h a n  g e n e t i c  c . o n s t i t u t i o n .  
. . 

T h e  e f f e c t  of e n v i r c n m e n t  o n  g r o w t h  p o t e n t i a l  pps well 
B 

i l l u s t r a t e d  b y  G r e u l i c b  (1976) rho o b s e r v e d  t h e  s e i c r i t y  

- i n  s t a t u r e  of A m e r i c a n  b c r n  J a p a n e s e  when c o m p a r e d  w i t h  
b 

n a t i v o  J a p a n e s e  barn c h i l d r e n .  O n  th 'e  a s s u a p t i o n . t h a t  t h s r e  

were p o  o u t s t a n d i n g  g e n e t i c  d i f f e r e n c e s  of the t w o  g r o u p s  i t  
~ ' k .  

was s u g g e s t e d  t h a t  t h e  more  f a v o r a b l e  c o n d i t i o n s  of t h e "  

A a e r i c a n  p o p u l a t i o n  f a c i l i t a t e d  t h e  be tte,r e x p r e s s i o n  of 
- 

g r o w t h  p o t e n t i a l ,  

SECULAR TPEBD 

4 
- - 

-7- 

One of t h e  most t h o ~ o a g b  e x a m i n a t i o n s  o f  t h e  s e c u l a r  

t r e n d .  i. e. c h a n g e  perce'ived i n  different g e n e r a t i o n s ,  

presented b y  BOyne e t  a l ,  ( 1 9 5 7 ) ,  when t h e y  e x a a i n e d  data 

from B r i t i s h  c h i l d r e n  f ran 1083 onva rds,  b u t  e o n c e n t r a t e d  o n  
-% -,,$ 

-Ary t h e  p e r i o d  from ,191 1 t o  1953.  They  i n d i c a t e d  a n o t i c e a b l e  . , - 
i n c r e a s e  i n  t h e  height and  weight of c h i l d r e n  at--each a g e  

1, --- 
level u p  t o  that t1.e. -- an$snggested t h a t  t i e  m...sacdlar 

5 .  

i n c r e a s i n g  f u l f i l m e n t  of gro uth p & e n t i a l  a n d  t h u s  i m p l i e s  a 
8 

6 



n e t  i n c r e a s e  i n  t h e  h e i g h t  of t h e  a d u l t  p o p u l a t i o n ,  * But by 
-* 

1964, Bakwin and B c L a u g h l i n  were s u g g e s t i n g  that t h e  s e c u l a r  

i n c r e a s e  i n  g r o w t h  h a d  b e e n  c o m p l e t e d  b y  c e r t a i n  s e c t i o n s  o f  A <  

t h e  p o p u l a t i o c ,  in p a r t i c u l a r  e n t r a n t s  to t h e  select p u b l i c  

schools o f  Barvard and B e l l s s l e y .  F a c t o r s  w h i c h  were seer t o  ~ 

have contributes t o  t h e  s e c u l a r  t r e n d  b u t  h a d  s t a b i l i z e d  were 

d i e t  s o c i o - e c o n o r i c  arid c u t b r e e d i n g  ( h e t e r o s i s )  . 

The c e s s a t i o n  of t h e  s e c u l a r  t r e n d  was a g a i n  i d e n t i f i e d  

o y  Damor! (1 968) who in e x a m i n i n g  h e i g h t  a n d  w e i g h t  I n  

famil ies  enter izg  Rarvard between 1 8 7 0  a n d  1965, s u g g e s t e d  

that it was ic t h ~  upFer s o c i o - e c o n o m i c  g r o u p  where  the 

c e s s a t i o n  a p p a r e n t l y  first o c c u r r e d .  I m p l i c i t  i n  t h i s  

s u g g e s t i o n  u a s  t h a t  a c e s s a t i o n  c c u l d  b~ e x p e c t e d  i n  o t h e r  

s o c i o - e c o n o ~ i c  groups, i f  better econcmic c o n & i t i a n s  could- % 
i m p r o v e  t h e  e c v i r c n m e n t a l  a s p e c t s  of l i f e  i n  t h e  s o - c a l l e d  

lower c l a s s ~ s .  

However L a v e l l e  (1972) c o u l d  find n o  d e c l i n e  i n  t h e  

s e c u l a r  t r e n d .  N e i t h e r  c o u l d  Bowden et  al .  (1976) n o r  i \ 

Blank-sby e t  a l .  (1974)  i n  t h e i r  s t u d i e s  of A u s t r a l i a n  . 

c h i l d r e n  aged 0-18 a n d  5-13 i n  t h e  r e s p e c t i v e  s t u d i e s .  But 
- -- 

i n  the l a t t e r  study there was a l o n g  p e r i o d  between 

c o m p a r i s o n s  a ~ d  t h e r e  is no c e r t a i n t y  t h a t  t h e  i n c r e a s e  u h i c h  

was observed, h a d  n o t  ceased y e a r s  before. I n  b o t h  cases 



43 

f a i l u r e  t o  i s o l a t e  socio- economic  g r o u p s  c o u l d  v e l l  have 

i n f l u e n c e d  t h e i r  c o n c l n s i o n s  i n  t h a t  t h e  l o l r e r  soc i a -economic  

g r o u p s  a i g h t  v e l l  ha re  been  t h e  o n l y  ones c o r t r i b u t i n g  t o  t h e  

o b s e r v e d  changes ,  

W h i l e  Daaon (1974)  s t i l l  b e l i e v e d  body s i z e  t o  be n e a r l y  
0 

s t a b i l i z e d ,  B r r e d i t h  (1976) , i n  a  four c o n t i n e n t  s t u d y ,  

c o n t i n u e d  t o  rzfer t c  a s e c u l a r  i n c r e a s e  i n  s e a s  h e i g h t  

d u r i n g  mid -ado le scence ,  d e c l i n i n g  then t o  adulthood, Be 

* c o n s i d e r e d  t h i s  t r e n d  a s  being a phencmenon of c h i l d h o o d  and 

e a r l y  a d o l e s c e n c e ,  w i t h  ngrowth  i n  body h e i g h t  p r o c e e d i n g  a t  

4 f a s t e r  p a c e  i n  r e c e n t  d e c a d e s  t h a n  about a  c e n t u r y  ago." 

Bona a n d  A l t a a n  (1977) r e p o r t e d  t h a t  t h e  s e c u l a r  t r e n d  of 

t e i g h t  i n c r e a s e  h a d  s t o ~ p e d  i n  t h e  5 t o  11 age range in 

English c h i l d r a n .  
__--* 

The l i v i n g  c o n d i t i o n s  of t h e  i n d i v i d u a l  i n c l u d e s  
- - - -  - -- - - -- - L 

g e o g r a p x i c a l  l o c a t i o n ,  n u t r i t i d n ,  c l o t h i n g ,  hous ing ,  and 
* 

health c a r e ;  e m o t i o n a l  conditions of security, l o v e  and 

family strength; a n d  the e n v i r o n a e n t a l  conditions which 
- 

i n f l u e n c e  psychological deve l o p a e n t .  It  i s  generally 

i m p o s s i b l e  t o  i s o l a t e  these c o n d i t i o n s  a n d  s o  t h e  e n v i r o n m e n t  
3 

is  taken t o  fe d e f i n e d  b y  t h e  g roup  a h i c h  i s  s p e c i f i e d ,  .; 



U i t h  r e g a r d  t o  g e c g r a p h i c a l  l o c a t i o n  B e r g m a n ' s  Law, 

(Hulse, 1963) s t a t e s  t h a t  s of any one v a r i e t y  w h i c h  

i n h a b i t  c o l d e r  r e g i o n s  are l a r g e r  t h a n  t h o s e  o f  t h e  

s a m e  variety ir warmer r e g i o n - .  
i_ 

This h a s  b e e n  f o u n d  t o  

. a p p l y  . t o  many species which l i v e  i n  a vide climatic r a n g e .  

- It mould seem that acre often t h a n  n o t ,  s h o r t  p e o p l e  n a t i v e  

t c  cold a r e a s  a r e  s t o c k y  i n  b u i l d ,  whereas s h o r t  p e o p l e  

n a t i v t  t o  a bcz cliaate are s l i g h t .  T h u s  u t i g h t  has Men 

& f o u n d  t o  k e  r e l a t e d  tc climate, ( R o b e r t s ,  1 9 5 3 )  . . 

Clegg e t  a l .  (1972) o b s e r v e d  l i n e a r i t y  w i t h  i n c r e a s i n g  
\ 

a l t i t u d e  a n d  s u g g e s t e d  t h a t  n l o u l a n d e r s "  h a v e  a t e n d e n c y  t o  

be smaller ( s h o r t e r )  t h a ~  t h o s e  a t  low a l t i t u d e  due  t o  an 
8 

i n h i b i t o r y  e f f ec t  on g e n e t i c  e x p r e s s i o n .  

#rich o f  t h e  l i t e r a t u r e  i n  t h i s  a rea  relates t o  s a a l l  

e t h n i c  g r o u p s .  Reports h a v e  b e e n  presented o n  

C z e c h o s l o v a k i a n  g y p s i e s  (flala, f 9 7 3 ) ,  C a n a d i a n  e s k i n o s  (Bode 

a n d  S h e p h a r d ,  1 9 7 3 ) ,  n o r t h e r n  I n d i a n s  ( G a n g u l y ,  1 9 7 4 )  a n d  

r u r a l  C o l u m b i a n  c h i l d r e n  ( H u e l l e r ,  1977) . C o n s e n s u s  o f  

c p i n i o n  was t h a t  

1)  w i t h i n  a racial g r o u p e n v i r o n m e n t  ha s  a s t r o n g e r  

i n f l u e n c e  on s t a t u r e  t h a ~  g e n e t i c s .  



2) within t h e  g r o u p  d i f f e r e n c e s  can  b e  f o u n d  i n  

e n v i r o n m e n t a l  ( e c o n o ~ i c )  levels u h i c h  p r o d u c e  d i f f e r e n c e s  i n  

s t a t u r e .  

3) levels of h e a l t h  a n d  n u t r i t i o n  a r e  p r i a a r i l y  -- / 

responsible f c r  o b s e r v e d  d i f f e r e n c e s ,  

4) a s  the f a l l  integration o f  one racial group i n t o  a 

g e n e t i c a l l y  d i f f e r e n t  grcup takes place, " s i z e  d i f f e r e n t i a l s  

will d i s a p p e a r .  (Rode arrd Shepherd) . 

Y h i l e  i t  i s  n c t  ~ o s s i b l e  t o  relate p a r t i c u l a r  

  he no typical differences i n  body b u i l d  t o  p a r t i c u l a r  
-- 

e n v i r o n m e n t a l  differences, m a j o r  re la  t i o n  s h i p s  c a n  be 

i d e n t i f i e d  w h i c h  may give i n s i g h t  into t h e  i n f l u e n c e  these 

c o n d i t i o n s  h a v e  on the i n d i v i d u a l 8  s g e n o t y p e .  

R A D I A T I O N  -i 

- - 

H h i l e  not t h e  most common e n v i r o n m e n t a l  c o n d i t i o n  

e n v i r o n m e n t  o c c u r r e d  w i t h  the e x p l o s i o n  o f  the-  a t o e c  bomb ,_ - - 

Greulich e t  a l .  (1953) r e c o r d e d  the adverse changes w h i c h  
/ 



D e s p i t @  i m p r o v e d  food  a n d  g e n e r a l  l i v i n g  c o n d i t i o n s ,  t h e y  

f o u n d  r e t a r a a t i c n  i n  height, w e i g h t  a n d  ske le ta l  d e v e l o p m e n t  

five a n d  a  h a l f  y e a r s  a f t e r  t h e  b l a s t s .  But w h i l e  r a d i a t i o n  

may have been t h e  p r i n c i ~ l e  c a u s e  of t h e  g r o w t h  r e t a r d a t i o n ,  

.zz 
i t  is a l s o  p o s s i b l e  t h a t  t h e  t r a u m a t i c  p h y s i c a l ,  . e m o t i o n a l  

a n d  p s y c h o l o g i c a l  c o n s e q u e n c e s  n a p  well h a v e  e q u a l l y  

c o n t r i b u t e d .  

EXERCISE 

I n c r e a s i n g  i m p o r t a n c e  i s  b e i n g  g i v e n  t o  f o r m a l  p h y s i c a l  

a c t i v i t y  which is b y  n o  a e a n s  syno a o u s  w i t h  e x e r c i s e  3 
u n d e r t a k e n  a s  part o f  e n v i r o n a e n t a  o r  c u l t u r a l  d e a a n d s .  It P 
s h o u l d  therefore be p o s s i b l e  to i s o l a t e  t h e  effect o f  a n  

- - - - 

e x e r c i s e  p r o g r a m  on g r o v t h ,  u s i n g  l o n g i t u d i n a l  studies w i t h  

c o n t r o l s .  B h i l e  t h i s  i n f o r m a t i o n  i s  b y  no  means  d e f i n i t e ,  

e v i d e n c e  seems t o  i n d i c a t e  t h a t  e x e r c i s e  is a s t i m u l a n t  t o  

~ i a o n  ' ( 196 1) r e p o r t e d  a n  a c c e l e r a t i o n  o f  m o u t h  i n  body 

b u l k  i n  14-15 y e a r  o l d  c h i l d r e n  d u r i n g  a s i x - m o n t h  t r a i n i n g  

p r o g r a m  and  P a r i z k o v a  (1S68) i n  a l o n g i t u d i n a l  s t u d y 3  - - - 

d e t e c t e d  s t r i k i n g  d i f f e r e n c e s  i n  body c o r n p o s i t o n  between more 

a c t i v e  b o y s  and less a c t i v e  boys ,  a l t h o u g h  t h e i r  basic 

a n t h r o p o m e t r y  a n d  s k e l e t a l  m a t u r i t y  d i d  n o t  d i f f e r  a f t e r  f o u r  



years. However i t  was n o t e d  t h a t  p e l v i c  b r e a d t h  in r e l a t i o n  

t o  s t a t u r e  a n d  s h o u l d e r  b r e a d t h  was n a r r o w e r  i n  t h e  more 

a c t i v e  g r o u p  which l e d  h e r  t o  s u g g e s t  t h a t  " t h e  s k e l e t o n  

c o u l d  b e  i n f l u e n c e d  b y *  p h y s i c a l  e x - e r c i s e  . . . v i t h o u t  

r e i a r k a b l e  c h a n g e s  i n  a b s o l u t e  v a l u e s  of u o s t  t r a d i t i o n a l l y  
. - 

neasnred i n d i c a t o r s . *  

fiany s t u d i e s  i n  t h i s  a r e a  h a v e  l a c k e d  a d e q u a t e  c o n t r o l s  

which i s  a  d e p a r t u r e  f r o s  cI.assica1 experimentation i m p o s e d  
I 

o n  a l m o s t  a l l  work  in t h i s  area, and u s i n g  t h e  ' t e c h n i q u e '  o f  

r e t r o s p e c t i v e  guesswork could h a r d l y  b e  d e s c r i b e d  a s  a 

s c i e n t i f i c  approach e .  g. d e  i i i j n  (1968) a s k i n g  o f  t h e  

e c t o m o r p h i c  c h i l d :  

- 

what  t h e  p a t t e r n  of " c l i n i c a l  g r o w t h  . , , would be when 

h i s  father gave him, a t  an e a r l y  stage: a t  s c h o o l ,  a p a i r  of 

boots t o  p l a y  f o o t b a l l  with ,.,. f l a y b e  h e  would  grow up a s  a 

medium b u i l d  muscular tip. 

B o r e  recent s t u d i e s  .have s t r o h g l y  p o i n t e d  t o  t h e  

, s t i m u l a t i n g  effect of 'exercise o n  g r o w t h ,  P a r i z k o v a  (1974) 

-cln&ed, It is msible that moderate kxerdiSe-ter&%lto- b k  - - -1 

d s t r i n e n t a l  t o  gro_uth w h e r e a s  greater guantities o r  - 

i n t e n s i t i e s  of p h y s i c a l  a c t i v i t e s  e n h a n c e  g f o w t h n .  I n  a 

r e v i e w  of  the topic, R a r i c k  (1960) c a n e  t o  a s imi la r  .. 



c o n c l u s i o n ,  r a m e l y ,  t h a t  ' t h e r e  is a minimum l e v e l  of p h y s i c a l  

a c t i v i t y  uhich is r e q u i r e d  t o  s u p p o r t  n o r m a l  g r o w t h .  However 

factors i t ' i s  d i f f i c u l t  

are n e c e s s a r y  t o  

t o  g r o w t h .  e-2 

'c 
T h i s  is  r e f l e c t s d A y  Cumaing  (1976) when h e  p e s s i ~ i s t i c a l l y  

c o n c l u d e d ,  "We d o  n d t  know t h e  optimal' amcunt of phySicCaT 

a c t i v i t y  for c h i l d h o o d ,  a n d  l i k e l y  n e v e r  w i l l . "  S i a i l a r l y  

B a i l e y  ( i n  press)  c o u l d  be n o  more d e f i n i ' t e  t h a n  c o n c l u d i n g  

t h a t  sxercise i s  a " c o n t r i b u t i n g  e n v i r o n m e n t a l  i n f l u e n c e  t o  

b o n e  g r o w t h  length a n d  b o n e  d e n s i t y ,  t h o u g h  t h e  p o s i t i o n  o f  

c h i l d r e n  i n  t h e  l a t t e r  case i s  n o t  clear.tt  

I r r e s p e c t i v e  of t h e  u n c e r t a i n t i e s ,  i t  wou ld  seem safe  t o  

c o n c l u d e ,  a s  B o r m s  et a l ,  (1974) d i d ,  t h a k  one of t h e  * i n  - -  - , 

'9 
aims of  p h y s i c a l  e d n c a t i c n ,  i s  t o  p r o v i d e  a n  a c t i v i t y  

environment v h i c h  w i l l  c o n t r i b u t e  to the o p t i m a l  , g r o w t h  o f  

the i ; l d i v i d u a l ,  The p o s i t i o n  w i t h  r e g a r d  t o  s e v e r e  t r a i n i n g  - 
b 

r e g i m e n s  for c h i l d r e n  may n e e d  t o  b e  a p p r o a c h e d  more 

c a r e f u l l y .  

T h e  l i t e r a t u r e  c n  g r o w t h  is e v i d e n c e  of t h e  wide r a n g e  
- 

o f  i n t e r e s t s  from w h i c h  the t o p i c  c a n  be v i e u e d .  T h i s  r a n g e s  
-- 

from the s i g n i f i c a n c e  o f  g r o w t h  a s s e s s m e n t ,  t o  m e t h o d o l o g i c a l  

a p p r o a c h e s ,  t o  a e o n s i d e r a t i o n  of  t h e  m u l t i t u d e  of  fac tors  

u h i c h  have  h e s n  i n v e s t i g a t e d  .as their modifying i n f l u e n c e  o n  

t h e  a s s e n t i a l l y  g e n e t i c a l l y  d e t e r m i n e d  phenomenon o f . g r o v t h .  



111. EETHODS A N D  PROCEDURES 

The p r o j e c t  was c o n c e i v e d  of a; the i n i t i a l  phase of a 

C o q u i t l a a  Growth  Study a n d  v a s  s o o n  i d e n t i f i e d  b y  its 

computer acronym COGBO. This c o n v e n t ' o n  is u s e d  t h r o u g h o u t  t 
t h e  body of t h e  t h e s i s .  

0 

SUB3 ECTS: b 
- 

T h e  s u b j e c t s  f o r  the p r e s e n t  study c o n s i s t e d  o f  923 

s c h o o l  c h i l d r e n  f r o m  three s c h o o l s  i n  t h e  C o g u i t l a m  d i s t r i c t  

of B r i t i s h  Columbia, Canada.  The c h i l d r e n  ranged i n  age f r o m  

5.57 y e a r s t t o  18.22 years ( g i r l s )  a n d  5.58 y e a r s  t o  18.22 
- - - - - 

y e a r s  (boys). C h i l d r e n  uho had obvious p h y s i c a l  h a n d i c a p s  

were measured hut excluded from t h e  analyes .  

C 

* 

The aean and s t a n d a r d  d e v i a t i o n  i n  age f o r  e a c h  age 
i 

g r o u p  a n d  the number of subjects i n c l u d e d  ia t h e  g r o u p ,  are 

shown i n  Table 1, 



G I R L S  

AGE BEAN. 
6. 109 
7,009 
8.082 
9.043 
10,127 
10.958 , 

lle9SO 
13.065 
14,037 
1Se015 
15,919 
16,931 
17,871 

Table 1 

'0.283 
0.304" 

* -0.277 
0.308 
0,300 
0,265 
0,284 
0.282 
0,298 
0.244 
0.248 

TOTAL 

0,237 
0,284 

- 

0 263 
0.280 
0.302 
0,319 
Om306 
0,298 
0,288 
0,261 
0,280 
0,291 
0,219 

TOTAL 
TOTAL  HALES + P E ~ A L E S ,  



The s u b u r b a n  a u n i c i p a l i t y  of C o q u i t l s m ,  

: Vancouver  was s e l e c t e d  for  several reasons : -  

a )  t h o  s u p e r i n t e n d e n t  of ~ ~ ~ s i c a l  E d u c a t i o n  f o r  . t h a t  

s c h o o l  d i s t r i c t  h a d  earl ier ,  prior t o  t h e  c o n c e p t i o n  of 
- - * 

COGBO, expressed an i n t e r e s t  ie r e s e a r c h  of t h i s  n a t u r e .  

b) the area w a s  considered 'mixedg i n  v i e w  o f  the sociu- 
C 

*, 

e c o n o m i c  d i v e r s i t y  and  c a l t u r a l  backgrounds of t h e  genera& 

p o p u l a c e .  

c) the c l o s e  p r o x i m i t y  t o  S i n o n  P r a s e r  U n i v e r s i t y  

f a c i l i t a t e d  the t r a n s ~ o r t a t i o n  of equipment and p e r s o n n e l  who 
- - 

wece t o  b e  i n v o l v e d  i n  t h e  s t u d y .  

The.  s e l e c t i o n  of t h e  t h r e e  particular s c h o o l s ,  G l e n a y r e  - 
E l e m n t a r y  S c h o o l  (Kindergarten t o  Grade 7 )  , Har y H i l l  J u n i o r  

S e c o n d a r y  (Grades 8 t o  10) and  P o r t  Moody S a n i o r  S e c o n d a r y  

(Grades 11 and 12) , uas based o n  t h e  f o l l o w i n g  

a) r e c o m m e n d a t i o n  by the S u p e r i n t e n d e n t  of Physical 
- - - - - - -p .- 

E d u c a t i o n .  



b) facilities, s t a f f i n g  and  a c t i v i t y  p rogrammes  of t h e  
-. 

s c h o o l s  were considered t o  b e  r e p r e s e n t a t i v e  of  s c h o o l s  

w i t h i n  t h e  d i s t r i c t ,  

c) the a g r e e m e n t  by P r i n c i p a l  a n d  s t a f f  w i t h i n  t h e  

s c h o o l s  t o  s u p p c r t  the project  and a c c e p t  a n y  m i n o r  

i n c o n v e n i e n c e s  which m i g h t  s t s a  f r o m  t h e  s t u d y ,  
a 

P r i o r  t o  t h e  m e a s u f i n g  sessions, students i n  the  
3 

selected s c h o o l s  were g i v e n  a le t te r  of e x p l a n a t i o n  (Appendix  
- 

A) t o  take home t o  their p a r e n t s ,  T h e  l e t t e r  explained t h e  

purpo%e of t h e  s t u d y ,  the nethods which were t o  b e  e a p l o y e d  

a n d  gave  t h e  p a r e n t s  a n  o p p o r t u n i t y  t o  w i t h d r a w  t h e i r  c h i l d  

from t h e  s t u d y ,  I n  a l l ,  f i v e  children were w i t h d r a u n  .on 
- - - -  - - 

p a r e n t a l  w i s h e s  and cne c h i l d  was e k l u d e d  a s  i t  was 
' - - 

n e c e s s a r y  for h e r  t o  rear a  heavy body cast a s  p a r t  '06 her 

t r e a t m e n t  f o r  scoliosis, One 16 year o l d  boy was i n c l u d e d  
F 

since i t  was p o s s i b l e  t o  make a l l  t h e  a $ t h r o p o m e t r i c  m e a s u r e s  

e x c e p t  body w e i g h t  which  was a l t e r e d  by a cast for a broken 

' l e g .  

C 
- - - -  - 

T h e  COGBO s t u d y  was c o n d u c t e d  i n  two parts - 
a n t b r o p o m e t r i c  measurement  which i s  r e p o r t e d  h e r e i n ,  a n d  



pedorsanca t e s t i n g .  ' !the 

/ - 
p a r f c r m a n c s  tests c o n s i ~ t ~ d  

s t a n d i n g  broad jum~,+ v e r t i c a l  jump, s o f t b a l l  p u s h  (throu) and . 
73 

a t i m e d  sprint over  6 aetres; TEe r & u l t s  ;of these tests 

w i l l  be r e p d r t e d  elsewhere. 

1 ,  

T74e c h i l d r e n  from each c l a s s  r e p o r t e d  to t h e  t e s t i n * ,  
' a *  

area  on- tuo+occasions within me! week, one f o r  exch aspect uf 
J 

- 

\ 
- the t o t a l  p r o c e d u r e .  They rere d r e s s e d  i n  m i n i m a l  cl%ing, 

g e n e r a l l y  the bogs wore shorts o n l y  and girls. &re h T - s h i r t  ' 

-- 

and shoxts. The c h i l d r e n  changed and were asseadled b y  a 

m a r s h a l 1  who gave t h e m  i n s t r u c t i o n s  f b r  ' f i l l i h g  i n  the 

r e q u i r e d  i n f o r m a t i o n  on t h e  da ta  .shests; & saaple'of Jhich Ps 
e P 

shown i n  Appendix  3 .  The c l a s s  registers were u s e d  to r g v r d  

b i t h  d a t e  for a l l  e lementary schooI c h i l d r e n .  . O l d e r  sub&!%h 
* - +f+ 

s u p p l i e d  *he i n f o r n a t i o n  t h e n s e l v e s  hndarQ the superr is ibL+ ' - - 

t h e  Marshall. m he' class uas then s u b d i v i d e d ,  o n e  h a l f  g o i n g  
1 

to each of t h e  two tesf areas. 

4. - - 
- 

To gathez anthropometric d a t a v  t 31% l a n d n a r k s  .were z, - i 
.L + i .  4 d 

i d e n t i f i e d  and the chlIi3-groceeded to each  of s i x  s t a t i o n s  ' % 

, . -- 
which were e s t a b l i s h e d  t o  measure: ' * - .  

1 ) h e i g h t  and v e i &  . , 
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is m e a s u r e d  b y  a i f  f e r e n t  a n t h r o p o m e t r i s t s ,  T h i s  p r o c e d u r e  

h a s  been u s e d  i n  many other s t u d i e s  w h e r e  i n t e r - m e a s u r e  

r e l i a b i l i t y  h a s  been cf c o n c e r n .  

U n d e r g r a d u a t e  s t u d e n t s ,  undertaking a c o u r s e  i n  

K i n a n t h r o p o m e t r p  a t  S .P .U . ,  were a s s i g n e d  t o  each of t h e  

t r a i n e d  p e  n n e l  a s  recorders, These a s s i s t a n t s  h a d  1" k m 

r e c e i v e d  i n k t r u c t i o n  i n  t h e  a n t  h r o p o a e t r i c a l  met h o d s  which L 

wert e s p l o y e d  acd were also a s k e d  t o  a s s i s t  vhen necessary. 

They were t a u g h t  t o  c h e c k  m a i n t e n a n c e  of t h e  erect p o s i t i o n  

a t  t h e  i e n g t h  s t a t i c n ,  a l i g n m e n t  o f  t h e  t a p e  i n  t h e  

h o r i z o n t a l  . p o s i t i o a n  a t  t h e  g i r t h  s t a t i o n  s i n c e  m i r r o r s  ueqe 

n o t  a v a i a b l e  f o r  the t r a i n e d  personel t o  A l f - c h e = k ,  and t o  

set t h e  h e a d  p i e c e  a t  t h e  height s t a t i o n .  I n  some i n s t a n c e s  
- - 

a t  t h e  secondcsry ~ c h o o l k ,  s e n i o r  s t u d e n t s  a s s i s t d d  i n  

- r e c o r d i n g  when t h e r e  were i n s u f f i c i e n t  S.P ,U , s t u d e n t s  

a v a i l a b l e ,  I n  a l l  i n s t a n c e s  T r a i n e d  p e r s o n n e l  supervised the 

work of t h e s e  r e c o r d e r s .  

EQUI  qBEIT: 

S t a n d i n g  s t a t u r e  was a e a s u r e d  a g a i n s t  t h e  wall using a 

s t a d i o a e t e r  a s  d e s c r i b e d  b y  B o s s  (1975) .  A 1 1  o t h e r  h e i g h t s  
4 

and l e n g t h s  ( i t e m s  4 - 1 4  - 4.20 and 7.38 o n  the d a t a  sheet) 

were a e a s u r e d  u s i n g  a  M a r t i n  d e s i g n  s l i d i n g  a n t h r o p o m e t e r  



( n a n u f a c t u r e d  by GPH, d i s t r i b u t e d  b y  S i b e r  H e g n e r ) .  A l a r g e  

s p r e a d i n g  c a l i p e r  (GPH - S i b e r  Hegner )  was used i n  the 

m e a s u r e m e n t  o f  l a r g e  b r e a d t h s  (items 6.32 - 6 . 3 5 ) ,  w h i l e  t h s  

lesser breadth* fitems 6.36 a n d  6.37) were a s s e s s e d  u s i n g  
b 

H i t u t o y o  v e r n i e r  c a l i p e r s ,  a s  a d a p t e d  by Car ter  I1975). 

@ - - 

A l l  s k i n f o l d s  were m e a s u r e d  with Harpenden  c a l i p e r s  

( m a n u f a c t u r e d  by  H o l t a i n  Ltd.) . 
- 

- - 
Height was  m e a s u r e d  t o  t h e  n e a r e s t  0 - 1  kg. u s i n g  a ~ o m c  

P u l l  C a p a c i t y  Bea J S c a l e ,  

A lihen t a p e  o b t a i n e d  from ~ i b e r - ~ e g n e r  was u s e d  i n  t h e  

~ e a s n r e a e n t  of all g i r t h s  (items 5 .23  - 5 - 3 1  and  7.40 and 

TECH B I  C;U E& 

B 
The f o l l o w i n g -  s e c t i c n  i n d i E a t e s  t h e  e q u i p m e h t  u s e d  f o r  

e a c h  n e a s u r e n e n t ,  

a e a s u r e a e n t s ,  the 

the s u b j e c t  whiff 

i n f  orna t i o n  which 

t h e  d e f i n i t i o n  of t h e  s p e c i f i c  ' 

a p p r o p r o p r i a t e  l a n d m a r k s ,  thz p o s i t i o n  of 

the n e a s u r e m n t s  uere taken, a n d  o t h e r  
-- - - - - - -- 

uas c o n s i d e r e d  e s s e n t i a l  f o r  s t a n d a r d i z e d  

me-asarements ,  Specific instructions for i n d i v i d u a l  

s e a s u r e m e n t s  f o l l o w  each g e n e r a l  d e s c r i p t i o n ,  



# ' 

m, These were t h e  s k e l e t a l  p o i n t s  which were i d e n t i f i e d  by 

p a l p a t i o n  add e n a b l e d  r e l i a b l e  a n d  c o n p a r a t i r e  m e a s u r e m e n t s  

t o  be a a d e .  T h e  l a n d m a r k s  use*d i n  t h i s  s t u d y  were those / 

h s t a b l i s h e d  by a L e o n  a n d  T h e a  K c r n e r  F o u n d a t i o n  9 -  ' 
P 

K i n a n t h r o p o m e t r i c  S t u d y  G r o u p  as r e p o r t e d  b y  Ross et. a l .  

L a n d m a r k s  which  wefe marked on the sulyject p r i o r  t o  
/ 
measure ieen t  were acrcmiale, r a d i a l e ,  s t y l i o n ,  t i b i a l e ,  

y l i o - s p i n a l € ,  n o s 6 s t e r n a l e  a n d  mid-humerus. 

F i g t i r e s  2, 3 a n d  4 i n d i c a t e  b a s i c  t e r m i n o l o g y  which is 
1 r )  

used g h r o u g h o u t  t h e  r e m a i n d e r  of t h i s  s e c t i o n .  F i g u r e  2 

i n a x d a t e s  the p l a n e s  a n d  a x e s  o f  t h e  b o d y  when i t  is in the 

a n a t o m i c a l  p o s i t i o n ,  except t h a t  t h e  f o r e a r m s  s h c u l d  be  

s u p i n a t e d  ( p a l m s  f a c i c g  forward), T h e  planes i n d i c a t e d  are 

! i n  the a i d - p o s i t i o n .  
\ .  

L 

An APTEBO-FCSTEBIOB or SAGITTAL PLANE is a n y  p l a n e  

p a r a l l e l  t o  t h e  v e r t i c a l  p l a n e  t h r o u g h  the l o n g  axis of t h e  

b o d y  . w h i c h  divides it i n t o  right a n d  l e f t  h a l v e s .  The  
- - 

s a g i t t a l  p l a n e  l a b e l l e d  i n  the d i a g r a m  which bisects the body 

is s p e c i f i c a l l y  referred to as the MID-SAGITTAL PLABE. 



Figure 2: Planes and Axes 

3 



A FRONTAL OR COROHAL PLANE is  a n y  vertical p l a n e  a t  

right a n g l e s  t o  a sagittal p l a n e  which  d i v i d s s  t h e  body i n t o  - 
front a n d  r e a r  p c r t i c n s .  

.% 2: 

A T R A N S V E R S E  P L A N E  is a n y  h o r i z o n t a l  p i a n e  a t  r i g h t  

a n g l e s  t o  t h e  o t h e r  two p l a n e s  w h i c h  divides t h e  body i n t o  

/ 
u p p e r  a n d  lower p a r t s .  

a LATERAL A X I S  is any line which is p a r a l l e l  t o  t h e  

g r o u n d ,  p a s s i n g  f r o m  one l a t e r a l  aspect t o  t h e  o t h e r .  

G I T D D I N A L  AXIS i s  any  l i r e  which  i s  p e r p e n d i c u l a r  

t o  t h e  g r o u n d .  

a S A G I T T A L  AXIS is any line w h i c h  passes from the a 

, 

a n t a r i o r  t o  t h e  p o s t e r i o r  a s p e c t ,  and  is p a r a l l e l  t o  t h e  

g r o u n d ,  

P 
Figure 3, i n d i c a t e s  t h e  s k e l e t a l  l a n d m a r k s  some o f  which  

were marked on t h e  skin surface. Care was t a k e n  i n  the L 

mark ing ,  especially r o v e m e n t  of t h e  u n d e r l q i n q  s k i n  which 
\ 
m i ~ - ~ l a c e d  t h e  a c t u a l  l a n d m a r k ,  ~ o u t i n e l y ,  the l a n d m a r k  v a s  

- 

p a l a p a t e d  a n d  marked  w i t h o u t  d i s p l a c i n g  t h e  s k i n .  The  mark 

was t h e n  r e c h e c k e d .  I n  t h e  a c t i v e  m e a s u r e m e n t ,  o f t e n ,  t h e  
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Figue 3: LANDMARKS 



Figure  4: The F r a n k f o r t  Plane 

T R A O W :  Notch &ova tngur of sw or at u m  mWin 
of zygom+tic bon, at that point 

FRANKFORT PLANE: Orbitmbtmgkn linr )loritmtd 

VERTEX: Hi#mt point on jtult whmn M b held in 
Frankfort plane. 





~ o s i t i b n  : The s u b j e c t  s a t  c o m f o r t a b l y  erect w i t h  the b a n d s  

r) on t h e  t h i g h s  a n d  t b e  knees a t  a p p r o x i m a t e l y  90 d e g r e e s ,  ' 

w i t h  the*  feet o n  t h e  f loor .  The  sacral  and t h o r a c i c  

spine rested a g a i n s t  t h e  a n t h r o p o n e t s r .  T h e  head  was i n  . 
t h e  P r a n k f c r t  p l a n e .  

1 
- .  

A - - - -  -- -LA - 

T e c h n i q u e  : T h e  subjects were i n s t r u c t e d  to 'sit t a l l *  and 

were manually a s s i s t e d  t o  do  so.  They  were a lso  . 
- -- 

cautioned t o  r e l a x  and h o t  p u s h  o f f  the f l o o r  o r  ben 

During minimal v o l u n t a r  g i n s p i r a t i o n ,  s l i g h t  u p v a r d  

t r a c t i o n  was a p p l i e d  t o  the m a s t o i d  processes, w h i l e  

m a i n t a i n i n g  t h e  Frankfort p lane .  T h e  h o r i z o n t a l  arn of 

t h e  a n t h r o p o m e t e r  was b r o u g h t  down t o  s i t  f i r 8 l y  on t h e  

s u b j e c t s  v e r t e x ,  the measure a r e  b e i n g  i n  the 
- - 

a i d - , s a g i t t a l  plane,  

Accuracy : n e a s u r e m e n t  uas t o  the n e a r e s t  0.1 centimeter. 

- WEIGHT,: 

I n s t r u m e n t  : Beam b a l a n c e ,  Platform s c a l e .  

minimal  c l o t h i n g .  



Position 2 The subject stood c o m f o r t a b l y  on the Klatform, 

w i t h  body  w e i g h t  d i s t r i b u t e d  equally cn both  feet,  

f a c i n g  away from t h e  measuring beam. 

a 
Technique : A spring ba lance  scale was' used to a s c e r t a i n  

approximate re a c c u r a t e  weight w a s  a=&--- - 

1 

on t h e  beam ba la?  T h i s  was found c o n v e n i e n t  since ir 

minimized t h e  need for adjustment  o f  t h e  beam balance. 
t: 

The sub]ect was instructed to  s t a n d  still. 

Accuracy : Keasurerea* was to the nearest 0 . 1  kilogram. 

S K I X F O L D S  

General D e s c r i p t i o n  : U rless otherwise i n d i c a t e d  the 

t i o n s  applied t o  a l l  measurements 

9 - 
Instrument : Eiarpenden , s t i n k o l d  c a l i p e r s .  

_ .  

-- - - 

Posit ion : The znb ~ e c t  assumed a coafortable, r e l a x e d  
- - - 

p o s i t i o n .  



- - - ---- . -4 -- - -- - -- 

L a n d n a r k s  : T h e  l o c a t i c n  of p o i n t s  a t  v b i c h  t h e  s k i n f o l d s  

wgre taken are  i l l u s t r a t e d  i n  F i g u r e  5,. I n  a l l  

i n s t a n c e s  t h e  fold was p icked  u p  AT the l andmark  

~ e c h n i g u e  : A f c l d  of skin plus u n d e r l y i n g  f a t  was . 

g r a s p e d  between t h e  thumb a n d  three  f i n g e r s ,  wi th  t h e  

back o f  t h e  hand f a c i n g  the measurer .  Keeping t h e  jaws  
- - *  - = -- - - - 

of t h e  ca l ipers  a t  right a n g l e s  to .  the body surface, = t h e  

contact faces of t h e  c a l i p e r  ve,re p l a c e d  o n e  c e n t i a e t e ' r  

be low t h e  l o w e s t  f i n g e r ,  and a t  t h e  depth  of the 

Q 
mid-finger t i p .  T h e  t r i g g e r  of  t h e  ca l iper  wag .released * 

' a n d  w h i l e  t h e  p r e s s u r e  on the fingers was m a i n t a i n e d  t h e  

m e a s n r e ~ e n t  uas t aken .  I f  t h e  c a l i p e r s  began  t o  s l i p  

o f f ,  a s  they sonet i#es  d i d  w i t h  a very t i g h t  o r  m y  . 
." 

l a r g e  skinfold, t h e  technique was repeated-.  T h e  , - - z. -. 
- - -- 

m e a s u r e ~ & r i t  was recorded i n  a i l l i a e t % ; s ,  t& s e c o n d s  

after t h e  c a l i p e r  j aws  mere a p p l i e d .  T h e  axas of the 

c a l i p e r  were a l w a y s  a t  right angles t o  t h e  skinfold. , 

Accuracy : H e a s u r e n e n t  uas made t o  t h e  n e a r e s k  0.1 

a i l l i m e  ter. 





'1) TRICEPS: a 

Point of measurement : ~ h d d i s t a n c e  between t h e  acromiale  

the e l b u .  T h i s  @at was projected a s  a horizoatal 

l i n e  posteriorly. with  a t a p e  00 t h e  p u s t e r i o r  a s p e c t  

t h e  elbow, with the elbow s l i g h t l y  f l e x e d .  A vertical , I 
l i n e  u a s  drawn t o  intersect with  t h e  h o r i z o n t a l  l i n e .  f 

Z 

?his  p o i n t ,  t h e  triceps landmark, was l o c a t e d  prior t o  

masoring, together w i t h  other d e s i g n a t e d  landmarks, 

1 

Technique : The s k i n f c l d  was p i c k e d  up with t h e  f ingers  t i 

across the landaark, The  l i n e  of the f o l d  was v e r t i c a l .  x 
P 
-5 

x 3 

point of heasure&ent : The inferior angle of t h e  scapula .  i ~ 

1 - 
W i .  

thumb picked up t h e  natural fold such t h a t  the line of j 

+ - 

t h e  fold ran a t  approxi s a t e l y  4 0  degrees to the J 



3 )  SUPRA-ILIAC: 

1 

Landmarks : ilio-s p i n a l e ,  and acromiale (See heights for 

s p e c i f i c a t i o n s )  

P o i n t  of measurement : A line was i m a g i n e d  j o i n i n g  t h e  

a c r o m i a l e  and i l i o s p t n a l e ,  t h e  p r e c i s e  ~ o i n t  was ,five t o  
t L 

seven c e c t i s e t ~ r s  superior t o  t h e ,  i l i o s p i b a l e ,  a l o n g  t h e  
f 

i m a g i n e d  l i n e .  *. . 

Technique : T h e  line cf  the f o l d  s l o p e d  d o u n u a r d s  'toward t h e  

m i d l i n e  a t  an  anglk.  of a p p r o x i m a t e l y  45 degrees. -- 
---. -+-a 

P o i i i t  of a e a s u r e ~ e n t  : The p a r a - u m b i l i c u s ;  4 

~ e c h n i q u e  : The s k i n f o l d  u a s  s e l e c t e d  f i v e  t o  s e v e n  
b 

centimeters t o  t h e  l e f t  of ,  and level w i t h ,  t h e  

u m b i l i c u s .  T h e  iine of t h e  f o l d  was v e r t i c a l .  
S 

4 -- 



P c i n t  of m e a s u r e m e n t  : The m i d p o i n t  of the t h i g h .  T h i s  was 

j u d g e d  v i s u a l l y ,  a s  h a l f  t h e  d i s t a n c z  between the i l i a c  

f o l d  a n d  t h e  p a t e l l a  when t h e  r i g h t  foot was p l a c e d  on a 

b o x  s u c h  that t h e  k n e e  was a p p r o x i m a t e l y  a t  r i g h t  

a n g l e s .  The f o l d  was s e l e c t e d  a t  t h e  a i d l i n e  of t h e  

t h i g h ,  

T e c h n i q u e  : The l i n e  of t h e  s k i n f o l d  was 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  t h i g h .  I n  scme s u b j e c t s  t h e  f r o n t  thigh 

s k i n f o l d  was a l i t t l e  d i f f i c u l t  t o  g r a s p  a n d  t h e  

p r o c e d u r e  was sometimes p a i n f u l ,  I f  t h i s  was t h e  case 

t h e  s u b j e c t  supported the underside of the thigh with 
- - 

the hands.- U h ~ n  the w e i g h t  o f  t h e  u n d e r t h i g h  w a s  

p a r t i c u l a r l y  heavy  (as f o u n d  i n  some g i r l s )  i t  uas 

n e c e s s a r y  for  t h e  a ~ t h r o p c m e t r i  st t o  g i v e  f u r t h e r  

s u p p o r t  u s i n g  a  knee u n d e r  the t h i g h .  

P o i n t  of  measurement : The l e g  was i n  t h e  sane p c s i t i a n  as 
- - - - -- - - - - - --- 

for  t h e  p r e v i o u s  ieasnreaent.  The m e a s u r e m e n t  'was taken 
- - - - - - - - -  ~ 

4 
a t  t h a t  p a r t  of the c a l f  on t h e  most m e d i a l  a s p e c t  where 

t h e  g j r t h  was seen t o  be maximal.  



T e c h n i q u e  : The line of the  s k i n f o l d  was v e r t i c a l .  

\ 
\ LENGTHS: 

\ 

~ e ' ~ r a 1  d e s c r i p t i c n  : U r l e s s  o t h e r w i s e  stated, t h e  f o l l & i n g  

\ ' c o n d i t i o m  a p p l i e d  to these sea s u r e a e n r s .  
\ 

\ 

\ 
\ 

- I n s t r u m e n t  : Anthropometer on small base. 

P o s i t i o n  : The s u b d e c t  -, - -  s t o o d  erect, feet t o g e t h e r ,  h e a d  and 

eyes f i x ~ d ,  arms e x t e n d e d  down t h e  s i d e s ,  f i n g e r s  

e x t e n e 6  b u t  cot beld a l o n g  the t h i g h s .  

T e c h n i q u e  : The a o t h r c ~ c s e t e r  b a s e  was s t a b i l i z a d  o n  the  

standing surface by the m e a s u r e r ,  and was l o c a t e d  i n  

f r o n t  o f  t h e  right side of t h e  subject. The 

a n t h r o p o a e t e r  arm i n d i c a t e d  t h e  h e i g h t  from t h 2  floor. 
\ 

of each  d e s i g n a t e d  landmark. \ 





F i g u r e  6 i n d i c a t 9 s  t h e  p c i n t s  f r o @  which a l l  l s n g t h  

n e a s u r e a e n t s  were taken. 

LENGTHS ( H E I G H T S )  

1) A c ~ u ~ i a l e  (Figure 6 = a h )  

Landmark : Acromia l e  o r  Bc romia l  p o i n t .  The  p o i n t  a t  t h e  
9 

s u p e r i o r  and external b c r d e r  o f  the a c r o a i o n  p r o c e s s  

uhen t h e  subject s t o o d a e r e c t  w i  r e l a x e d  arms. T h i s  
n B 

\ 

d e f i r i i t i o n  of t h e  p o i n t  a t  t h t  s u p e r i o r  and  e q t e r n a l  

b o r d e r  is i n  acccrd w i t h  t h e  19 1 2  Geneva C o n v e n t i o n  and 
* <I 

i s  n o t  i d e n t i c a l  w i t h  "the most lateralH d e s c r i p t i o n  by 

H a r t i n  mil s a l l e r  i19~71 or * i n f e g - i * r ~ g r t g r o ' a l  bardern - 

i 

~ b c h n i q u e  of l o c a t i o n  : T h i s  p c i n t  could be more e a s i l y  

b 
recognized by p a l p a t i n g  a l o n g  the l e n g t h  o f  t h e  s p i n e  of 

the s c a ~ u l a .  I f  t h e  l a n d r a r k  uas still d i f f i c u l t  t o  

i d e d t i f y ,  the subject b e n t  l a t e r a l l y  a t  t h e  trunk t h u s  

r e l a x i n g  t d s  d e l t o i d .  and s i m p l i f y i n g  t h e  l o c a t i o n .  



2 )  RADIALE: (F igure  6 = r h )  

Landmark : *Bad ia l e ,  T h e  p o i n t  it txe upper  and l a t e r a l  

border  o f  the head  cf t h e  r a d i u s  ( o r  C a p i t u l u m  r a d i u s ) .  

- -- 
y- l -  

- - 

T e c h n i q u e  o f  l o c a t i o n  : T h i s  p o i n t  was l o c a t e d  b y  p a l p a t i n g  

downward i n  t h e  lateral d i m p l e - a t  t h e  elbow where the 

r o t a t i n g  head of t h e  r a d i u s  c o u l d  easily be f e l t  unde r  

tha s t a t i o n a r y  condyle of the h u a e r u s ,  a s p e c i a l l y  when - 

t h e  s u b j e c t  slightly prcnated and s u p i n a t s d  t h e  forearm. 

3) STYLION: ( F i g u r e  6 = s h )  

Landnark : S t y l i o n .  (Pr. = Apophyse S t y l o i d e ) .  S t y l o i d  
- - - 

process. The a o s t  distal p o i n t  o f  t h e  process us^ 
- 

S t y l o i d e u s  r a d i u s .  

T e c h n i q u e  of l o c a t i o n  : This p o i n t  was l o c a t e d  i n  the 
0 

s o - c a l l e d  l lAnatomical  s n u f f  boxfit, or that t r i a n g u l a r  

a r e a  formed when tke thumb mas e x t e n d e d  l a t e r a l l y  and 

t h e  a r e a  was d e f i n e d  by t h e  raised t e n d o n s  of m u s c l e s  of 

t h e  a b d u c t o r  l c n g o s  a n d  extehsor p o l l i c u s  
- A - -- -- - -- -- - - - ' I  

- 

b r e v i s  w i t h  the & t e n s o r  p o l l i c u s  l o n g u s .  If t h i s  
- - - -  - - - -  - - 

method -uas r o t  satisfactory, t h e  landmark u a s  also 2 

p a l p a t e d  d u r i n g  passive a b d u c t i o n  and adduction o f  the 4 
$ i 





6 )  TXBIALE: (Figure 6 = t h )  

L a n d m a r k s  : T i k i a l e  I n t e r n u s D  [Pr .  = L i g n e  a r t i c u l a i r e  d u  

g e n o u ) .  S u p e r i o r  e x t r e m i t y  of the t i b i a  o r  t h e  most 

p r o x i m a l  point of the margo  g l e n o i d a l i s  of the m e d i a l  - - 

border of .the head cf the t i b i a .  T i b i a l e  e x t e r n u a  (te) . 
T h i s  p o i n t  c o r r e s p o - n d s  t o  t h e  t i t i a l e  a b o v e ,  b u t  was 

l o c a t e d  on t h e  l a t e r a l  b o r d e r  o f  t h e  hpad o f  t h e  t i b i a .  

It is a b o v e  t h e  c a g i t o l u m  f i b u l a r e .  
\ 

T e c h n i q u e  o f  l o c a t i o n  (Tibiale e x  t e r n u m )  : T h e  

a n t h r o p o m e t r i s t  l o c a t e d  the u p p e r  border o f  t h e  t i b i a  b y  

p a l p a t i n g  t h e  tendon of the q n a d r i c e p s  m u s c l e  a t  the 
- - - -  - -- - -  

d i s t a l  end o f  t h e  p a t e l l a ,  This v a s  f a c i l i t a t e d  b y  

h a v i n g  t h e  subject s l i g h t l y  f l e x  the k n e e  t h e n  p a l p a t i n g  
I 

a t  the f r o n t a l  b o r d e r  o f  t h e  l i g a e e n t u a  c o l l a t e r a l @  

t i b i a l e .  An a d d i t i c n a l  a i d  t o  i d e n t i f y i n g  t h i s  p o i n t  

was t o  l o c a t e  t h e  c e n t r e  of t h e  t r i a d  of t h e  e p i c o n d y l a r  
- 'P 

4-, . 

f e ~ u r ,  e p i c o n d y l a r  tibia, and  h e a d  o f  the f i b u l a .  Both 

, t i b i a 1  l a n m r k s  are s i t u a t e d  i n  p r a c t i c a l l y  the same, 



7) GLUTEALE: ( F i g u r e  6 = g h )  

Landmark : G l u t e a l e  o r  m i d - g l u t e a l  a r c h .  T h e  p o i n t  a t  t h e  

s a c r o c o c c y g e a l  f u s i o n  a t  the m i d - s a g i t t a l  p l a n e .  

T e c h n i q u e  o f  l o c a t i o n  : T h e  t h u m b  was p l a c e d  a t  t h e  tap af 

t h e  gluteal f a r r o w  i n  t h e  m i d - s a g i t t a l  p l a n e  a n d  

p a l p a t e d  in a d u u n v a r d  d i r e c t i o n  u n t i l  the 

s a c r o - c o c c y g e a l  f u s i o n ,  o r  r i d g e  of t h e  coccyx, was 

i d e n t i f i e d .  The  l s r e l  of t h e  f u s i o n  was t h e s  d e s i g n a t e d  

landmark which  was felt i n  a r e g i o n  near t h e  t o p  of t h e  

g l u t e a l .  f u r r o u  a n d  not more t h a n  two c a n t i n e t  , es 

Genefa1 description: U n l e s s  o t h e r w i s e  s t a t e d  t h a  f o l l w i n g  

g e c e r a l  c o n d i  ticns a p p l i e d  t o  t h a x  measurements. 

I n s t r u n e n t  : Bnthropoae tr i c  l i n e n  t a p e .  - - 

P& t i o n .  : The sub- shod- ens& k a tawe~ ,  it= 

l o o s e l y  a t  the g i d e s .  







D e f i n i t i o n  a• ’  i e a s n r e a e n t  : The maximum g i r t h  .of t h h  f h & d  

.Arm when measured a t  r i g h t  a&s to t h e  long & x i s  of 
u 

the humerus. 

j - - - - - A -- - u- *- 
~ b s i t i o n  : The upper  ar. of .the s u b j e c t  r i s  horizontal ,  - the - --_ 

+ 
L 

forearm was s u p i n a t e d  a n d  fky flexed at t h e  e l b o q .  
J 

The subject uas i n s t r u c t e d  t o  c l e n c h  t h e  fist" pnd 

, *  * . $  

Techniqu&be q b  j ec t  was asked to  'make a n u k c l e ?  $hereby r- a I 

I 
dekeloping d l o n t a r y  tension i n  $he full f l e x e d  position ' 4' 

p r i o r  to the measurerent, This preliminary f l e x i n g  o f ,  - 1 

1 ;  

/ - .  

the bi-s he lped  r 5 s u a l I y  i d o d t i f y '  the - 1 i l e 1 ~  i o s t f i & n  , - - - 

t 
for obtaining-65&qal  girth. 

- 

.I%__ .- . _ _  Definition of measureaent  : flaxiaum forearn g i r t h  ~ h e n  

measured a t  right a n g l e s  to the l o n g  a x i s  of the r a d i u s  
5 

-------- - - - - w h e n  t h e  forearm was extended at t h e  e lbow and h e l d  i n  



T e c h n i q u e  ; The tape was p s s e a  a z o u n d  t h e  foreara one to tuo 

centimeters distal to the e l b o w .  I t  was chen - 

mari ipuiated to c b t a i n  the maximum j i r t u  m e a s u r i n g  a t  

right dngles t o  %%e long a x i s  of tbs r a d i u s .  

Defini t ioc  cf ~ E a s u r e a e n t  : H i n i r n a l  g i r t h  .of the wrist, when. 

t e ; ~ a s u r s d  at_ r i g h t  acgles to ths long , a x i s  of t h e  r a d i u s  

A 
at a p o i f i r  proximal to t h e  s t y l o i d  processes of t h e  

r a d i u s  a n d  u l h a .  

\.. 
T e c h n i q u s  : The tape was passed.  around the wrist p r o x i m a l  t o  

t h z  s t y l c i d  processes of the radius a n d  ulna a n d  the. 

t a p e  was m a d i p u l a t t d  to o b t a i n  t b  minxma1 g i r t h  when 

t h s  t a p e  was at riyht angles to tha long a x i s -  of the 

r a d i u s .  1 

7. 
5) CHEST: 

/ 

/' 
D e f i n i t i o n  of measurement : G i r t h  a t  t h ~  levei of t h e  f r v i t r t h  

costosternal a r t i c u l a t i o n  obtained wheri the subject was 

., in t h e  e l a d - t i d a l  ~ h a s e  of e x p i r a t i o n .  







- 

9) A N K L E :  

t . . 
? 

D e f i n i t i o n - o f  m e a s u r e m s n t  : M i n i m a l  g i r t h  o f  t h e  a n k l e  

- locatsd p r o n i  mall y t o  t h e  n a l l e o l i ,  

T e e h r k q u i ?  : T h e  t a p e  was p a s s e d  a r o u n d : t h e  a n k l e  ~ r o x i g a l  t o  
- pp - -  

t h e  mal leol i  and  m a n i p u l a t e d  t o  o b t a i n  m i n i m a l  girth a t  

right a n g l e s  t o  the l o n g  a x i s  o f  t h e  tibia. It  s h o u l d  

b e  n o t e d  that v i s u a l  judgerrment of * a i a i r a l  g i r * k w  was' 

i n a c c u r a t e  rhea viewed l a t e r a l y  due t o  tpe e l l i p t i c a l  

s h a p e  o f  the .ankle .  H a n i p u l a t i o n  o f  t h e  t a p e  f o r  t h i s  

m e a s u r e m e n t  was m a n d a t o r y .  

10) HEAD: D ~ f i n i t i o n  of  m e a s n E e m e a t  : The rnaximua g i r t h  o f  

t h e  h e a d ,  i m m e d i a t e l y  s u p e r i o r  t o  t h e  y l a b e l l a r  p o i n t .  

(brou ridges). 

P o s i t i o n  : T h e  subject was seated, e rec t ;  the h e a d  was i n  t h e  

F r a n k f o r t  p l a n e .  

Technique : t h e  t a - p e  was p u l l e d , t i g h t  t o  m i n i m i z e  t h e  

/- c o n t r i b u t i c n  o f  s o f t  t i s s u e  a n d  h a i r  t o ' t h e  t r u e  b o n e y  
- - 

- aeasurensntrr s 



11) HECK: 1 

~ e f i n i t i o n  of measurement : The c i r c u m f e r e n c e  o f  the neck 

taken a t  a l e v e k  irmediately superior t o ' t h e  l a r y n x .  

- - -- (wAdgms-Applew) w h i l e  Tanner et. a l .  (1969)  used  t h e  
*. 

p o i n t  i n f e r i o r  to t b e  larynx, t h e  p o i n t  of measurement . 
/- 

-- 
used here was in agreement % i t h  the ~ s t h o d o l o q ~  

., 
suggested by Car ter  ( 1 9 7 5  b ) ,  i n  which ,The s u p e r i o r  

point was favored because i n  the w r e s t l e r s  and t h e  more 

s ~ e s o m o r p h i c  athletes, t h e  inferior  p o i n t  was 

p a r t i c u l a r l y  difficult to identif ye  

P o s i t i o n  : T h e  subject u a s  seated, erec t ;  t h e  head was i n  the , 

Srankf  o r t  p l a n e ,  

Technique : The t a ~ e  was k e p t  h o r i z o n t a l  t o  t h e  l o n g i t u d i n a l  

a x i s  o f  the neck w i t h  l i t t l e  tension- a p p l i e d  t~ t h e  - 

t a p s ,  - 

$ 

BREADTH ( w i d t h s )  I 

- ---- - - - - - -- - - - - - - - - - 

General d e s c r i p t i o n  : unless otherwise s t a t e d  t h e  folloving 
- -  - -  - 

general  conditions were a p p l i e d  to t h e s e  measurements,  



I I n s t r u m e n t s  : A broad t l a d e  c a l i p e r  was used f o r  t h e  -. 
-- m e a s u r e m e n t  of' l a r g e  b r e a d t h s  and foot l e n g t h .  V e ~ n i e r  

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

breadths .  

. * 

P o s i t i o n  : E x c e p t  w h e r e  i n d i c a t e d  t h e  subject sat erect, a r a s  

h a n g i n g  l o o s e , l y  t o  t h e  s i d e s .  
a 

T e c h n i q u e  : W i t h  the e x c e p t i o n  of t h e  f o o t  l e n g t h  

m e a s u r e m e n t ,  t h e  i n s t r u m e n t  u a s  k a p t  q u i t e  firm a g a i n s t  

t h e  s u b j e c t ,  s i n c e  t h e  aim was t o  m e a s u r e  skeletal 

b r ~ a d t h .  I n  t h e  case o f  obese s u b j e c t s  i t  was n e c e s s a r y  

t o  a p p l y  v e r y  s t r o n g  pressure t o  ensure c o m p l e t e  

a c c u r a c y  a n d  v a l i d i t y .  T h e  arms o f ,  t h e  s p r e a d i n g  * 

c a l i p e r  were a p p l i e d  a t  a p p o r x i a a t e l y  half way a l o n g  

t h e i r  lenqhtU- n o t  a t  t h e  p o k n t s .  

A c c u r a c y  : F l 2 a s u r e a e n t  u s i n g  t h e  broad b lade  c a l i p e r s  was t o  

t h e  n e a r e s t  0 . 0 1  c e n t i m e t e r .  Heasurement u s i n g  the 

vernier  ca l ipers  Mas t p  t h e  n e a r e s t  0 .01  c e n t i m e t e r .  

F i g u r e  8 i l l u s t r a t e s  t h e  p o i n t s  a t  w h i c h  b r e a d t h s  were 
- - 

m e a s u r e d .  



Figure 8 :  . BR EADTHS 



1) B I b C R O A I A L  B R E A D T H ,  

a 

D e f i n i t i o n  of measurement : The maxiaal d i s t a n c e  b e t w e e n  t h e  . 

most l a t e r a l  a s p e c t  of t h e  a c r o m i o n  processes. 

Landmarks : The most l a t e r a l  a s p e c t s  of t h e  r i g h t  and l e f t  

a c r o m i o n  p r o c e s s e s  vhic-h were ' s l i g h t l y  in•’ erior  to  the 

most sup&rior lateral  margin d e f i n e d  a s  t h e  acromiale. 

P o s i t i o n  : The s u b j e c t  s t o o d  c o m f o r t a b l y  erect, arms hanging  
- 

l o o s e l y  t o  the sides. / 

T e c h n i q u e  : T h e  c a l i p e r  c r o s s  b a r  u a s  k e p t  horizontal, The 

arms of- t h e  caliper were d i r e c t e d  u p w a r d s  a s  t h e  crass  

a b a r  was s u p p o r t e d  o n  t h e  m e a s u r e r g s  forearms. 
- 

H e a s u r e m s n t  was t a k e n  from t h e  rear.  

2 )  B I - I L X O C R I S T A L  B R E A D T H  

-- 

D e f i n i t i o n  : T h e  inaximal d i s t a n c e  between t h e  two i l i a c  











- - - - - -- - ppp -- - - 

s u b j e c t  ra ised h i s  h e e l s  and  re -measurement  was made e n s u r i n g  

t h a t  ' t h i s  uas n o t  t h e  'case. M a i n t a i n i n g  t h e  head i n  t h e  
. *  - -8 

F r a n k f o r t  plane was mandatory' f o r  a c c u r a c y  of  t h i s  

measurement .  T h i s  was a c h i e v e d  b y  h a v i n g  t h e  measurer 
n - A 

c o n c e n t r a t e  on  p o s i t i o n i n g  a n d  m a n i p u l a t i o n  of t h e  ' - 
s t a d i o m e t e r .  R e a d i ~ l g  was* done a • ’  ter t h e  head  p i e c e  *as f i x e d  

H 
1 - - - - 

i n  position of h e i g h t  by means of t h e  t h u ~ b s c r e u . ~  

lengths : Huch of t h e  error o f  t h i s  measurereent  was seen ' 

- 

t o  o c c u r  b e c a u s e  ~ , f  move men t of the\ s u b j e c t ,  e s p e c i a l l y  

l a t e r a l l y  t h u s  e l e v a t i n g  o n e  s h o u l d e r .  T h i s  was overcome b y  

t h e  a s s i s t a n t  a t  t h i s  s t a t i o n  making s u r e  t h a t  t h e  s h o u l d e r s  
13 

Here s q u a r e  and the subject m a i n t a i n e d  h i s  p o s i t i o n  fo r  a l l  

length measurements. The a n t h s o p o m e t r i s t ,  b e i n g  skilled, was 

able  t o  make t h e  m e a s u r e m e n t s  q u i c k l y ,  t h u s  a c c o m a o & a t i n g  t h e  - 

- 

motionless subject. 

H e i g h t  d i s t r i b u t e d  e q u a l l y  on b o t h  feet with t h e  f e e t  
0 ,  

t o g e t h e r  p r e v e n t e d  errcxm i n  leg l e n g t h .  nbueser t h e r e  were a 

number, of s u b j e c t s J  who appeared t o  e x h i b i t  a aiarksd ' d e g r e e  o f  

genu  valgum (knock-knees)  . When t h i s  -uas o b v i o ~ s -  t o  t h e  
<& =* 

extent  t h a t  t h e  weight  had t o  be c a r r i e d  -- mord - -- $R -- one - - l e g  - t h a n  
- -- - -- - 

t h e  o t h e r ,  t h e  'subject uas i n s t r u c t e d  ,to p l a c e  t h e  k n e e  
- - - - -- - 

: * 
t o g e t h e r  r a t h e r  t h a n  t h e  feet. . - 
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It uas r e p o r t e d  by Tanner and Whitehouse (1962) t h a t  

u i t b  a r e a d i n g  p e a t e r  t h a n  20 n i l l i m e t & s ,  t h e r e  is a  

c o a p r e s s i o n  factor w h i c h  ,uas seen a s  t h e  i n d i c a t o r  needle 

dA- A 

c o n t i n u e d  f a l l i n g ,  While  they reccmmended a  r e p e t j t i o n  of t h e  

measurement  and  an i m m e d i a t e  r e c o r d  a f t e r  the a p p l i c a t i o n  of 
- - -  

t h e  s p r i n g  pressufe, th'is u a s  d s i d e r e d  t o  s v e r e s t ' i m a t e  t h e -  - 

reasurement, The measurement  i n  these cases was r e c o r d e d  a t  

t h e  p o i n t  of marked s l o w i n g  of t h e  need16  a t  which p o i n t  i t  - -- 

was c o n s i d e r e d  t h a t  c c ~ ~ r e s s i o n  was n e a r l y  maximal.  
' 

Buiz e t  a1. (1971) r e p o r t e d  t h a t  t h e  site o f  a p p l t i c a t i o n  

of c a l i p e r s  u a s  a source of v a r i a t i o n ,  the m e a s u r e n e n t s  b e i n g  

over-estimated the more ~ r o x i i a i  the f o l d ,  &nd underestimated 

the mure d i s t a l  t h e  fold Plexe specific directicas a s  t* the 
L 

point o f  m e a s n r e n e n t  were l a i d  down f o r  t h e s e  a s s e s s m e n t s  i n  

ainimize this s o u r c e  of error. 
" .  

b r e a d t h s  : Bost error  was a n t i c i p a t e d  i n  f a i l u r e  t o  
$ F 

a p p l y  a f f i c i e n t  pressure to ainimize  the aaiount  o f  s o f t  

t i s s u e  which  i n t e r f e r e d  with these measurements. ' The 

. . a n t h r o p o m e t r i s t  was aware of t h i s  p r o b l e a  and  e n s u e d  t h a t  
- - -- - - - -- - - --- 

for t h e  b i - i - f i o c r i s t a l  and bi-acromial breadths, v e r y  firm 
: 

- - - -- - - - - - 

pressure was a p p l i e d .  1 s i m i l a r  procedure uas not f o l l o v e d  

for t h e  t r a n s v e r s e  chest because -- of  t h e  e l a s t i c i t y  of t h e  
- 4 

\ 
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T h e  data was c l e a n e d  a n d  p r o c e s s e d  a s  f o l l o w s :  

a )  e a c h  s u b j e c t  was a l l o c a t e d  a unique i d e n t i t y  number 
C 

which u a s  r e c o r d e d  o n  t h e  d a t a  s h e e t .  

b) t h e  i d e n t i t y  nnrber i n c o r p o r a t e d  a  c o d e  t o  i n d i c a t e  . , 

the s c h o o l  and the c l a s s  f n  which  the s u b j e c t  was l o c a t e d .  

This f a c i h t a t r e d  the l o c a t i o n  of a n y  one data sheet, i f  and  

when r e q u i r e d .  

C) all d a t a  sere t r a n s f e r r e d  t o  c o a p u t e r  card images.  

S i n c e  this t r a n s f e r  u a s  done by  t r a i n e d  k i n a n t h r o p o m e t r i s t s ,  

t h e r e  was a n o t h e r  o p p o r t p o i t p  a t  t h i s  p o i n t  for f u r t h e r  g r o s s  

errors o r  o m i s s i o n s  t c  te observed a n d  i m m e d i a t e l y  . c o r r e c t e d .  
- - 

Due t o  time c o n s t r $ a i n t s ,  t h i s  d a t a  uas n o t  ' v e r i f i e d *  (Le.  

d o u b l e  key  punched)  tc check f o r  keypunch errcrs. 

V e r i f i c a t i o n  was performed later w i t h  a  v i s u a l  c h e c k  

c o a p a r i n g  the da ta  sheets w i t h  t h e  computer7 a ~ o r d .  

1, 

d) all data t o  this p o i n t  were s t o r e d  in c l a s s  g r o u p s .  

a) the data  were then processed using t h e  S P S S  

{ S t a t i s t i c s  Package for t h e  S o c i a l  S c i e n c e s )  f r e q u e n c y  - and - 

statistics pr0gra.s [ l i e  e t  a l .  1975) . 
9 



f )  t r a i n e d  a n d  e x p e r i e n c e d  k i n a q t h r o p o a e t r i s t s  r e v i e w e d  

t h e  f r e q u e n c y  data a n d  a p p l i e d  a s u b j e c t i v e  e v a l u a t i o n  on 

those s u b j e c t s  o u t s i d e  the g e n e r a l l y  obse rved  range.  These 

were g e n a r a l l y  t h o s e  s u k j e c t s  i n  t h e  1 s t  a n d  100th 
% $  

p e r c e n t i l e s .  B e c a u s e  of t h e  s t r u c t u r e  a n d  o r g a n i z a t i o n  i n  

C a n a d i a n  schools, t h e r e  was v e r y  l i t t l e  a g e  v a r i a t i o n  w i t h i n  - 
a n y  o n e  c l a s s ,  a n a  h e n c e  i t  u a s  r e l a t i v e l y  easy t o  e s t i m a t e  

vi$in w h a t  r a n g e ,  v a l u e s  of e a c h  v a r i a b l e  l a y .  I n  c a a p o s i t e  
-2" 

classes e , g .  Grade 1 p l u s  G r a d e  2 ,  i t  was n e c e s s a r y  t o  extend 

t h o  r a n g e  t o  a c c o u n t  f o r  a g e  d i f f e r e n c e s ,  

g )  a l l  q u e s t i o n a b l e  v a l u e s  a s  d e t e r a i n z d  a b o v e  f o r  e v e r y  

measurement Her€ e x a m i n e d ,  T h e  c o m p u t e r  l i s t e d  a l l  s u b j e c t s  

i n  t h e  one c lass ,  a n d  t h e  v a l u e s  o f  a n y  one s e l e c t e d  

v a r i a b l e ,  I n  t h i s  way i t  -was p o s s i b l e  t o  i s o l a t e  t h e  

s u b j e c t  ( s )  w i t h  t h e  s u s p e c t e d  a b e r r a n t  v a l u a s ,  

h) d o u b t f u l  v a l u e s  were t h e n  c o m p a r e d  w i t h  the o r i g i n a l  

d a t a  sheet, a n d  w h e r e  c o r r e c t i o h s  were made, t h i s  f a c t  was 

n o t e d  o n  t h e  data s h e e t  a s  well a s  i n  t h e  c o m p u t e r  d a t a  s e t .  

It is well e s t a t l i s h e d  t h a t  t h e r e  a r e  s e v e r a l  s o u r c e s  of 

e r r o r  which nay ucmr i n  both the recording and tbia transfer 

1 9 7 7 ) .  o b v i o u s  errors w h i c h  were experienced i n  t h i s  study 

uere: 





j) e s c h  a g e  c o h o r t  f o r  e a c h  sex was t h e n  i d e n t i f i e d ,  

, _- w i t h  each age b e i n g  r o u n d e d  o f f  t o  i n c l u d e  those s u b j e c t s  0. 5 

y e a r s  cn e i t h e r  s i d e  of t h e  * r o u n d e d  y e a r ' .  T h u s  t h e  sir 

y e a r  g r o ~ p  i n c l u q e d  t h o s e  b e t w e e n  5.50 y e a r s  a n d  6.Q9 years. 

k) considering t h e  w h o l e  grcup of 923 s u b j e c t s ,  t h e  SPSS 

s t a t i s t i c s  package was used t o  c a l c u l a t e  the g r o s s  r a n g e  

( m a x i a a  and minima)  and g r o s s  mean fo r  each v a r i a b l e .  

1) t h e  s t a t i s t i c s  p r o g r a m  o f  ~ l a u k e r  ( l 9 7 2 ) ,  r e q u i r i n g  a 
S4 

'' u s e r  d e f i n e d  maiitnum, minimum and mea&$(determined f r o m  the .- 

previous p r o c e d u r e )  was t h e n  a p p l e d  t o  e a c h  age  c o h o r t  for 

e a c h  variable. R a w  a n d  smoothed  p e r c e n t i l e s  were c a l c u l a t e d  

r o u t i n e 1  y, t o g e t h e r  w i t h  t h e  Isean, s t a n d a r d  d e v i a t i o n ,  
- 

s t a n d a r d  error of t h e  mean, standard error  of t h e  s t a n d a r d  

d e v i a t i o n ,  kurtosis, s k e w n e s s  a n d  t h e  c o e f f i c i e n t  of v a r a t i o n  

f o r  each v a r i a b l e  w i t h i n  e a c h  age c o h o r t  for  e a c h  sex. 

EU) perconti& g r a p h s  were computer g e n e r a t e d  f o r  h e i g h t  
-4 

a n d  weight.  A s m o o t h i n g  t e c h n i q u e  was a p p l i e d  t o  t h e  raw 

p e r c e n t i l e s ,  A f i f t h  d e g r e e  p o l y n o m i a l  was u s e d  for  t h i s  

a a n o e u u e r  i n  preference %e the sp&ia%ng a & h d  w h k h  is ssed 

when t h e  i n v e s t i g a t o r  assumes that t h e  rrurnes are parall&. 

T h i s  a s s u m p t i o n  was b e l i e v e d  t o  be i n a p p r o p r i a t e  and  by 

o b s e r v a t i o n ,  this was j u s t i f i e d  s i n c e  t h e  c u r v e s  are n o t  

c o n s i s t e n t l y  p a r a l l . e l .  



- 

' 

Curves were , g e n e r a t e d  f c r  t h e  3 r d ,  18th,, 25t.h, 5 0 t h ,  . - -  

7 5 t h ,  9 0 t h  and 9 7 t h  w h i c h  i s  i n  a c c o r d a n c e  w i t h .  

t h e  g e n e r a l  m e t h c d s  of p r e s e n t a t i o n  o f  results e m p l o y e d  by 
- - 

E k o p e a n  a u t h o r s ,  
i . 

. ,  

PBOPORTIONAL ASSESSHEIT 

It h a s  been t r a d i t i c n a l  f o r  a n t h r o p o m e t r i c  i n d i c e s  t o  

e s t i m a t e  body p r o p o r t i o n s .  An i n d e x  is the r a t i o  of one 

measurement t o  a n o t h e r  e x p r e s s e d  a s  a  p e r c e n t a g e  of the ,4 
l a rge r  one. e.g.  the cephalic i n d e x  is  t h e  r a t i o  of h e a d  

b r e a d t h  expresssd as  a p e r c e n t a g e  of h e a d  l e n g t h ,  

D a v e n p o r t  (1929) i n d i c a t e d  t h e  u s e s  o f  nrelat ive*l ,  

indices w h i c h  c o u l d  b e  u s e d  f o r  i n t e r - i n d i v i d u a l  c o a p a r i s ~ n s ~ ,  

T h i s  h e  o b t a i n e d  by d i v i d i n g  any a b s o l u t e  d i m e n s i o n ,  b y  

s t a t u r e ,  Thus r e l a t i v e  a r a  l e n g t h  i s  arm l e n g t h  d i v i d e d  by 

s t a t u r e ,  l l o n t a g n  (1960) l i s t e d  10 a n t h r o p o m e t r i c  i n d i c e s  - < 

most con laon ly  u s e d ,  but  it i s  o b v i o u s  t h a t  the number of 

t h o s e  i n d i c e s  is  l i m i t e d  o n l y  b y  t h e  nnabers o f  measurements 

which are available.  aalina and aarick tEXX3) i-edicated 

i n d i c e s  have  l i m i t a t i o n s  a n d  t h a t  " u s e d  a l o n e ,  t h e y  a_re ~ _ o t  

c o m p l e t e l y  a d e q u a t e  and  a c c u r a t e  i n d i c a t i o n s  o f  body  foraw, 

w h i l e  Tanner (1  951) i n d i c a t e d  c o n c e p t u a l  a n d  s t a t i s t i c a l  



p r o b l ~ m s  a s s o c i a t e d  w i t h  i n d i c e s  since 'Ithe f u n c t z o n  of t h e  
., 

two d i m ~ n s i o n s  i n v o l v e d  is independent  of the scale of &. - 
measurement of either dinension. * 

- 
I n  1974 ,  Boss and U i l s o n  d e v e l o p e d  a P H A N T O H  s t r a t a g e m  

for p r o p o r t i o n a l  grouth a s s e s s a e n  t,  Essentially derived from 
r -  

large s a m p l e s  of % a l e  and female data ,  an a r b i t r a s y  unisex 

n o d e l  was der i lcped and over one hundred a n t h r o p o m e t r i c  
I 
I 

.=, 

values.  were expressed a s  means and standard d e v i a t i o n s  I I 

a g a i n s t  w h i c h  any measured v a r i a b l e  c o k d  

z - s c o r e  analysis according t o  the f o r m u l a  

b e  compared by 



Figure 9:Pormula for the calculation o f  

.proportionality z-values. 4 



PHANTOM Z - VALUES 
t 

- - 

WHERE: 

Z IS A PROPORTIONALITY VALUE OR Z-VALUES 

v IS ANY VARIABLE 

S IS THE PHANTOM STANDARD DEVIATION FOR 
THE GIVEN VARIABLE 

h IS THE SUBJECT'S HEIGHT 
170.18 IS THE PHANTOM HEIGHT CONSTANT * 

. 
d * IS A DIMENSIONAL EXPONENT BASED ON .7 

GEOMETR ICAL CONSIDE RATIONS: 
" 

d = 1 FOR ALL HEIGHTS, LENGTHS, BREADTHS, 
GIRTHS, AND SKINFOLD THICKNESSES 

d = 2 FOR ALL AREAS AND STATIC STRENGTH MEASURES 

d = 3 FOR ALL WEIGHTS AND VOLUMES OF TOTAL BODY 
OR ANY BODY PART 

P IS THE PHANTOM VALUE FOR THE VARIABLE 

ROSS & WI LSON, 1974 
- 





PRoTOTYPZXAL D A T A  

2 *w- 

< ,  

T a b l e s  2 - 27 present bas i c  s t a t i s t i c a l  data for 34. 

measured v a r i a b l e s  for 923 g i r h  and boys age 6 to 18. Data 1 

-< 

i n c l u d e s  number  of s u b j e c t s  , mean, standard d e v i a t i o n ,  , ,-. - - 



l u n b e r  - 8ean S. D o  Range " Skew. Kurt. 
;eight . - 18 7 21.38 3.69 27.7-14.5 0.00 1.98 
h9ight' , 18 116.66 5.68 128.0-107-7 0-18 1.92 
t$>ceps sf. 16 
subscap sf 16 
supra i l  sf 16 
a- .sf 36- 

- .%+ fr t h i g h s f  16 
a e d c a l f  sf 16 
acrom ht b 18 
r a d i a l  h t  
s t p l i o n  h t  

- dacty ht 
t i b i a 1  Bt 
s p i n a l e  h t  
g l u t  h t  
ar8 g (rel) 
arm g ( f l e x )  
forearm g 
wrist g 
c h e s t  g 
waist g 
t h i g h  g 
ca l f  g 
a n k l e  g 
biacr br 
b i i l i o  br 
trans c h e s t  
foot len 
bi-ep ham ud 
biep •’em ud 
sitt h t  
a-p chest 
head g 
neck g 



T a b l e  3 Boys : Aged 6 

lumber Mean 
weight 17 21.75 
h e i g h t  17 ,117.04 
t r i c e p s  sf. 10 9.54  
subscap .sf 10 6.02 
s u p r a i l  s f  10 4.76 
abdom sf 10 6d-19 ' 
fr t h i g h  sf 10 12-88 
med c a l f  sf 10 8.29 
acroi h t  15 90.86 
radial ht I5  70.19 
s t  y l i o n  h t 15 53.84 
dacty bt 15 $0-29 
t i b i a 1  "ht 15 29.20 
s p i n a l e  h t  15 61.36 
g l u t  h t  1 5  60.47 
a n  g (rel) 7 18.26 
a r a g  (flex) 7 19.19 
forearm g 6 17-97 
wr is t  g 6 12.62 
chest- g 6 58.90 
traist g 6 55.63 

Skew. 
1.06 
0 . 54 
0.70 
1.94 
2.17 
2.23 
1.20 
1 -05  
0.28 
0.24 
0.38 
0.36 
0 -79. 
0.40 
0.54 
1.27 
1.30 
1 26 

-0.12 
1.19 
0-86 

t @ g h  g 6 34.32 5.24' 43.8-28.30 0.71 2.09 - 
cal f  g - 

i 6 24-03 1 .7T  27.4-22.30 . 0.91 2.26 
a n k l e  g 6 16.30 1 -36  -0.13 1.20 

.rd~r b l a c i  b r  .* 16 25.59 . ls i37 28,l-24. 0 
b i i l i o  br 16 ' 18.68 0,88 20.4-17.50 0 .w '  12-12 

18.1-14.f4 0.67 1.84 

trans c h e s t  16 18.18 0.89 ' 19.8-16-80 
*foot T e n  16 '17.63 1.20 20.3-15.30 
b i e p ~  hum wd 16 ' *  5 -10  0.51 ,6,16-4.35 
biep fern wd 16 7.47 0.44 8.28-6.77 
.sitt bt 15 65.18 3.00 70.1-60:00 
a-p chest 15 13.47 0.74 15.2-12.40 
head g 75 5i.80 0 -93  53.3-50.76 
neck g - 15 26.83 1..31 : q29.5-25.20 



T a b l e  4 Girls-: Aged 7 

Uunber 
weight 25  
e i g h t  2 5  
triceps s f .  25 
s u b s c a p  sf 25 
s u p r a i l  sf 25 
abdom sf 2 5  
fr th igh  sf 2 5  
med calf s f  2 5  
acron h t 25 
radial  h t  25  
s t y l i o n  h t  2 5  
dacty tt 2 5  
tibial* ht 2 5  
s p i n a l e  ht 25 
g l u t  h t  25  
arm g (rel) 25 
arm g ( f l e x )  25 
forearm g 2 5  
wrist g 2 5  
chest g 25 
waist g 25  
thigh g 2 5  
calf g 25  
ankle g 2 5  
biacr b r  25 
b i i l i o  br 2 5  
trans chest 25 
foot l e n  25  - 
b i e p  ham ud 2 5  
b i e p  f ea  ud 2 5  
sitt h t  2 5  
a-p chgst' 2 5  

%head g 25 
neck g 25  

S. D. Bange Skew. 
3.94 30m1-18040 0.23 
5.25 134.2-113.10 '0.21 
4.37 25.5-6.90 1 .41 
3-89 16o8-4,OO 1-31 
3.18 13.3-3.20 0.90 
5. 19 20.7-3.80 1.20 
6. 34 32.2-9.00 0.74 
3 "24-9-4.70 1 -43  
4-43 103-6-86.60 -0.07 
3.81 79.7-66.70 -0.07 
2 -88  61.5-50.60 -0.19 
2-60 47.8-38.00 -0.19 
1 - 4 3  34-8-2g.60 0.90 
3.55 74a1-57,50 * 0.38 
4. 32 72-7-56.10 -0.04 

i2 .22  24.4-16.40 0.82 
2-31 ,, 25.3-17.20 0.73 
1.39 20- 9-16.20 0.30 
1.24 16-4-11,30 1-00 
4-00  69.5-52.20 -0.07 
4.87 768o0-47o30 0-75 
3.99 45.0-32.40 0.25 
$ 0  98 28,2-21,90 0.13 
1.21 1903-14e90 0-06 
1-68  29.1-22.40 -0.23 
2-50 28 -517 .00  2-11 
20 28 28*3-16.20 3-2 1 
1.00 20.3-16.10 -0.50 
& 30 5. 62-4.29 -0.11 
0.38 8.00-6-60 -0.30 
2.33 72.3-63.00 0-45 
0.88 14-7-11. 10 0.41 
1.77 53- 1-44040 -2.13 
1- 33 28-7-24.20 0.40 

K u r  
1.56 
2.59 
4.69 
3.20 
2.23 
3 - 1 1  
2 .m 
5.52 
2.13 
1.83 
2.09 
2 - 7 5  
3.01 
3-21 
2.01 
2.64 
2.54 
1.70 
3.49 
2-48 
3.34 
1.66 
-1. 50 - 
1.81 
2.24 
7-54 

14.55 
2 -75  
2.72 
20 28  
2.30 
2.66 
8-67 
1-99 



Table 5 Boys : Aged 7 

w e i g h t  
height 
t r i c e p s  s f .  
s u b s c a p  s f  
s u p r a i l  s f  
abdoa sf 
fr t h i g h  sf 
med calf s f  
acroa h t 
r a d i a l  h t  
s t y l i o n  ht 
d a c t y  h t  
t i b i a 1  h t  
s p i n a l e  h t  
g l u t  h t  
arm J (rel) 

Numter Mean 
22  23.92 
22 122.80 
2 2  10.39 
22 6.28 
2 2  4.93 
22  7 .20  
22 15.22 
22 9.43 
22 96.18 
22  74.15 
22 56.86 
22 42-82 
22  30.96 
22  64.96 
22 63.78 
22 18.94 

arm ( f l e x )  22 20.16 
2 2  18.77 forearm g 

wrist g 
c h e s t  g 
wais t  g 
t h i g h  g 
c a l f  g 
a n k l e  g 
b i a c r  b r  
b i i l i o  b r  
trans chest 
f o o t  len 
biep h u m  vd 
b i e p  f e a  vd 
sitt h t  
a-p c h e s t  
head  g 
n e c k  g 

SOD. Range 
2.85 29.9-19.40' 
5.07 131.3-113.70 
2 .18 15.5-7.00 
1. 98 1 1  -1-4.50 
1.56 9.7-2,80 
2.50 12.9-3-. 50 
4.66 29.9-10.10 
2.77 1 5 . 8 - r n  
4 .63  103-1-88.70 
4.06 80.5-67.20 
3.37 62.8-50.90 
3 - 0 6  48.2-37.00 
1.59 34.2-28,50 
3.44 71.9-59.60 
3.65 70.2-57.10 
1. 74 22.0-17.10 
1.23 23.3-17.80 
0 .91  20.5-17.00 

Skew. 
0.44 
0.10 
0.48 
1.35 
1 - 2 6  
0.90 - 
1.24 
0.59 

-0.11 
-0.19 
-0.38 
-0.30 

0.24 
0 . 3 U  

-0.14 
0.77 
0.33 
0.26 

Kurt .  
2.30 
1.95 
2.52 
3.68 
4.64 
2.99 
4.90 
2.48 
1.86 
1.90 
1.95 
2.17 
2.02 
2.13 
2.22 
3.33 
3.35 
2.23 



T a b l e  6 G i r l s  : Aged 8 

weight 
height 
t t i c e p s  s f .  
Sabscap s f  
s u p r a i l  sf 
abdom s f  
fr t h i g h  sf 
aed calf sf 
acrom h t 
radial h t  
s t y l i o n  h t  
dactp h t  
t i b i a 1  h t  
s p i n a l e  h t  
g l u t  h t  
ara g (rel) 
arm g ( f l e x )  
forearm g  
wrist g 
chest g 
waist g 
t h i g h  g - 
calf g. 
a n k l e  g 
biacr br 
b i i l i o  br 
trans chest 
foot l e n  
biep ham ud 
biep f e n  ud 
sitt I i t  
a-p c h e s t  
head g 
neck g 

Range 
33.9-19.00 

134.5-115.60 
15.6-6.60 

8-0-4.40 
9.1-3.20 

10.0-4.50 
35.2-7.50 
18.6-4.80 

106.8-91 -38 
81 7-69.80 
64; 4-53.30 
48.6-40,30 
350 8-29-90 
74.8-62.20 
74.4-61-30 
22.3-16.20 
22.6-18-30 - 
20. 4-16.60 
l 3 * 7 - l l  .UO 
71.1-56.40 
60.4-50.30 
46.5-28.70 
29.1-22.8O 
18. 9-14.30 
31.7-24.80 
22.3-17.50 
21.2-17.10 
22.5-17.20 

5.7-4.69 
8.12-6.60 
72.5-62.JO 
15.1-1 1 -30  
53,6-49-40 
28.5-24.50 

Kurt. 
2.85 
2.63 
.I, 83 
1.34 
2-09 
1-52 
5.59 
2-90 
2.11 
2.22 
3.02 
2.43 
20 SO 
2-63  
2.83 
2.04 
1.88 



T a b l a  7 Boys : Aged 8 

biumber 
weight 22 
height 22 
triceps sf. + 22 
subscap sf  
s a p r a i l  sf 
abdom sf 

4-  
-72-  

fr thigh sf 22 
med c a l f  sf 22 - 

acroa h t  22 
radial ht 22 
s t y l i o n  h t  22 
d a c t y  ht 22 
t i b i a 1  ht 22 
spinale h t 22 
glut ht - 22 
arm g (rel) 22 
arm g (flex) 22 
forearm g 22 
wrist g 22 - 
chest g 2 2  
waist g 22 
thigh g 22 
calf g 22 

m l e  g 23 
biacr br 22 
biilio br 22 
trans chest -22 
foot l e n  22 
biep hum wd 22 
biep fea wd 22 
sitt ht 22 
a-p chest 22 
head g 22 
neck g 2 2  

Range Skew. 
36*3-2le50 0.63 
140e2-118.90 0.06 
1904-6e00 0.81 
18.4-3.90 1.72- 
22 8-2 80 2.07 
24.2-3.44 . 1.56 
37,4060 90 1.34 
21 .8-5.40 1.65 
112.4-92.20~ 0 06 
89.0-72.20 0.30 
68e7-54050 0.16 
52.8-40.30 0-31 
37. 1-30.70 0.52 
77.U-62.10 -0.09 
77.1-61.90 0 20 
24.5-17.20 , 0.92 
25.1-18.80 " .  0.72 
22.5-17.50 0-79 
15.2-1le9O 0-36 
73.6-55.80 0.35 
67a8-52-70 1m01 
Q6.6-30.00 3-86 
29.8-23*40 0.36 
19.5-35.40 -0,15 
29.7-25.00 -1.01 
27.0-18.20 1.59 
21-2-17-30 -0-28 
22.6-17-40 0.51 
6.11-4-94 -0.01 
8.7907.32 0.06 
75.8-65.30 0.19 
15.7-11.5 -0.46 
55.0-5leO0 -0.28 
32-4-24.80 0.51 

Kurt. 
2.27 
2-14 
2.88 
4.53 
6-28 
4.35 
3.93 
5.68 
2.07 
2.29 
2-02 
1.79 
2.14 
20 25 
2.15 
2.49 
2-18 
2. 47 
2.00 
2.93 
3. 41 
2. 45 
2.00 
20 04 
2.97 
6.19 
1.86 
3.48 
1.90 
2.06 
1.94 
2.81 
1-00 
2-83 



Blumber 
weight 30 - height 30 
t r i c e p s  sf. 30 
s u b s c a p  sf 30 
s u p r a i l  sf 30 
abdom sf 30 
fr thigh sf 30 
ned calf sf 30 
acrom t r t  30 
r a d i a l  h t  30 
sty1 i o n  ht 30 
d a c t y  h t  30 
tibia1 h t  30 
s p i n a l e  ht 30 

' g l u t  h t  30 
arm g &el) 30 
ara g ( f l e x )  30 
forearm g 30 
wrist g 30 
c h e s t  g 30 
w a i s t  g 30 
t h i g h  g 30 
calf g 30  
ankle g 30 
b i a c r  br 30 
b i i l i o  br 30 
trans chest 30 
foot l e n  30 
b i e p  hum ud 30 
b i e p  fern ud 30 
sitt ht 30 
a-p chest 30 
head g 30 
neck g 30 

d 

T a b l e  8 Girls : Aged 9 

Range Skew. 
42,O-19.70 0.78 
149.6-119.00 0 . 3 3  
2 106-6.60 0.50 
16.4-4.20 1.58 
15.8-3-40 1.45 
17.7-3.40 1.04 
36.1-8.20 0.48 
16.6-5*30 0.03 
119.6-95.20 0.43 
93.0-73.00 0.30 
71-4-55e00 0.00 
55.7-40.50 -0.04 
40.7-31 .OO 0.50 
85-9-64.70 0.53 
8308-64e90 0.63 
24.5-16.80 0.42 
26.3-17.20 0.43 
22.7-16.60 * 0.24 
15.3-11.30 0.40 
76.3-54-50 0.40 
66.8-48.10 0.70 
51-4-30.90 0.19 
31-3-21.40 0.25 
21.0-15.20 0.51 
32-2-26030 0.46 
24.1-18.30 0.41 
22.2-16.80 0.42 
220 9-38-70 0.72 
6-29-4.91 0.74 
9 -28-6.88 0.70 
80.0-64-60 0.58 
15.4-12.00 0.86 
54.6-89070 -0.20 
30*T-24010 0.22 



Table 9 Boys : Aged 9 

w e i g h t  
h e i g h t  
triceps sf. 
subscap sf 
s u p r a i l  sf 
abdoa s f  
fr t h i g h  s f  
ned calf sf 
acrom h t  
r a d i a l  h t  
s t y l i o n  h t 
d a c t y  h t  
t i b i a 1  h t  
s p i n a l e  h t 
g l u t  h t  
arm g (rel) 
arm g ( f l e x )  
forears g 

. u r i s t  g 
chest g 
waist g  
t h i g h  g 
calf g 
ankle g 
Oiacr br 
b i i l i o  br  
trans chest 
foot l e n  
b i e p  hum wd 
biep fern ud 
si tt h t  
a-p chest 
head g  
n e c k  g 

Range 
43.4-22.10 

147-6-3 17-20 
19.4-5.60 
26.4-4.20 
28.5-3.00 
34.8-3.20 
38.9-7.30 
21 06-3-80 

115.4-91.70 
88.8-72-00 
70.5-55.30 
56.5-43.20 
45.6-29.90 
80.8-63.00 
81.1-62. $0 
25.9-16.50 
26.3-17.00 
22-7-17.00 

a -  1805-11010 
97.7-58.60 
70.0-50.40 
49.3-33.50 
37.2-22.70 
21 -1-15-00 
32.7-24.60 
2'4,6-58-00 
21.5-17.20 
22-7-17.20 
6.29-4.88 
9.85-5.65 
76.4-64.50 
16.7-12.30 
54.5-50.70 
32.2-24.80 

Skew. 
0.89 
0.03 
1.26 
3.59 
3 - 4 1  
2-97 
1.52 
1.24 
0.13 
0.19 
0.40 
0.79 
1*10 
0 -27  
0.36 
0.87 
0.54 
0.35 
1.28 
2.5 1 
0.63 
0.60 
1-44 
0.03 
0.18 
0.83 
0.03 

-0.15 
0.34 

-0.94 
-0.3 1 

0.12 
0.10 
0 - 3 1  

Kurt. 
3.41 
2.25 
4.25 

16.70 
15.16 
12-33 
5-87 
4.11 
2.46 
2.34 
3.57 
3.90 
4-72 
2.24 
2.48 
3.53 
3.29 . 
2.47 
5.90 

10.42 
3.91 
2.76 
5.-12 
2.5 1 
2.30 
3.57 
1.75 
2.91 
2.11 
6.66 
1.93'g 
2 . 5 9 ~  
1.80 
3-16 



T a b l e  

Huober Hean 
weight 20 35-84 
height 20 141.52 
triceps sf, 20 13. 16 
subscap sf 20 11.09 
s n p r a i l  s f  20 9.65 
abdom sf 20 12.31 
fr thigh sf 20 22.60 
med calf sf 20 12.97 
acrom ht 20 113.61 
radial ht 20 88-02 
stylion ht 20 67.98 
dacty ht 20 52-62 
ti b i a l  ht 20 37.57 
s p i n a l e  ht 20 79.46 
glut ht 20 77.10 
arm g (rel) 20 22.11 
arm g (flex) 20 23.32 
forearm g 20 20.79 
wrist g 20 13.81 
chest g 20 70.38 
waist g 20 59.51 
thigh g 20 45. 50 
calf g 20 28.58 
ankle g 20 19.30 
biacr br 20 30.73 
b i i l i o  br 20 22. 32 
t rans  c h e s t  20 20.62 
foot len 20 21.26 
biep hum ud 20 5.64 
b i e p f e r v d  20 8.29 
sitt ht 20 75-13 
a-p chest 20 15.14 
head g 20 52.81 
neck g 20 28.20 

10 Girls : Aged 10 

Range 
59. U9E5.50 
160. 1-131000 
26.2-5.70 
40.4-5-20 
25-4-4- 10 
3402-3-80 
46-6-11,40 
28-6-5.40 
133.3-1 03-60 
lO4,4-79.80 
79.1-61.40 
62.1-47.60 
44.3-33.30 
92.2-71.40 
87.7-67.70 
29.8-18.20 
29.9-19.90 
24-8-18.50 
16.8-12.40 
89.0-61.80 
73.7-51-20 
60.0-37-90 
37.0-24.60 
24.4-15.80 
33.5-28.90 
28.9-18.80 
24.7-38.20 
25.6-18.90 
6.55-5.06 
9.90-7.36 
83-5-69-90 
18.6-12.50 
55.4-49.10 
32-6-24-40 

S keu. 
0.84 
0-78 
Om71 
2.34 
1.18 
0.98 
1. 10 
0.81 
0.89 
0.89 
0.63 
0 55 
0.83 
0.64 
0.29 
0.99 
0.94 
0.61 
1 .O6,  
1.03 
0.83 
0.83 
0.88 
Om64 
0-41 
1-24 
O m 9 3  
0.69 
0.48 
0.66 
0.28 
0.35 

-0.57 
0.30 

Kurt. 
2.93 
2.58 , 
2-67 
8.61 



T a b l e  

Number Mean 
weight 2 1 33.23 
h e i g h t  21 140.14 
triceps sf. . 21 9-94 
s u b s c a p  sf 2 1 7.71 
suprail sf 2 1 5-97 
abdom sf 2 1 8-81 
fr thigh sf 24 17.67 
aed calf sf 21 9:70 
acroa h t  21 110.90 
r a d i a l  ht 2 1 86.40 
stylion ht 2 T -  66.10 
dacty ht 2 3 50.86 
t i b i a 1  ht 2 1 36.87 
s p i n a l e  h t 2 1 77.33 
g l u t  ht 21 75 56 
arm g (rel)  21 20. 88 
arm g (flex) 21 22-43 
forearm g 2 1 20.6 1 
wrist g 21 14.03 
c h e s t  g 2 1 69 -69 
waist g 2 1 61-31 
thigh g 21 41.55 
calf g 21 
ankle g 2 1 
biacr br 

:',::: 
21 b 0 ~ 4 0  

biilio br 2 1 21 72 
trans chest 21 20.96 
foot len 2 1 21.52 
b i e p  hum wd 21 5.93 
biep fern ud 21 8 52 
sitt - h t  2 1 74.09 
a - p  c h e s t  21 14*58 
head g  2 1 54-02 
neck g 2 1 28-94 

1 1  BOYS : Aged 10 

Range 
50.8-25.30 
153-9-128.70 
%.21 -3-6.10 
20.6-4.20 
18.1-3.40 
35.3-3.50 
43.5-10-80 
24,6-4.50 

1250 6-99-80 2-. 
96.6-77.60 
75.4-59.10 

4 58.8-45-9Q 
41.9-32.30 
85.5-67.10 
85.3-67.30 
29.1-18.00 
29.0-19-50 
24.7-18.80 
16,9-12a10 
84.5-62.40 
78.9-55.70 
52.2-37.30 
33-4-25.20 
22-0-16.00 
32.8-27.50 
25.9-19.40 
24-5-16.30 
29-4-1 8.70 
6.87-5030 
9.89-7-67 
82.5-66.80 
16-6-13.20 
56.8-50.30 
32-0-26.40 

Kurt. 
4-8< 
2.03 
5-14 
8-33 
7.61 
6-20 
6-21 
6.89 
2.38 ' 

2.43 
2.31 
2.24 
2.07 
1-75 
20 07 
6.38 
5-65 
4-90 
3.97 
4.01 
6.04 
3.35 
4.32 - 

3.45 
1.94 
3.14 
3.16 
8.33 
3-06 
4-71 
2.60 
2.05 I 

2.70 , 
2.89 



Table 12 Girls : Aged 11 

weight 
h e i g h t  
triceps s f .  
sabscap sf 
s a p r a i l  s f  
abdon sf 
fr thigh sf 
med dalf sf 
acrom h t 
r a d i a l  h t  
s t y l i o n  h t  
dacty h t  
t i b i a 1  h t  
s p i n a l e  h t 
glut ht 
arm g (rel) 
arm g (flex) 
forearm g 
wrist g 
chest g 
v a i s t  g 
thigh g 
calf g 
ankle g 
biacr br 
biilio br 
trans chest 
foot len 
biep hum wd 
b i e p  f e n  ud 
sitt ht 
a-p chest 
head g 
neck g 

24 390 12 
24 145.15 
24 14-28 
24  10.20 
24 10wOO 
24 13-14 
24  23-53 
24 12.90 
23 116-07 
23 89 -00  
23 68.38 
23 53.12 
23 * 37.97 
23 80.77 
23 77.99 
24 22-27 
24 23.59 
24 21  -00 
24 14.12 
24  71.45 
2 4  61.17 
24 45.89 
24  2 9 - 5 5  
24 19-85 
2 4  30.50 
24 23.12 
24  20,73 
2 4  21.75 
24 5e75 
24  8.46 
24  76 -22  
24 15.30 
24 53-02 
2 4  28.79 

Range Skew. Kurt, 
68.6-23.30 0-88  



Number 
we ight  26 
height 26 
triceps sf. 26 
subscap sf 26 
snprail sf 26 
abdoa sf 26 
f r  thigh sf 26 
med calf sf 26 
acrom ht 26 
radial ht 26 
s t y l i o n  ht 26 
dacty ht 26 
tibia1 ht 26 
spinale h t 26 
glut ht 26 
arm g {rel) 26 
arm g (flex) 26 

d forearm g 26 
wrist g 26 
chest g 26 
w a i s t  g 26 
t h i g h  g 26 
calf g 26 
ankle g 26 
biacr br 26 
b i i l i o  br 26 
trans chest 26 
foot len 26 - 
b i e p  hum vd 26 
b i e p f e m w d  26 
sitt h t  26 
a-p chest 26 
head y 26 
neck y 26 

13 Boys : Aged 1 1  

Range 
61.3-29.10 
157.5-132.00 
18.8-6.60 
26.7-4.20 
22.8-3.40 
33.4-4.00 
31.3-10-80 
21.2-5.00 
129.6-10~.00 
101.0-80.80 ' 

77.3-62.30 
60.2-45.90 
43.8-34.10 
90.0-74.50 
90.6-67.90 
26.5-17.70 
2842-1 8.90 
24. 2-38.80 
16.5-32-70 
8S.O-6l.SO 
78.7-55.80 
49-2-38.30 
35-2-25-30 
22- 4-16.20 
35.0-28.70 
24+9-2O0OO 
25.2-16.50 
25.5-20.00 
9 1 4-4,076 
9.83-7.82 
81.5-70.60 
18.8-13.20 
55.6-50.90 
33.1-26-80 

Skew. 
1.24 
0.36 
1-19 
2.15 
2-18 
1.79 
2.12 
1.47 
0.42 
0.61 

, 0.54 
0.28 
0.25  
0.54 
0.38 
0.95 
0.80 
0.53 
0.65 
0.73 
1.31 
0.85 
0 090 
-0.03 
Ot64 
0.03 

-0.07 
0.47 
2-30 
0.56 
0.31 
0.75 

-0.19 
0.56 



. Number 
weight 
h e i g h t  
triceps sf. 
snbscap sf 
supra91 sf 
abdoa sf 
fr t h i g h  sf 
med calf sf 
acfom h t  
r a d i a l  h t  
s t y l i o n  41% 
dacty Bt 
ti b i a l  ht 
spinale  ht 
glut ht 
arm g { r e l )  
arm g (flex) 
forearm g 
wrist g 

r 
c h e s t  g 
w a i s t  g 
thigh g 
c a l f  g 
ankle g 
biacr br 
b i i l i o  br 
trans chest 
foot lea 
biep  hu. ud 
b i e p  fea ud 
sitt ht 
a-p chest 
head g 
neck g 

Table  

dean 
42.79 

152.89 
13.43 
9 897 

10.57 
13.19 
23.65 
14.18 

123.58 
95.27 
73.30 
57.10 
40.87 
86.01 
83.85- 
23-09 
24.19 
21.77 
14.70 
74.22 
62.13 
48.25 
30.80 
20.21 
32-00 
24-06 
21.63 
22-71 

6.02 

'1 

14 G i r l s  : Aged 12 

Skew. Kurt. 
0.46 2.90 

-0.27 2-21  
0.99 3 - 3 0  
0.43 1.89 
"0.75 2-57 
0.73 2.82 
1.37 5.35  
0.34 2.20 

4 - 2 3  2.35 
-0.05 2-23 
-0-03 2-02 

0.00 2041 
0.11 2-38 
0.23 2.13 

- 0 - 5 6  -2.90 
0-  50 
0.45 p:;: 
0.23 -1.78 
0.37 2.43 
0.'08 3-96 
OoS5 2.41 

- 0.4s 2.24- 
0-29 2-51 

4 - 1 7  2-32 
-0.29 3-01 

0 - 9 8  5-22 
0.35 3-21 

-0.27 2-79 
-0-11 1 -71  



Puaber 
weight 
h e i g h t  
triceps sf. 
subscap sf 
s u p r a i l  sf 
abdom sf 
fr t h i g h  sf 
med caf f sf. 
acrom h t  
r a d i a l  h t  
s t y l i o n  h t  
dacty bt 
t i b i a 1  h t  
sitinale h t  
g l u t  ht 
arm g (rel) 
arm LJ ( f l e x )  
forearm g 
wrist g - c h e s t  g 

- waist g 
thigh g 
calf g 
ankle g 
Piacr br 

% -Zliilio br 
j r a a s  c h e s t  

* f o o t  len 
biep hum wd 
biep •’em wd 
sitt ht 
a-p chest 
head g 
neck g 

Table 1 5  B o p s  : Aged 12 

Range 
60.2-27- 90 
163.1-137.10 
30.4-5.50 
33.9-4.30 
32-4-3.50 
43e6-3-70 
48.6-8950 
35.2-4.00 

Skew. Kart. . 
0.38 2.52 
0.13' 2.26 
0-83 2-40 
1.43 3.91: 
1,05 2.67 
8-99- M - I -  
0.93 2.51 
1,lU 3.28% 
00 19 2-74 
0.10 2.86 

-0.31 2-74 
-0.65 3.19 , 

-0.07 2.20 
0.18 2.20 
0.21 2.11 
0.76 2.46 
Om89 ,2069 
0.48 - 2-44 - 
0.11 1.91 - 
0.85 2.76 
0.66 ' 2-30 
0.43 1A6 * ,  

0.46 2.37 
0.46 2.69 
0.28 7 -59  , 

-0.13' 
-0.16 2*% 2.  
0.53 2079 
2.09 9-96 

-0.16 1.81 
-0.03 1.69 
0.11 2.32 

-0.42 2.38 - 
0.23 2.26 



weight 
h e i g h t  
triceps sf. 
subscap sf 
s u p r a i l  s f  
aMoa sf 
fr t h i g h  sf 
med ca l f  sf 
acron B t  
r a d i a l  h t  
styfion h t  
d a c t p  Bt 
t i b i a 1  h t  
spinale h t 
g l u t  h t  
a r a  g (rel) 
arn g (flex) 
forearm g 
wrist g 
chest g 
w a i s t  g 
thioh 9 
calf g 
ankle g 
b i a c r  br 
b i i l i o  br 
trans c h e s t  

r 
foot lee 
b i e p  hulr ud '  
b i e p  fern ud 
sitt .  bt 
a-p c h e s t  
head g 
neck g 

Table 16.' " G i r l s  : Aged 13 ' 

. 

Beaa ._ S.1). 
47.92 ,9144 

15P033, 7.00 
U;09 - 4.85 
Yl.09 6.75- 
11.12 6at25- 
3,s 6 ? 7-0 8 6' 
22-45  ,7079 
13.25 4-76 

128.31 5.91 
98-54 4.75 

- 75.79 3.69 
58.71 3 -20  
42.39 2-23 
89.59 ' 4 . 6 7  

a 8 8 . 0 5  4.54 
23.58 2&3 
24.56 2.73 
22.32 1.65 
1 4 - 8 2 .  1.10 
78.73 6.17 
69-41 6005 
49-31 5,diB- 
32.14 . 2 .97 .  
21.00 3-45 
33-88  2.11 
25.29 2.48 
22.96- 2 -18  
23.42 1-29 

6 - 2 1  0 .42  
8 . 7 6  0 -51  

82.86 , 4.16 
16-32 1.34 
53 -62  1.54 
30.40 1-93 

* K -  
w -P 

Skew. R M t .  
0 .52  2.78 

- 0 . 4 4 .  2.68 
0.80 2.Q 

? - 
1.59 4.68 

1 ' 3T93 
0 - 9 1  2 7 8  

- L 

0.65 2-rF3- 
0.88 3.65 

-0.34 2.42 
-0.20 20 29 ' - - 2. F1 ', 

0.10 i1.78 + 

-0,11 2-40 t 

-0.30 2.30 . 
-0 .04  -2.48 

0 .32 2.31 + 

0.03 2 -51  * 

-0.08 2-62  
-0-04 2.54 

0.64 3.21 . 
1.03 3.,92 

o , o ?  3,534) - A - 

-0,4,6 2 - 3 5  
0.30 -?K,%9 
0.26 4 i 3 5  b 

l . lU .-4*sj ' 

2.43 11.48 * 

-0021 3-09 
0 .23 3.13 
0 - 4 8 ,  -3-.73 , 

-0.23 -2.-27 
0.30 2.31 . 

. . O 1 4 O  .2 2059 : *: , 

-&&I2 2.30 - -  



Table 17 Boys : Aged 13 

weight 
height 
triceps s f . ,  
su bscap sf 
s u p r a i l  sf 
abclon sf 
f r  thigh sf 
aed ca l f  sf 
acro. h t 

o r a d i a l  ht 
s t y l i o n  ht 
dacty bt 
t i b i a 1  ht 
s p i n a l e  ht 
glut ht 
arr g fre l )  
arm g (flex) 
forearn g 
u c i s t  g 
chest g 
waist  g  
thigh g 
ca l f  g 
a n k l e  g 
biacr br 

=.IT@ i 1 io br 
<'Trans chest 

foot len 
b i e p  h y ~  vd 

. b i e p  fea  wd 
'sitt h t  
a-p chest 

Yunber Hean S . D .  

head g 
neck g 

Range 
64 -9~32.20 
175.4-148,OO 
39.3-52.00 
31.4-4.60 
28-1-3.60 
46.6-4.40 
46.6-8.80 
36- 1-5.40 
144.9-118.30 
111.0-88.80 
89.9-68.79 
65-1-53.00 
49.4-36.90 
lO2,2-84.OO 
98.1-76.10 
32.2-19870 
34-1-21 .7O 
27.2-20.00 
17.Q-t3.60 
91.8-69.20 
81.0-56.00 
62-0-38-40 
38.6-27-10 
24.7-17.60 
39.5-29.90 
42.4-21-09 
26.7-19.80 
28.3-22.00 
7.38-3.38 
10.66-8.62 
. 91 9-74.90 
19.4-13.60 - 
56-8-52.10 
36.2-28e30 

Kurt. 
2.38 
2.13 
12.13 
10-64 
6.44 
6 - 0 8  
8.37 
11,84 
2.89 
2.44 
2-63  
2.42 
2.93 
3. 12 
2.70 
4.96 
3.92 
2.91 
2.32 
2.11 
2 - 8 4  
4-92 
3.29 
2.42 
3.58 
18.38 
3.24 
2.96 
13.91 
2.39 
2-53 . 
2-51 
1.90 
3.01 



Table  18 Girls : Aged 14 

weight  
h e i g h t  
triceps sf. 
snbscap sf 
soprai l  sf 
abdom sf 
fr t h i g h  s f  
med c a l f  sf 
acrom Bt 
radia l  h t  
s t p l i o n  h t  
dztcty ht 
t i b i a 1  4 t  
s p i n a l e  ht 
glut ht 
arm g (rel) 
arm g ( f l e x )  
forearm g 
vr ist g 
c h e s t  g 
waist  g 
thigh g 
calf 9 
ankle g 
k i a c r  br 
bi i l io  br 
trans chest 
foot len 
biep horn md 
b i e p  f e n  ud 
s i t t  ht 
a-p c h e s t  
h e a m  

, f e C k  

4 

blnaber Bean Range Skeu, 
72.4-25.10 0.04 

180.8-149.10 0.36 
28.4-6.10 0.29 
29.3-5.00 1- 42 
27.5-3-80 1.03 
37.2-5.20 0,76 
Pt).4-80f30 0.48 
26.7-5.20 0.43 

145.5-117.90 0.36 
112.8-90.70- 0.31 
86.3-69.40 0-20 
67.2-53.00 43-06 
48.5-38.00 0-35 

102.3-78.40 0.08 
101.2-78.00 0-34 
3 l e9 -19 *8  0.33 
32.4-21.00 0.31 
26.9-20.00 Oe20 
21.1-13.20 1-34 
97.2-68.70 0.31 
82.2-53.30 0.62 
65.4-42.40 0.10 
4 20 0-26*9Q Q* 20 
26.0-17-60 0.05 
40.7-30.70 0.07 
34.5-32.10 1-57 
28.0-17.70 -0.08 
26.3-21.10 -0.09 
7.27-5.21 -0.10 

10.14-7-75 0.08 
92.9-77.10 0.21 
20.9-14-00 0.63 
57-7-49.80 -0.35 
31.3-27-80 0.06 

Kurt. 
2-90 
3.15 
2-52 
4-40 
3.34 
2.58 
3.M 
2.36 
3.2s 
3.25 
2-73 
2.68 
3.59 
3.47 
3.24 
2.44 
2.59 
2.65 
8.44 
3. 51 
3. 13 
2.59 
3*22 
3.24 
3.63 t 

7.33 
3.47 
2-54 
30 67 
2.88 
20 67 
2.87 
4-13 
2.33 



weight 
h e i g h t  
triceps sf. 
s a b s c a p  sf 
s u p r a i l  sf 
abdolr sf 
fr  thigh sf 
med calf sf 
acrom ht 
r a d i a l  h t  
s t y l i o n  bt 
dacty  h t  
t i b i a 1  bt 
s p i n a l e  h t  
glut h t  
as. g f r e l )  
arm g (flex) 
forearn g 
wrist g 
chest g 
w a i s t  g 
t h i g h  g 
calf g 
ankle g 
biacr br 
b i i l i o  br 
trans ,chest 
foot len 
b i e p  hum vd 
b i e p  fern wd 
s i t t  ht 
a-p chest 
head g 
neck g 

T a b l e  1 9  Boys : Aged 14 

lumber Bean S.D. Range Skew. Kurt. 



T a b l e  20 Gir l s  : Aged 15 
-. 

\ 

Number 
weight 66 
height  66 
triceps sf. 66 
subscap sf 66 
suprai l  sf 66 
abdom sf 66 
fr thigh sf 66 
med calf sf 66 
acron h t 66 
radia l  h t  '6 6 
stylion h t 66 
dacky ht 66 
t i b i a 1  ht 66 
spinale  ht 66 
glut ht 66 
ara g (rel) 66 
arm g (flex) 66 
forearn g 66 
wrist g 66 
chest g 66 
waist g 66 
thigh g 66 
=Lf 9 66 
ankle g 66 
biacr br 66 
biilio br 66 
traas  chest 66 
foot l e n  66 
biep hun ud 6.6 
b i e p f e m a d  66 
sitt bt 66 
a-p chest 66 
head g 66 
neck g 66 

Range Sf ew 
73.6-39.90 0.16 
178.8-142-70 0-04 
27.0-6.50 0.61 
31.3-5.60 1.38 
26, 44.00 0.94 
35.0-5.80 0.30 
43.4-10.20 0.50 
27e8-5.40 0.34 
144. 1-113.30 0.02 
110.2-88-40 0.00 
86.5-68-90 0-06 
67.8-53-70 -0.03 
48.4-35.10 -0.03 
102-2-60.90 -1.38 
99.9-75.80 -0.23 
31.4-21-30 0.26 
32.3-22.70 0.31 
32.9-19.10 1-65 
19.6-12.90 0.48 
98.4-72.90 0.14 
78-6-56.70 0.42 
61-5-45.70 0.05 
39,4-29.30 Q,I1 
24-8-19.OO 0.35 
3802-26000 -1.45 
36.6-22.30 1 .YO 
34.4-20-10 2e39 
25.9-2O.SO -0,17 
7.03-5.67 0e24 
9.85-6-42 -0-88 
93.2-78.60 0.13 
2 2 ,  1-10e20 -0-34 
58.3-49-80 0.23 
39.5-28.60 1-70 



T a b l e  21 Boys : Aged 15 

Number 
weight 77 
height 77 
triceps sf. 77 
snbscap  sf 77 
suprail sf 77 
akdoa sf 77 

- f r  thigh sf 77 
med calf sf 77 
acrom h t 77 
radial ht 77 
stylion ht 77 
dacty ht 77 
tibia1 h t  77 
spinale B t  77 
glut ht 77 
arm g (rel) 77  
ar8 g (flex) 77 
forearn g '7 7 
vrist g 77 
chest g 77 
waist g 77 
thigh g 77 
calf g 77 
ankle g 77 
biacr br 77 
biilio br 77 
trans chest 77 
f m t  l e n  77 
b i a p  hum ud 77 
b i e p  fen vd 77 
sitt ht 77 
a-p chest 77 
head g 77 
neck g 77 

Bean 
58.63 
170.46 
9.64 
9.46 
8.43 
11.63 
14-50 
10.36 

137. j4 
105. 47 
8O,83 
62.45 
45.49 
95.35 
92.75 
26.27 
28.72 
25.56 
16.49 
86.25 
70.76 
51.46 
34.46 
22.35 
36.86 
26.91 
25.41 
25.46 
7.09 
9.74 
87.78 
18.16 
55.77 
36.07 

Range 
88.5-33.10 
19O,O-l45,9O 
26.2-4.20 
46.1-4.80 
38.4-3.80 
39.8-4.60 
44.3-6.20 
31.5-4.30 
151.4-116.00 
116.1-88-40 
99.1-67, 10 
69.8-51.70 
51.7-37.80 
109.2-82.20 
106.2-80.10 
33.8-20.080 
37.5-22.80 
30.0-20.70 
19.3-13.00 
105.1-60.70 
97.0-59.80 
68.4-U1,OO 
42.4-27.40 
27.1-18.10 
44.2-30.70 
31.0-20.20 
30.7-21.70 
28.5-21.80 
7.85-5.57 
11.92-8.84 
97.3-74.00 
22.4-15.00 
59.8-51 -40 
42.3-25.70 

Skew. 
0.59 

-0.13 
1.75 
3-08 
2-62 
10 84 
1.7 1 
1.82 

-0-26 
-0.29 
-0-28 
-0.25 
-0.17 
0-09 
0.10 
0.69 
0.76 
0.21 

-0.29 
-0.02 
1.52 
0.83 
0.48 
0.24 
0.09 

-00 04 
0.65 

-0.16 
-0.88 
0.47 

-0.30 
0.14 
-0.11 
0.37 

Kurt. 
3.11 
2.64 
5-63 
13.90 
10.64 
5.52 
5-77 
6.50 
20 72 
2.75 
2.62 
20 41 
2.65 
2.57 
2.42 
20 86 
3.11 
2.62 
3.34 
3.68 
5.50 
3.19 
3-61 
3. 16 - 

3.48 
3.72 
2.90 
2.67 
3.60 
5.09 
2.86 
2.05 
3.07 
40 17 



weight 
beight  
t r i c e p s  s f .  
s u b s c a p  s f  
s u p r a i l  s f  
abdam sf 
fr  t h i g h  sf 
med calf  sf 
acrom h t 
radial ht 
st ylion h t 

s p i n a l e  ht 
glut llt 
arn g (rel) 
arn g (flex) 
forearm g 
wrist g 
chest g 
waist g 
a i 9 - h  !J 
calf g 
ankle g 
biacr br 
b i i l i o  br 
trans chest 
foot lea 
biep hu8 ud 
b i e p  fen ud 
sitt h t  
a -p  chest 
head g 
neck g 

T a b l e  

Eean  
54.87 

164.61 
14.48 
11q72 
11-83 
t6 .42  
24.16 
15.02 

32. 102.1 
78.7-4 
61.19 
42-99 
90.87 
88.73 
25.36 
26.62 
23,59 
15,44 
02-74 
66.10 
53,91 
34.31 
21.43 
39.35 
26.57 
26 42 
23.37 

6 -29  
8.87 

86-94 
16.66 
54.10 
30.90 

22 G i r l s  : Aged 16 

Range Skew. 
8O*l-43.7O 0.86 

185-2-149.10 0.15 
25.5-7-00 0 -43  
35.8-6.60 2.29 
31-4-4.80 1-59 
48.2-5-00 l o & ?  
44,3-11.60 0.31 
32.7-6-00 1.05 

152.8-121.20 0.28 
118.3-94.60 0-62 
91.9-72-20 0 .55  
73.0-55.20 0 -66  
48,6-38.00 -0-10 

103.2-80.40 - O m  13 
98-5-79.90 -0.02 
31-2-20-30 0.15 
32-1-20.90 0.08 
26.6-21.00 0.27 
17.2-13.60 0.18 

103.5-71.50 Om88 
89.5-57.00 1-98 
68,8-44,90 0,743 
42.6-29.30 0.67 
250 2-18070 0.37 
38.4-24.60 -1 -72 
3O.+240 10 0 -39  

0.48 28.2-21.72 o m o j  
25.6-21 
6-81-5-46 -0-03 

10. 00-7.82 0.43 
96-0-79,40 0.37 
22.2-13.40 1-22 
570 0-51-50 0.08 
36.9-27.60 1.15 

Kurt. 
3.64 
3 50 
2.52 
9.16 
5.97 
5-66 
20 84 
4.19 
4 -04 
4.84 
5.20 
5.66 
3.33 
3.15 
2.86 
2.67 
2.84 
2.28 
2.79 
5.87 
5.61 
3-76 
3.55 
20 63 
7.62 
2.96 
2.91 
2.23 
2.58 
3.24 
3.14 
5.43 
2.44 
5-06 



Buaber 
veight 55 
height 5 6  
t r i c e p s  sf. 56  
subscap sf 56 
s u p r a i l  sf 56 
abdom sf 5 6  
fr t h i g h  sf 56  
ned c a l f  s f  56 
acroa h t 56  
radia l  h t  56  
s t y f i o n  h t  56 
dac ty  ht  56 
t i b i a 1  h t  56 
s p i n a l e  h t  5 6  
g l u t  h t  56 
arm g (rel) 5& 
arm g ( f l e x )  56 
forearm g 56 
wrist g 56 
chest g 56  
waist g 56 
t h i g h  g 56 
ca l f  g 5 5  
ankle g 56 
b i a c r  b r  56 
b i i l i o  br 56 
t r a n s  chest 56 
f o o t  l e n  56 
b i e p  ham ud 56 
b i e p  fern ud 56 
sitt h t  56 
a - p  chest 56 
head g 56 
neck g 56 

23 Boys : Aged 16 

Range 
78.7-40.30 

193.2-151.90 
2'0.2-4.30 
25.3-4-40 
30-  1-3-50 
44.2-11-30 
44.2-5-00 
37.4-4.40 

158.2-120.80 
123. !+93.60 
95.4-71.80 
75e8-53.80 
50.6-39-60 

106.3-84.10 
106.0-81.30 
31.5-21.40 
35.0-22-50 
36. 1-21.30 
18.9-14.10 
97.1-73.50 
86.0-58.4 
7O.5-UQ.?U 
40-5-29.50 
24.9-19.40 
41.8-21.20 
31.1-21-90 
30.5-22.80 
29.6-22.80 
8.75-6.38 

10.97-8.95 
99.8-78.70 
22.0-14.70 
5 9 . 5 5 3 - 5 0  
37.7-28.00 

.1 Skew. Kurt. 
-0.19 2.56 
-0.18 2.94 



Table 24 Girls  : Aged 17 

weight 
h e i g h t  
t r i c e p s  sf. 
subscap sf 
s u p r a i l  sf 
abdom sf 
fr t h i g h  sf 
med c a l f  sf 
acroa h t 
r a d i a l  ht 
s t y l i o n  h t  
dacty  ht 
t i b i a 1  h t  
s p i n a l e  h t 
g l u t  h t  
arm g frel)  
arm g ( f l e x )  
fqrearm g 
v r i s t  q 
c h e s t  g 
waist g 
t h i g h  g 
calf g 
ankle g 
biacr br 
h i i l i o  br 
trans chest 
foot l e n  
biep hum ud 
b i e p  •’em wd 
sitt- ht 
a-p ches t  
head g 
neck g 

lumber 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
4 7 -  
47 
47 
47 
47 
4 7 
47 
47 
47 
47 

B ange Skew. Kurt, 
77.7-43.60 1.13 4.49 

179- 4-156.UO 0.37 2.27 
30.2-9.00 0.81 3.68 
28.2-5.60 20 17 8-43 
2204-5040 0.98 3-45 
32*4-6.60 0.02 303Q 
4S.3-70!30 0.42 3.22 
3SoO-7-60 0.92 4.31 

147.9-122.50 0.46 2.51 
112.9-94.00 0.35 2.20 
87.5-70.60 0-16 2006 
6809-54-10 0 1 3  2-16 
51.4-36.30 0.70 4- 19 

104.4-80.60 Om20 3.04 
1000 1-78-90 0.18 2-27 
30.2-20.00 -0.25 30 28 
31-3-22.70 0. $6 2.31 
28.7-21.00 0.56 3.90 
17.1-14.lO 0.30 2.70 
94.7-75.40 0-89 ' 4.66 
77.6-58.20 0.92 3-03 
65.8-47,8Q 0.69 2,94 
40-8-29.20 0.52 2-95 
23.8-18.60 0.03 2.19 
38-2-29.90 -1.10 4.40 
32.4-22.80 -0.06 3.83 
29.3-21-30 Om41 2.43 
27.3-21.40 1.04 3,82 
6.90-5-54 0.05 2m03 

10.05-8.11 0.26 2.69 
97.0-64.00 -2.62 15.67 
19.6-13-10 -0.15 3-19 
57.5-51.1Q 0.61 2.89 
34.6-28.00 Q,78 4.01 



w e i g h t  
h e i g h t  
t r i c e p s  s f .  
subscap  sf 
s u p r a i l  sf 
abdom sf 
fr th igh  s f  
aed c a l f  sf 
acrom h t 
radial h t  
s t y l i o n  h t  
dacty ht 
t i b i a 1  h t  
spinale h t  
g l u t  h t  
arm g (rel )  
arm g ( f l e x )  
forearm g 
wrist g 
c h e s t  g 
waist g 
thigh g 
calf  g 
ankle g 
biacr b r  
b i i l i o  br  
t r a n s  chest 
foot l e c  
b i e p  ham ud 
biep fern wd 
sitt ht 
a-p chest 
head g 
neck  g 

Y umber 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
u2 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 

Table 25 Boys : Aged -17  

Range Skew. Kurt. 
93.3-44.30 0.39 3.32 

190.9-163.50 0.39 2-46 
31.8-3.60 2-25  \ 9.10 
30.2-4.40 3.02 12.91 



Table 2 6  G i r l s  : Aged 18 

weight 
h e i g h t  
t r i c e p s  sf. 
snbscap s f  
s a p r a i l  sf 
abdom sf 
f r  thigh sf 
med calf sf 
acroa h t  
radial h t  
s t y l i o n  lit 
dacty h t  
t i b i a 1  h t  
s p i n a l e  h t  
g l u t  h t  
arm g (rel) 
ara g (flex) 
forearm g 
wrist g 
c h e s t  g 
waist  g 
thigh g 
calf g 
ankle g 
biacr b r  
b i i l i o  br ' 10 
trans chest 10 
f o o t  len 10 
b i e p  hum wd 10 
b i e p  f em ud 10 
dtt h t  10 
a-p chest 10 
head g 10 
neck g 10 

Range 
71. 5--49.90 

179.0-156.10 
25.7-13.20 
19.8-7.30 
19-5-6.60 
21.2-9.70 
38.0-13.20 
21.0-11.60 

145.5-123.50 
112.2-93.90 
86.5-70.00 
68-0-53.30 
47.3-36.20 

102.2-82.20 
99.2-78.500 
30.4-25. 00 
31.8-26.00 
25.9-22.70 
16.3-14.80 
91 -0-78.20 
69.8-62.40 
65.9-53.20 
39.6-32-40 
23.S-l9,8O 
38.9-31.30 
29.4-25.80 
27.4-22.40 
25.6-22.10 
6091-S*78 
9.77-8.36 

90.8-85.10 
19.0-16.40 
57.6-51.10 

32. 9-29060 

Skew. 
0.11 
O m  33 
1-03 
0.29 
0.  40 

-0.17 
0.21 
0.32 
0.19 
0.20 
0.02 
0.27 

-0-38 
0.33 

-0.24 
-0.11 
-0.02 

0.06 
0.59 

-0-30 
-0.66 

1.28 , 
-0.04 

0.30 
0.24 

-0.52 
-0.89 

0.29 
0.32 
0.58 

-0 .05 
0. 10 

-0 06 
-0.48 

Kart. 
2.16 
1.93 
30 25  
1.86 
i. 49 
1.23 
2.62 
1.76 
1.92 
1.97 
1-83 
1.71 
2.02 
2.14 
2.13 
1.47 
1.73 
1.28 
1.68 
2-07 
1.90 
3.86 
1.96 
1-38 
1.47 
1 l 72 
2.23 
1.94 
2.42 
2.59 
1.73 
1.84 
1.64 
1.91 



Table 27 'Ebps : Aged 18 
< 

7 
Yuaber 

- weight 21 
height 21 
triceps sf. 21 
subscap sf 2 1 
s u p r a i l  sf 2 1 

.abdom sf 21 
fr thigh sf 21 
ned calf sf 21 
acrom ht 2 1 
r a d i a l  ht 2 1 
s t y l i o n  ht 2 1 
dacty ht 21 
t i b i a 1  ht 21 
spinale ht 21 I 

glut ht 21 
arm g (rel) 21 
arm g (flex) 21' 
foreara g 2 1 
u r i s t  g 2 1 
chest g 21 
waist g 2 1 
thigh g 21 
calf g 21 
ankle g 21 
biacr br 2 1 
bi i l io  br 2 1 
trans chest 21 
foot len 2 1 
biep hum vd 21 : 
b i e p f a m u d  21 
sitt ht 21 
a-p chest 2 1 
head g 21 
neck g 2 1 

Bean 
6 8 . 8 2  
179.04 
9.40 
8.97 
6.25 
10.47 
12.66 
9.08 

143.49 
109.45 
83.32 
64.39 
46.41 
98.58 
94.31 
29.18 
31.58 
27.31 
17.46 
93.03 
75.64 
55.30 
36.70 
22.. 94 
39.27 
27.44 
27.80 
26-41 
7.24 
9.93 
93.09 
18-93 
56.70 
36-79 

Range 
82.1-56.20 
192.5-166e20 
14.3-5.30 
12.1-5.50 
9.8-4.00 
18.2-6.00 
20.4-7.00 
16.1-4.30 
155.5-129.70 
121.8-97.50 
93.3-72.40 
74.3-55.70 
53.7-40.90 
107.2-90.70 
105.1-85.70 
33.2-25.40 
35.9-30.00 
30.0-25.3Q 
19-6-16.30 
1-00.5- 87.60 
83.1-68.60 
52.0-49.80 

- 4 3-9-33, 40 
26.1-21.10 
44.0-34.70 
30mS-25010 
30.7-25.08 
29.1-23-80 
7.99-4.61 
10.66-9.18 
98.4-87.80 
2X.3-16.60 
59.1-52.60 
40.0-33.40 

Skew. 
-0.08 
0.0 1 
0.40 
0.09 
0066 
0.59 
0.26 
0.33 
0. 00 

-0.09 
-0.21 
0.02 
0.28 
0.17 
0.31 
0.09 
0.16 
0.42 
1.19 
0.68 

-0.09 
0.07 
0.61 
0.63 

-0.11 
0.19 
0.17 
0.25 
0.28 
0.02 

-0.14 
-0.13 
-0.36 
0-10 

133 

Kurt .  
1.79 
2.05 
1.94 
2.73 
2.21 
1.95 
3-63 
2.03 
2.08 
2.21 
2.41 
2-  24 
2.57 
1.46 
2.02 
2.75 
2.40 
2-51 
4.62 
2.25 
2.05 
1.83 
2-37  
2.75 
2.84 
2.,68 
2e45 
2-01 . 
2.23 
1.83 
2.05 
'2.22 
2.13 
2.33 



. I 

The nunbers in each age g r o u p  vere a r e f l e c t i o n  of the 

s i z e  o f  t h e  s c h o o l s  i n v o l v e d  a n d  i n d i c a t i v e  of t h e  e c o n o m i c s  
/' 

/- 

a n d  time a v a i l a b l e  f o r  the p r o j e c t .  Numbers were greater a t  
\ 

t h e  a i d d l e  age groups where the J u n i o r  High S c h o o l s  had  a  

much l a r g e r  p o p u l a t i o n  i n  t o t a l  d r a w i n g  s t u d e n t s  f r o m  a 

number o f  relatively s m a l l  E l e m e n t a r y  S c h o o l s .  

V a r i a t i o n s  i n  the number of s u b j e c t s , v i t h i n  a c o h o r t  

i n d i c a t e d  t h a t  fcr some s e a s o n  t h e  m e a s u r e m e n t  was n o t  

r e c o r d e d  c r  t h a t  ' t h e  aeasnrement was i n  error and was 

d e l e t e d ,  

* 

S k e w n e s s ,  i .e .  d e v i a t i o n  from a  Gaussian d i s t r i b u t i o n ,  

sight be e x p e c t e d  t o  be zero s i n c e  i n  a n o r m a l  d i s t r i b u t i o n  a 

I 
value greater t h a n  t h e  n e a q  s h o u l d  be m a t c h e d  by a value 

e q u a l l y  l e s s  t h a n  t h e  mean, so t h a t  the c u b e s  of  t h e  

d e v i a t i o n s  from t h e  Bean would a p p r o a c h  zero. Qbile t h e  

converse may n o t  b e  t r ue  - t h e  size o f  t h i s  sum i s  r e g a r d e d  
*- 

as a n  i n d i c a t i o n  o f  t h e  symmet ry  o f  t h e  d i s t r i b u t i o n .  

O b s e r v a t i o n  o f  t h i s  d a t a  i n d i c a t e d  a g r e a t e r  degree o f  

positive s k e w n e s s  i. e, towards t h e  l o w e r  e n j  of t h e  r a n g e ,  
- 

Tpere were f e v e r  instances o f  n e g a t i v e  s k e w n e s s  a n d  t h e s e  

v a l u e s  u e r e  generally o f  smaller m a g n i t u d e  t h a n  t h e  i n s t q n c e s  

of  p o s i t i v e  s k e w n e s s ,  



K u r t o s i ~ ,  a s  the d e g r e e  of peakedness  of a d i s t r i b u t i o n ,  

is  c o n v e n t i o n a l l y  c c n s i d e r s d  a s  h a v i n g  a n o r n a i  v a l u e  of 3, 

a n d  i n  excess of 3, the d i s t r i b u t i o n  is described a s  

l e p t o k u r t i c ,  i. e, having a a a r k e d  p e a k e d n e s s  r a t h e r  t h a n  a 

f h t n e s s .  1 xi t h e  ref a t i ~ e l p  s n a f  1 COGRO s a u i p l e ,  occasiona%iy 

leptokurtic a i s t r i b u t i c n s  were f o u n d ,  These were n o t e d  vhen  

scores were c o n c e n t r a t e d  a r o u n d  m o d a l  v a l u e s .  I n  general -- 

t h i s  was n o t e d  a t  y o u n g e r  a g e  l e v e l s  more so t h a n  a t  the 

b i g h e r  age levels were t h e  saaples mere s o m e w h a t  smaller and 
5 

there was g r e a t e r  v a r i a b i l i t y .  

Some v e r y  large v a l u e s  o f  k u r t o s i s  were r e p o r t e d ,  t h e  

n c i d e a c e  being most aarked i n  the u n d e r  18 age rascgs, A t  

18, t h e r e  was a marked r e d u c t i o n  i n  t h e  number of 

p l a t y k u r t i c a l l y  d i s t r i b u t e d  v a r i a b l e s  and t h e  d e g r e e  of 

p l a y k u r t o s i s  i s  markedly less t h a n  in the y o u n g e r  age g r o u p s ,  

p o s s i b l y  an i n d i c a t i o n  cf f a l l  a a t n r i t y  i n  t h e  odes group.  
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I .  

Figures 10 azd 1l:Height percent i l e  

for COGBO g i r l s  ~ n d  boys. 





Coquitlam Growth Study 
Cross-Sectional Height Percentiles - Girls 

CHRONOLOGICAL AGE 
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Coquitlam Growth Study 
Cross-Sectional Height Percentile - Boys 

CHRONOLOGICAL AGE 



Figures  12 a r d  13: H e i g h t  p e r c a n t i l e  d i s t r i b u t i o n s  

COGRO girls and bops. 
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Coqbitlam Growth Study 
Cross-Sectional Weight Percentiles - Girls 

CHRONOLOGICAL AGE 
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Coquitlam Growth Study I 

Cross-sectional Weight Percentiles -keys . 

-- - - P - - - 

CHRONOLOGICAL AGE 



S H O O T H E D  PEECEHTILES 

'These r e s u l t s  were p r e s e n t e d  a s  t r a n s p a r e n c y  o v e r l a y s  on 

P i g u r s s  10, 11, 12  a n d  73. T h e y  w a r e  c o r i s t i u c t e d  f r o m  raw 

d a t a  u s i n g  a s m o o t h i n g  t e c h n i q u e ,  I t  is i n  t h i s  form t h a t  

such d a t a  a r e  i n v a r i a b l y  p r e s e n t e d .  

i 

- .  

W h i l e  t h e r e  was i n i t i a l l y  Li t t l e  d i f f e r e n c l  i n  a b s o l u t e  , 
- 

J 

w e i g h t  i n  t h e  v a r i o u s  p e r c e n t i l e  g r o u p  eithar w i t h i n  each sex 

or between t h e  sexes, marked d i f f e r e n c e s  b e g a n  t o  a p p e a r  a t  
d 

a r o u n d  8 y e a r s  of a g e ,  S i t h i n  t h e ' m a l e  g r o u p s  these 

d i f f e r e n c e s  a p p e a r e d  t o  b e  a a i n t a i n e d  a s  indicated b y  t h e .  

p a r a l l e l  n a t u r e  of t h e  c a r v e s ,  t h e r e  u a s  v i d e  d i v e r g e n c e  

within the f emaf& p o p u l a t i o n .  T h i s  d i v e r g e n c e  seemed t o  

become most m a r k e d  a t  a r c u n d  1 1  y e a r s  of a g e  w h i c h  is  

a p p r o x i m a t e l y  ccincident w i t h  t h e  o n s e t  of a e n a r c h e  in e a r l p  

m a t u r e r .  This is a s s o c i a t e d  w i t h  t h e  a d o l e s c e n t  g r o w t h  s p u r t  

a n d  i n c l u d e s  t h e  d e p o s i t i o n  o f  body f a t ,  

F u r t h e r  inter-sea d i f f e r e n c e s  were n o t e d  i n  t h a t  t h e  

a t t a i n ~ r n t  of  a a r i a a l  height for b o y s  app&%;ed t o  o c c u r  a t  

beyond  1 8  years of a g e ,  w h i l e  g i r l s  maximal b z i g h t  appeared 

t o  o c c u r  a t  c lose  t c  18 p e a r s  o f  a g e  e x c e p t  t h a t  t h e  g r o v t h  

period was d e l a y e d  fo r -  t h e  t a l l e s t  g r o u p ,  T h i s  was t a k e n  t o  

be a n  i n d i c a t i o c  of  t h e  e a r l i e r  age o f  m a t u r a t i o n  of g i r l s .  



H e i g h t  and weight .data  for 1 1  y'ear ofd g i r l s  are 

p r e s e n t e d  i n  ~ p ~ e ~ d i ~  C. S i m i l a r  d i s p l a y s  were generated for  

each v a r i a b l e  fcr each age-sex g r o u p ,  and are a v a i l a b l e  i n  
- 

addendum' volumas. 

C O H P A B I S I O b l  OF E A B I ' I O B A  N O R M A T I V E  A N D  COGBO PROTOTYPICAL 

DATA 

\ 

Tables 28 to  31 were p r e s e n t e d  to make a comparison  of 

t h e  aeans, medians  (P50) standard d e v i a t i o n s  and 
b7 

- - 

interqaartilf- range tP25 am3 Pa51 for girls and b o y s  a t  each 

a g e  i n  b o t h  t h e  ~ a n i t o h a  and COGBO s t u d i e s .  

If a secular t r e n d  uas evident, t h i s  was expected t o  

be s e e n  i n  the COGBO- s t u d y ,  when compared  w i t h  t h e  n a n i t o b a  

norms.  



2 .  

T a b l e s  28-3 1 : C c a p a r a t i v s  s ta t i s t ics  on H a n i t o b a  

a n d  COGGO d a t a  i n c l u d i n g  numbers, msans ,  

s t a ~ d a r h  d e v i a t i o n s ,  P50, P25, and P75. 
5 .  

8 ,  . 

9 



Age 6 

Age 7 

Age 8 

Age 9 

A g e  10 

Age 11 

A g e  12 

Age 13 

Age 14 

Ag'e 1 5 

Age 16' 

Age 17 

age $8 

- 

Table 28 6irls 

Mean 
118.33 
116.66 
.l23.6O 
122.36 
128.75 
126.71 
134.26 
133.4 1 
140.00 
141-52 
146.61 
145.15 
152.68 
t52.89 
156.82 
159.33 
159.61 
162.53 
160.66 
163.12 
161.26 
164.61 
161.98 
165.13 
35 9.64 
165.88 

H e i g h t  
- 



* .  
t 

&I 

*+ 
147 
r 

T a b l e  29 Girls Weight 

l u n b e r  
Age 6 Ha 2369 

CO 17 
Age 7 Ma 3083 

CO 2 5 .  
Age 8 Ma 3235 

CO 1s 
Age 9 Ma - 3303 ' 

CO 
age TO Ha 

co 
agk 1 1  aa 

CD 
Age 12 -,da 

'/ CO 
Age 13 Ma 

CO 
age 14 Ha 

CO 
Age 15 Ma 

CO 
Age 16 Ha 

co 
Age 17 Ha 

co 
Age -18 4a 

CO 



T a b l e  30 Boys Height 
t "  

dumber' . Bean P50 S.D. 
2429 119.15 119.00 5.45 

17 117.04 116.30 6w3Q- , 
3129 124.23 P;14.40 6.86- 

22 122.80. 121.95 5.07 
3381 129.71 129.50 ' 7.09 

22 129,6# 128-95 6.01 
3455 ' 134.98- 134.60 7.21 
27 133.35 131.77 7 . 3 f  

3k29 110,11 139.70' 7.14 
21 740.74 137.97 6.99 

3327 145.47 144.80 .7.54' 
26 143.68 1.41.05 6-98 

3079 l5l.13 149.90 8.41 , 

33 149-25 147.92 6.45 
2845 757.89 157.58 9055c. 

35 159.20 158.17 6.94. 
2175 .163*85 1'65.10 9.02 
76 165-52 163.48 - 8.64 - 

1701 169.82 170.20 8.71 , 
77 170.46 168.94 8.73' 

1103 173.00 172.70 8-00 
56 174-59 173.80 *B037 

426 173.99 175.30 10.13 
43 175.63 173.47 6.23 
348 174.40 175.30 9.14 
21 179.04 179.30 7c66 

t 

Age 6 Ea ' 

co 
Age 7 m a  

co 
Age 8 Ba 

CO 
~ g e  9 Ha 

CO 
Age 10 Ha - 

CO 
Age 1 1  Ha 

- CO 
Age 12 1Ja 

co 
Age 13 Ma 

co 
Age 14 Ha 

CO 
Age 15 Ha 

CO 
Age 16 Ha 

CO 
Age 17 Ba 

co 
Age 18 Ila 

€0 



: Age 6 

Age 7 

Age 8 

Age 9 

Age 10 

Age 1 1  

Age 12 

Age 13 

Age 14 

. Age 15 

Age 16 

Age 17 

Age 18 

Table 31 Boys w e i g h t  
I 

Bean P50 
23.06 . 22-20 
21.75 20.9 1% 
25.06 24-50 
23.92 23-11 
27.92 27.20 
27. 50 26.54 
31.12 30.40 
28.80 27.26 
34.45 33.60 
33.23 31. 7 2  
38.14 36.70 
37.21 33. 80 
42-66 40.80 
42.18 41.43 
48-07 47.20 
48.00 46.75 
53.95 .53.50 
52,60 52.08 
60.13 59.00 
58.63 56.33 
64.16 63.50 " 

62.16 61.88 
66.09 65. 80 
64.86 64.14 
68.61 ,68.00 
68-82 67.63 



, ,  - *  . 
observation r e v e a l e d  not'only.  -a marked s i m i l a r i t y  - _ betreen the  Eeans of the&? s a i ~ l e s ' ,  but there was a l s o  

I. 

- -  - 
k i a l l $ r k . t y  h ~ t u e e n  the s tandard  d e v i a t i o n s  of t h e  tuo  

,-, . 
- 5  ) . . . .  

s a n p l e k , '  d e s p i - t e  *he very.  la .&€ d i f f e r e n c e s  i n  sample . -  - 
9 

nuabers;: t i k e u i s o ,  d i f f e r e h c e s  b e r u e e n  a l l  other parameters  
- . 2 . -  , , 

sere g e n e r a l l y  aor -  mark&. , 

A graph& . d i s p l a y  cf '&ns of height. i n -  F i g u r e s  14 and. 
. - + * . ,  

- >'4 . .  - 
15, reff@rs the skrilhrity of t h e  trc groups.. Thor2 

z. - - a  

appeared to t i  - I l t t i~ -d i f  feredce i n  t h e  data on.  h e i g h t  
. a  ' 

9 - fi . \ . 3  . 
, ~ . -. - 

between g i r l s  69e :6 - 13;--- ~ i f f e r e n c k  of .  i h e b e a n .  h e i g h t '  
, - . ' . i  - .  .> > .  

-. 
s i g n i f i c a n t  .a=t_ age t 4 .  from* aGe . i 4  & 18 ; the COGPIO 

"* * , 

g i r l s  samplf ,appoa&d , t o  b e  sl h t l y  tallor than the Manitoba I -  
- 

s - 
i 

sample,  - .  - .  . - I 

- . -  
G i r l s  a g e d  18 were m ; k e d l y  t a l l e r  i p -  t h e  m G R O  g r o o d  

than i n  thz hani toba  s b d y ;  i iorevzr w i th  o n l y  10 s u b j e c t s  i n  - . , = -  
XI* 

. . - - 
. t h i s .  COGBO grqup i f  is Also .possible t h a t  t h i s  v& $06 small  . .  

" .  
, . - 

I .  

, a saiple on which an; v a l i d  c o n c l u s i o n s  s h o u l d  b e  dr-awn. 
' - .  , . < ,  

3 .  

1 . .  

., 
~ d r e s t i ~ a t i q n  of bays h e i g h t  .in Figure  1-5- s h o r e d  the 

s i m i l a r i t y  of , t h e  two sarpfes. The onljl  ma j o r ' d i f f e r e n c e  

a p p e a r e d - a t  18 years of  age,' u i t h  the COG30 bays b g i n g  

t a r k e d l y  t a l l e r  t h a n  the Manitoba - group, r L 



Pigurss 14 a n a  1 5 : C c m p a r a t i v e  means f o r  h e i g h t  
5. 

a ~ d  w e i g h t  for girls and bcys in the 

Hanitoba a n d  COGRO s t u d i e s .  



AGE (years) 
Mean height and weight for COGRO and Manitoba girls aged 6 - 18 years 



AGE (years) 
Mean height and weight for COGRO and Manitoba boys aged 6 - 18 years 
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and 17: International cca~arisons of . , 

h e i g h t  and weight for girls and 

(U,S.A., Czechoslovakian, COGaO 
-< 

I n d i a ) .  

uoys 

a n d  



AGE (years) + -: 

Mean height and weight for Czechoslovakian. Indian. USA and COGRO girls aged 6 - 18 years. 



t I I I 1 1 1 .  1 
+ 6  8 10 12 14 16 18 

AGE (years) 
Mean height and weight of Czechoslovakian. Indian. USA and COGRO boys aged 6 - 18 years. 



f i g u r e s  18 and 19: I n t e r n a t i o n a l  comparisons of . 

h e i g h t  and w e i g h t  for -girls and boys 

I s v i s s ,  Norwegian, ' C O G R ~ )  . 
\ 



AGE (years) 
Mean height and weight of Norwegian. Swiss and COGRO girls aged 6 - 18 years . 



Mean 

- 

- 

Swiss and COGRO boys aged 6 - 18 years. 







8 - 
F i g u r e  20:Trica~s and' s u b s c a p u l a r  s k i n f o l d s  •’'or 

; 
g i r l s  and boys from COGRO and Hontreal. 





A t  a l l  ages ,  with the e x c e p t i o n  of 8 y e a r  o l d  g i r l s g  
r 

'% 
s u b s c a p u l a r  s k i n f o l d s ,  COGBO c h i l d r e n  had - 
t h a n  t h e  1972, s a m p l e  a t  the same a g e .  

- HEAD ZIRCUHFEREHCE DATA 

nean head c i r c u a f e r e a ~ s  d a t a  from Sweden { K a r l b e r g  e t  
, . *, 

a l , ,  1976) and.' for COGCO data Here r e p r e s e n z e d  i n  Figures, 21 

and'\22, U h ' i l f  trends were s i n i l i a r  i n  b o t h  i n s t a n c e s ,  there 

were 

ui'th 

head 

\ ,  

nhticeable a b s o l u t e  d i f f e r e n c e s  b e t u e e n  t h e  two s a m p l e s ;  . , 

f 

t h e ' f 0 ~ ~ 0  g r o u p  e x h i b i t  g l a r g e r  g i r t h s .  4! 
- -:a 

Yotqbls  d i f f e r e n c e s - a l s o  o c c u r r e d  i n  the s t a b i l i t y  bf 
' d  - 

c,ircu&ference, T h i z  appeared to occur i n  COGRO g i r l s  a t  

around. 15 y e a r s  o f  age,  w h i l e  a l a t e r  a g e  for s t a b i l i t y  was ' 

s u g g e s t e d  b y  t h f  S w e d i s h  s t u d y .  Head g r o w t n  i n  b o y s - a p p e a r e d  

not to have  ceased at 18 years of age, A p p a r e n t  s m a l l e r  nean 

..head c i r c u m f e r e n c e s  than would be expected i n  COGRO boys  age 



. . 
Pigurts 21 a n d  22:Read circuafer2nce data f o r  

CoGBO a n d  Sweden g i r l s  a n d  boys, 



AGE (years) 
Mean head circumference for Swedish and COGRO girls aged 6 -  18 years. 



*-* Swedish 
o---o COGRO 

6 8 12 14 --I 6 18 - 

C- 
AGE (years) 

Mean head circumference for Swedish and COGRO boys aged 6 - 1 8 years. 
I.. 

$ 



-. 

V A S T U D Y  O F  ~UTSTAIDING'UHDER-12 GIRL FIGURE SKATERS 

: \  , .-d * .  

one. of t h e  q u e s t i o n s  t o  which  a d m i r i i s t r a t o r s ,  i n -  V a r i o u s  

s p o r t i n g  g r o u p s ,  h a v e  t u r n e d  t h e i r  a t t e n t i o n  is t h a t  
- - - 

c o n c e r n i n g  s e l e c t i o n  cf y o u n g  p e o p l e  uho  u i l k  b e s t  profit 
\ 

from c o a c h i n g  p r o g r a m s ,  I n  many i n s t a n c e s  su h s e l e c t i o n  i s  k 
p u r e l y  s u b j e c t i v e  o r  a t  t e s t  based, o n  t h e  c u r r *  p e r f o r m a n c e  

t 

level  f r o m  w h i c h  i m p r o v e m e n t  is e x p e c t e d .  
d'* 

I t  has been s h o v n  i n  a d u l t s  t h a t  c e r t a i n  p h y s i q u e  

c h a r a c t e r i s t i c s  are well c o r r e l a t e d  with s o s e  p e r f o r m a n c e  

c r i t e r i a ,  and t h i s  point w i l l  be d i s c u s s e d  later. It h a s  

a l so  bean  s u g g e s t e d  that c e r t a i n  p h y s i q u e  c h a r a c t e r i s t i c s  

m i g h t  be b e n e f i c i a l  t o  a c h i l d  a t h l e t e  e i t h e r  i n  t h e  l e a r n i n g  

cf o r  p e r f o r ~ a n c e  i n  a s k i l l e d  a c t i v i t y ,  i d h i l e  i t  h a s  been 

p o s s i b l e  t o  cGmpare t h e  c h i l d  a g a i n s t  a unisex adult p h a n t o m -  - 

( R o s s  a n d  W i l s o n ,  l 9 7 4 ) ,  t o  t h i s  p o i n t  there  h a s  been no  way 

c f  c o a p a r i n g  the c h i l d  a g a i n a t ~ c t o t y p e s  f o r  h i s  own a g e  

w h i c h  w o u l d  s p e c i f y  t h o s e  a b s o  e 01 p ~ o p o r t i o n a l  

d i f f e r e a c e s  w h i c h  n i g h t  be selective. 
C 

Tho p u r p o s e  o f  t h i s  c h a p t e r  i s  t o  indicate t h e  way in 

w h i c h  t h e  p r o t o t y p i c a l  d a t a  can b e  used i n  t h e  a s s e s s a e n t  of 

selected g r o u p s  of c h i l d r e n .  



IITRODUCTIOW 

The question a s  t o  whet  her i n d i v i d u a l s  become a t h l e t e s  , 

b e c a u s e  of t h e i r  phys ique ,  or whether p h y s i q u e  i s  d e t e r e t i n e d  

4 by training i n  athletics, is largely unreso lved .  Carter 

3 (1973)  c o e c l u d e d  t h a t  bo th  growth and t r a i n i n g  a f f e c t  

p h y s i q u e ,  some factors of  which  a r e  s a l e c t i v e  f o r  s u c c e s s ,  

and  t h a t  a t h l e t e s  are b o t h  born and made. Boreorer h e  - 

c o n s i d e r a d  t h a t  while there  is  p o s s i b i l i t y  f o r  c h a n g e ,  t h e  

a a g n i t u g e  of t h a t  change  i s  p r o b a b l y  l i m i t e d  by g e n e t i c s .  

The i n i t i a l  s t u d y  on Olympic  athletes by K o h l r a u s h  

(1929), f c l l o v e d  by those of  C u r e  t o n  ( 195 1) , ~ o r r e n t i  and 

Z a u l i  ( 1 9 6 4 )  Tanner (1964). R i r a t a  ( 1 9 6 6 ) .  and d e  G a f a y  e t  ' , 

al. 11974) f o u n d  s i z e  and s t r u c t u r a l  d i f f e r e n c e s  among ' , 

a t h l e t e s  i n  different events and s i m i l a r i t y  i n  a t h l e t e s  

s u c c e s s f u l  i n . t h e  same event. 

?. 

S i m i l a r l y  it has  been shown by (Carter ,  1966,-  1 9 7 0 ,  

197P, and  C a r t e r  e t  a l .  1 9 7 1 )  t h a t  a t h l e t e s  i n  some sportsL 
1 >, ' 

are s t r n c t u r a l l y  different t o  t h e  normal  p o p u l a t i o n .  % I n  a l l  - -- 

s t u d i e s ,  however t h e  ccab jects  were mature a h i t s .  -- 

P 
" .  
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. i -; * 

(.bone) . S i m i l a r l y  m a t u r a t i o n  in 'girls-has bgen associa+' 

w i t h  p r o p o r t i o n a l i t y  changes i n  a n u a b e r  of aathropometric 

v a r i a b l e s .  n a l i n a  ( 1975 ) -  a n d  H a r k n e s s  (1971)  f o u n d  e a r l y  + 

m a t u r e r s  t o  &e hravier a d  t a l l e r  at each age t h a n  bate '- 

a a t u r e r s .  ' t , i k e u $ s e  i n c r e a s i n g  f a t  l a q e k  h i v e -  b e e n  , 
- 

associated r i t b  t h e  maturation process (Rarlck 1973, H a l i n a  
< - 

and  J o h n s t o n  1975)  , 

. . r '  

- .  
S i n i l a r l g  t h e  o n s k t  of menarche ( & & > i n d i c a t o r  of 

7 

\ 1 .  
> , 

m a t u r i t y )  h a s  been c o r r e l a t e d  with b o d p b l d ,  i n  t h a t  I 

l i n e a r i t y  is t y p i c a l  of t h e  late- m a t u r &  ( ~ k e " r 1  j. e t  a l .  
. \ 3 

1953, K r a l j - C e s c e k  1956, E c N e i l  a n d  L e v s o n  1963., and Yoang st 

al. 1 9 6 3 ) .  T h e  q u e s t i o n  a s x &  w h e t h e r  lor f a t  l & v e l s . . l a y  
. I 

t h e  onset of m e n a r c h e ,  or b h e t h e r  t h e  m a t u r a t i o n  e v e n t ' i t s s l f  
- 

d e t e r m i n e s  f a t  d e p o s i t i o n ,  has n o t  g e t  been r e s o l v e d .  

Dhile t h e  s i t o a t i c k  r s g a r d i n g  t h e  ,mature a t h l e t e  is a 
rl 

m a t t e r  of c o n s h e r i n g  t h e  n a t u r e  and  n u r t u r e  f a c t o r s  and  

t h e i r  i r i t e r a c t i o n  effects, t h e  c o a p l i c a t i o h  of maturity i n  

c h i l d r e n  makes the t a s k  cf exal i 'ning b o d y  changes  d u e ,  

e n t i r e l y  t c  spdkts participation, much more difficult. 

' s e v e c t h e l e s s  ~ a z i z k c a a  C t 9 W  i-8 ~ * u e - L ~ c : o a t r ~ ~ f ~  &*dy w W  

96 boys i n d i c a t e d  twt wit-h bigher l e ~ e l s  of gkysical- 

a c t i v i t y ,  there ua  J a d a t i v e  n a r r o w i n g  of the pelvis, a n d  a  

decrease in f a t  mass which improved t h e  e c o n o a y  of work, 



I t  was  t h e  purpcse  cf t h e  present study to d e t e r a h e  an ( 
a b s o l u t e  d i f f e r e n c e s  i n  s e l e c t e d  a n t h r o p o a e  tric variables 

between s k a t e r s  and their age peers and to a s c e r t a i n  a n y  

p r o p o r t i o n a l i t y  d i f f e r e n $ e s  between these s u b j e c t s ,  their 
. . 

peers, and t h e  adult phantom. 

/ 
The methods  and p r o c e d u r e s  u e i e  those a s  s p e c i f i e d  by 

Paulkner ,  
- .  ' The su.t;jects were 12 o u t s t a n d i n g  

skaters, f rcm B r i t i s h  Columbia on t h e  

under-12 f e m a l e  figure 

c a n a h i a n  p a c i f i c  c o a s t ,  

T h e  d e s i g n a t i o n  R o u t s t a n d i n g "  ua s based  on a p e r i o r m a n c e  
& 

c r i t e r i ~ n  from a strong c o m p e t e t i v e  m i l i e u ,  

.- 
RESULTS 

' Using t h e  SPSS s t a t i s t i c s  program; ( N i e  e t  a l .  1975)  

F a n l k n e r  c a l c u l a t e d  the means and s tandard  d e v i a t i o n s  for 21 

a n t h r o p o a e t r i c  v a r i a b l e s  w h i c h  were assessed o n  t h e  young q n  

s k a t e r s ,  Prom these paranetars and those of the 11 year old 



age  -.. 
weight 
h e i g h t  
s i t t i n g  h e i g h t  
. foot l e n g t h  

tri€%ps s f 
subscap s f 
s n p r a i l  s f 
abdomin s f 
t h i g h  s f 
c a l f  s f 
tilial h t  
b i i l i o c r  ud 
e p i c  hum wd 
epic fen ud 
t h i g h  g i r t h  
calf g i r t h  
c h e s t  g i r t h  
up arm flex 
up ara len 
lcw arm l e n  

Table 32  
9 

*!\ . 
I- , I .  

SKATERS 'PROTOTYPE 't' 

0.3 
3oO(s) 
2 .7  (s) 
3 . 0  (s) 
0 .5  
3 7 (8 )  

4.1 (s) 
4- 2 (s) 
Se 6 (s) 
5 .1  (s) 
2.6  (s) 
2 . 2  (s) 
2 .3  (s) 
1 .8  (s) 
2 . 1  fs) 
0.83 
t 9 ( s )  - 

4.7 (s) 
3 .4  (s) 
3 . 2  (s) 
2-4 (s) 

d f = l l ;  c r i t i c a l  v a l u e  a t  53 l e v e l = 1 . 7 8 2  for 1 - t a i l e d  test. 
(s) i n d i c a t e s  s i g n i f i c a n c e  a t  the 5% level. 



T h e  p r e s ~ n t a t i o n  o f  p r o t o t y p i c a l  d a t a  f r o& t h e  COGBQ 

study was r e f l e c t i v e  o f  t h z  g r o w t h  p a r a m e t e r s ' a t  a n y  one 
B 

s p e c i f i c  age, a n d  v i t h  the s m a l l  n u m b e r s  i n v o l v e d ,  i t  v o u l d  

b e  p r e s u m p t i v e  t o  p r e s e n t  these  p r o t o t y p e s  a s  p o p u l a t i o n .  

d a t a .  H e v e s t h e l e s s  t h e  marked  s i m i l a r i , t y  b u t w e a n  t h e  n e a n s  
- - " 

. - 

a n d  s t a n d a r d  d e v i a t i o n s  of 8 veri l a r g e  p o p u l a t i c n  sample h a s  

a l r e a d y  been p o i n t e d  o u t .  The a p p r o p i a t e  4 P L  c o m p u t ~ r  

F r o g r a n  uas u s e d  t o  c a l c u l a t e  t h e  r e q u i r e d  i n • ’  o r m a t i o n .  

T h e  r e p o r t  b y  P a u l k n e r  c o n c l u d e d  t h a t  t h z  u n d e r -  12 

s k a t e r s  were s m a l l e r  t h a n  t h e  general p o p u l a t i o n  and a s  t h i s  

was t h e  h y p o t h e s i s  t o  b e  t e s t e d ,  a  1 - t a i l e d  t e s t  was a p p l i e d .  

I n s p e c t i o n  o f  Table 3 2  i n d i c a t e d  t h a t  i n  e v e r y  i n s t a n c e ,  the 

s k a t e r s  raw a a t a  was less t h a n  t h a t  of t h e  C 0 6 R O  d a t a ,  and 
- 

J 
s u p p o r t e d  the w o r k i n g  h y p o t h e s i s ,  

T h e  R o s s  a n d  U i l son  phan tom e q u a t i o n  was a p p l i e d  t o  t h e  

COGRO d a t a  t o  c a l c u l a t e  Z - v a l u e s  f o r  e a c h  of t h e  ' s e l e c t e d  

variables. S t a n d a r d  d e v i a t i o n s  of z - v a l u e s  for  t h i s  da t a  

uere a l s o  c a l c u i a t e d .  T h u s  t h e  mean z - v a l u e  a n d  t h e  standard 

d e v i a t i o n  o f  t h e  z - v a l u e s  were c a l u c l a t e d .  This i n f  o r a a t i o n  

tests t o  b e  c o n d u c t e d ,  It h a s  been coanon p o l i c y  in A 

a n t h r o p o n e t r i c  s t u d i e s  t o  r e p o r t  o n l y  means and s t a n d a r d  

d e v i a t i o n s  fro. t h e  raw d a t a .  For f u l l  p r o p o r t ~ o n a l i t y  



, c o m p a r i s o n s  it is  necessary t c  r e p o r t  t h e  2 - v a l u e  mean and 

t h e  z-stanaarli d ~ v i a t i o c ,  b o t h  o f  w h i c h  can o n l y  be  

d e t e r m i n e d  from t a u  data u s i n g  t h e  -Ross, H i l s o n  

p r o p o r t i o n a l i t y  f o r m u l a .  - e O '. 

Beans a n d  s t a n d a r d  d e v i a t i o n  z - v a l u e s  for t h d  skaters, 

were t hosbe  reported b y  F a u l k n e r .  

T h e  z - v a l u e  means  and standard d e v i a t i o n s  • ’ o r  1 3  

s e l e c t a d  var iab l e s  of t h e  s k a t e r s  and  COGBO d a t a  t o g e t h e r  

w i t h  c a l c u l a t e d  It' rat icr  were @ r e s e n t e d  i n  T a b l e  3 3 .  

S i g n i f i c a n c e  was detected i n  t h e  tuc v a r i a b l e s  i n d i c a t e d  

(S) - f o o t  l s c g t h  c a l f  g i r t h  and lower arm l e n g t h .  

F i g u r e  23 ,  p r e s e n t s  t h e  p r o p o r t i o n a l i t y  Z-values for  ' t h e  

1 3  s e l e c t e d  v a g i a b l s s  s h o w i n g .  deviations of t h e  1 1  gear d d  

g i r l s  p r o t o t y p e  a n d  t h e  skaters when compared w i t h  t h e  a d u l t  - 
phantom. 



' T a b l e  33 

ITEM 

w e i g h t  
* s i t t i n g  h t  

f o o t  f e n  
t i b i a 1  h t  
e p i  hum ud 
e p i  fee ud 
t h i g h  g i r t h  
calf g i r t h  
c h e s t  g i r t h  
up ar. flex 
up arm l e n  

i i o c  udz lowr'' len 

0 4 2  - 

- 8 1  
3.28 (S) 

76 . 13, 
1 * 0 2  

0 3 3  
.02 . 52 . 9 5  

1 -61  
2 . 2 3  (5) 

- 2 8  

T h e  l e v e l  of s i g n i f i c a n c e  i n  t h i s  c a s e  was appropriate for 
a two-tailed test s i n c e  t h e r e  was no t e s t i n g  h y p o t h e s i s  a s  t o  
d i r e c t i o n a l i t y .  Thus t h e  h y p o t h e s i s  was t h a t  t h e  skaters 
were p r o p o r t i o n a t e l y  different t o  t h e  p r o t o t y p e s .  

g i t h  3 4  d e f .  in eDach i n s t a n c e ,  t h e  c r i t i c a l  value a-t t h e  5 %  
l e v e l  uas 1 . 9 ,  



Figur? 2 3 : ~ r o p o r t i o n a l i t y  z-vaiues  o f  13 selected 

v a r i a b l e s  f o r  s k a t e r s  a n d  ths a p p r o p r i a t e  

p r o t o r y p e .  



-bi-iliac width I 

Variables 

?. 

weight 

sitting height 

foot length 

tibia1 height 

bi ep humerus width 

bi ep femur width 

thigh girth 

calf girth 

chest girth 

upper arm girth 

upper arm length 

lower arm tength 

----- Proportionality z values for 13 variables showing 

deviation of prototypical data for 11 year old girls 
from the phantom ( 0 )  

, 

, 

- 

- 

- 

- 

- 
, 

- 
- 

- 
- 

Proportionality z values foT13 variables showing 
deviation of under - 12 outstanding skaters from 
the phantom ( 0 )  4 



Th? c o m p a r a b l e  CGGGC g r o u F  was  se lected by  considering 

t h e  mean a g e  c f  t h e  s k a t e r s  g r c d p ,  Heilce t h e  11 y e a r  o l d  

d a t a  was c h o s a n  since the mean age f o r  this p m t o t y p e  was 

clossr t h a n  a c y  o t h s r ,  t o  the mean a g e  of t h e  s k a t e r s .  The  

s m a l l  a g e  d i f f e r e ~ c ~  was  i n s i g n i f i c a n t ,  a s  seen i n  T a b l e  32. 

I n  r e t r o s p e c t  t h i s  was a  r e c o y n i z e a  u e a k n a s s  i n  t h e  

s t u d y  in t h a t  t h e  skaters1 g r o u p  i n c l u d e d  some v e r y  y o u n g  

 subjects which u n d c u b t e d l y -  modified t h e  results. This was a 

n e c e s s a r y  c o m p r o a i s e  i n  t h a t  v e r y  l i t t l e  d a t a  is a v a i l a b l e  o n  

o u t s t a n d i n g  y o u c g  p e r f o r m e r s  i n  a n y  s p o r t i n g  a c t i v i t y .  I n  

f u t u r e  c o m p a r a t i v e  studies o f  t h i s  k i n d  s h o u l d  n o t  form 

g r o u p s  of s u c h  a w i d e  age  r a n g e ,  b u t  i n s t e a d ,  c o m ~ a r i s o n s  
C 

s h o u l a  i n c l u d e  s i ~ g l e  a g e  g r o u F s  c o m p a r e d  v i t h  t h e  

a p p r o p r i a t e  p r o t o t y p e .  

A l t h o u y h  t n e r e  u a s  l i t t l e  a b s o l u t e  l l i f i e r e n c e  i n  f o o t  

l e n g t h  o r  a ~ i c o r d y l a r  w i d t h s ,  rau a e a s u r e n e n t s ,  g e n e r a l l y  
. ' 

i n d i c a  tea t h a t  t b ~  s k a t e r s  d i s p l a y e d  s a a l l e r  d i m e n s i o n s  t h a n  

t h e  p r o t o t y p e .  T h e y  Mere l i g h t e r ,  s h c r t e r  arid had g e n e r a l l y  

s a a l l t r  girths, T h a  low s k i n f o l d  v a l u e s  were much lower, a n d  

linearity was sttbsequentfy assessed tising t h e  -Rettth - C a r t e r  

41975, a) a e t h o d  cf scmakotypiag ,  This i f i va l eed  smaing t h e  

t r i c e p s ,  s u b s c a p u l a r  a n d  s u p r a i l i a c  s k i n f o l d s ,  t h e n  by 
2 

a p p l i c a t i o n  cf this v a l u e '  t o  a r a t i n g  f o r m  d e t e r m i n i n g  b o t h  



- 

r e l a t i v e  r e l a t i v e  leanness. ' T h i s  v a l u e  f o r  the m e a n s  of t h e  

s k a t e r s  was 2 0 . 2  i.e. (10.2 + 6.0 + 4.0)  a n d  3 4 . 4 8  f o r  t h e  

p r o t o t y p e .  t h e  r e s p e c t i v e  d e g r e e s  o f  l i n e a r i t y  u e r e  2.0 f o r  

the s k a t e r s  a n d  3.5 f c r  t h e  p r o t o t y p e ,  wherg  maximum 

l i n e a r i t y  h a s  the v a l u e  of 0 , s .  t h u s  t h e  greater l i n e a r i t y  o f  
- 

t h e  skaters, a s  a g r c u ~ ,  c o m p a r e d  w i t h  t h e  p r o t o t y p e ,  was 
i 

shown u s i n g  t h i s  method.  

- 

A p p l i c ' a t i o n  o f  t h e  'tt r a t i o  t o  c o m p a r e  th* means, 

i n d i c a t e d  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  .05 l e v e l  bet wee^ 

a l l  a e a s u r e m e n t s  of the p r o t o t y p e  a n d  t h e  s k a t e r s  of t h e  same 

a g ~ , u @ h  t h e  a x c e p t i o n  cf f o o t  l e ~ g t h  and  t h i g h  g i r t h .  

. 4 -  

I n s p e c t i o n  of the p r o p o r t i o n a l i t y  p r o f  rles, when both 
-, 

s a a p l e s  were c o m p a r e d  w i t h  t h e  phan tom,  i n d i c a t e d  a similar 

t r e n d  i n ,  d e v i a t i c n ,  w i t h  t h e  s k a t e r s  g r n e r a l . y ~ > h o r i n g  g r e a t e r  

p r o p o r t i o n a l  d i f f e r e n c e s ,  a s  i l l u s t r a t e d  i n  F i g u r e  23. 
- 

- 

C o m p a r i s o n  o f  t g e  skaters v i t h  t h e  p r o t c t y p e  were 

displayed g r a p h i c a l l y  i n  P i g  ure 2 4 ,  a n d  p r o p o r t i o n a l i t y  

d i f f e r e n c e s  b e t w e e n  t h e  t u o  g r o u p s  were f o u n d  t o  be  

s i g n i f i c a n t  fc r  f o o t  length, and l o v e r  arm i e n g t h .  A s  seen 
- 

i n  T a b l e  33, t h e  y o u n g  skaters had s i g n i f i c a n t l y  l a r g e r  f e e t  .- 
a n d  s h o r t e r  lower arms i n  p r o p o r t i o n  t o  t h e i r  h e i g h t  when 

c o m p a r e d  with t h i  ~ r c t c t y p e  f o r  t h a i r  age, 



o t h e r  t e n d ~ n c i s s  were  n a r k e d  t h o u g h  n g t  s t a t i s t i c a l l y  

s i g n i f i c a n t .  T h u s  t h e  z k a t e r s  s h o v e d  a t e n d e n c y  toward 
-- 

p r o p o r t i o n a t e l y  l a r g e r  e p i c o n d y l a r  femur w i d t h s  and longer 

u p p e r  arm h n g t  hs. 

P 
DISCUSSION 
I ,  

P a u l k n e r  s h o v e d  t b a t  t h e r e  were a n u m b z r  of ways i n  

w h i c h  t h e  o u t s t a n d i n g  young skaters d i f f a r e d  from the s e n i o r  

s l i t e  p r o t o t y p e ,  a n d  he suggested t h a t  the ' 'size d e v i a t i o n s  
- 

were p r o b a b l y  d u e  t o  maturity d i f f e r e n c e s  a s  t h e  y o u n g  

o u t s t a n a i c g  singles under-  12  s k a t e r s  were a i l  p r e p u b e s c e n t  ." 
- 

BOW that it is p o s s i b l e  t o  compare f h e s e  c h i l d r e n  w i t h  

t h e i r  age pezrs ,  i t  is a l s o  p o s s i b l e  t o  i d e n t i f y  t h o s e  

v a r i a b l e s  w h e r e  d i f f e r e n c e s  c a n  ba i d e n t i f i d d  w i t h  

p e r f o r m a n c e ,  r a t h e r  t h a n  with t h a  g r o w t h  phenomenon.  T h e  

sost n o t i c e a b l e  result in t h i s  study, vas t h e  s i g n i f i c a n t l y  

lou v a l u e s  for skinfolds i n  the y o u n g  skaters {Table 32). 

This may be evidence o f  t h e  e f fec t  of t r a i n i ~ g  o n  fat 

stcrag*, a s  p o i n t e d  ottt By Par&gkova (1968), or e ~ i d e n c e  of 

late matu ra t i on .  - - 



s - - - 

T h e  skaters i c  this study' reportedly trained f o r  u p  t o  

25  h o u r s  p e r  week and c o u l d  well  be i n c l u d e d  i n  the h e a v y  

work  c a t e g o r y  w i t h  w h i c h  ~ a r i z k o v a  a s s o c i a t e d  low l e v e l s  o f  

f a t  a n d  a j r e a t e r '  pro ion of l e a n  body mass. 

A l t e r n a t i v e l y  i t  s i g h t  s u s p e c t e d  t h a t  t h a  s k a t e r s  were .7 
l e s s  m a t u r e  than t h e  p r o t o t y p e  s i n c e  w i t h  d p i c o a c h i n ;  

a a t u r i t y  f a t  is d e p o s i t e d ,  thus l a t e  a a t u r e r s  have  a t e n d e n c y  

t o  smaller s k i n f o l d s  t h a n  e a s l y  m a t u r e r s .  A s  d e t e r m i n e d  by 
j 

F a u l k n s r ,  there was a n  o v e r a l l -  t e n d e n c y  t o  l a t e  m a t u r a t i o n  

among f e r n a l *  skaters, with a mean aenarcheal  alja of 14.0  for 
0 

t h e  n a t i o n a l l y  e l i t e  senior a n d  jtmjor l a d i e s .  P a u l k n e r  

p r o p o s e d  t h a t  e x c e s s  fat associa ted  w i t h  e a r l y  m a t u r a t i o n ,  . / 
, . 

w o u l d  hinder the l e a r n i n g  of s k i l l s ,  w h i l e  p r o p o r t i o n a l  
, 

l i n e a r i t y  w o u l d  e n h a n c ~  eafie, Hence, l a t e  m a t u r e r s  w o u l d  be 

f a v o u r e d  a s  f i g u r e  skaters. 

T h i s  supports Espanschade (1940) who found t h a t  t h e  

l e t t e r  p e r f o r m i n g  girls i n  motor t e s t s  were late m a t u r e r s .  

. I f  t h e s s  t w o  factors a re  c a u s a t i v e  i t  c o u l d  be d u e  t o  the 

economy of work found b y  P a r i z k o v a  o r  t o  a a i n i n a l  a m o u n t  o f  

bu lk  w h i c h  m i g h t  o t h e r w i s e  p r o d u c e  a r e s t r i c t i n g  i n f l u e n c e  
/-- 

,--/ 

and interfere oitb.  '/the a e c h a n i c s  of movenent-. 



-- 

Y h s t h e r  t h i s  r e l a t i o n s h i p  b e t w e e n  n t a t u r a t i o n ,  f a t  a n d  

p e r f o r m a n c e  i s  c a u s a t i v e  o r  r e s u l t a q t ,  i s  n o t  ciear, i .e. 

d o e s  t r a i n i n g  r e d u c e  f a t  l e v e l s  which p r o d u c e s  a d e l a y i n g  I 

C 

effect o n  the: a p p 2 a r a n c e  of  mena ' rche?  o r  d o g s  a  delayed - 
aenarchs create a l e a b e s s  which  i s  c o n d u c i v e  t o  s k i l l  

l e a r n i n g  a n d  

These q u e s t i o n s  and the i n t e r a c t i o n  of t h e s e  e f f e c t s  

nesd  aore  c o n s i d e r a t i o n .  F u r t h e r m o r e  m o s t  o t h e r  variables 

s h o w e d  a s i g n i f i c a n t  d i f f e r m c e  a s  d e t t r a i n e d  by t h e  
- I 
* t i r a t i o ,  i n d i c a t i n g  t h a t  t h e  s k a t e r s  uere, i n  gsnaral 

significantly s a a l l e r  t h a n  t h e  COGBO p r o t o t y p e s .  

It a p p e a r e d  t h a t  t h e  s k a t e r s  were a s e l e c t e d  s a m p l e ,  a n d  

, that the f a c t c r s  w h i c h  selec t e d  them we ~e in p a r t ,  those - -- - 

a n t h r o p o m e t r i c  v a r i a b l e s  w h i c h  f g c i l i t a t e d  t h e i r  l e a r n i n g  a n d  

p e r f o r m a n c e  of skating s k i l l s .  

P 

- E x a m i n a t i o n  o f  t h e  ~ r o p c r t i o n a l i t y +  results of t h e  

p r o t o t y p e  a n d  t h e  s k a t e r s  c o a p a r e d  w i t h  t h e  a d u l t  phantom, 
* ,  

i n d i c a t e d  t h a t  i n  general, b o t h  s a n p l e s  d e v i a t e d  from t h e  

phan tom u n i d i r e c t i o n a l l y .  Thus i t  w o u l d  s e e n  t h a t  
- - 

p r o p o r t i o n a l i t y  c h a r a c t e r i s t i c s  v a r y  with age ,  but t h a t  aore 
- - 

artreme d i f i e r e n c e s  may h e  s e l e c t i v e  f o r  certain athletic 

a c t i v i t i e s .  It is tempting t o  s u g y s s t  o n  t h i s  neagre. 



i n f o r r a t i o c ,  t h a t  o n  t h e  basis of d e ~ i a t i o n   fro^- a d u l t  

p r o p o r t i o n s ,  young g i r l s  are more s u i t e d  a n t h r o p o a e t r i c a l l y  , ' .  
i 

t o  l e a r n  and ~ e r f o r e  s k a t i n g  s k i l l s .  

,- 
e 

H h i l s  p r o p c r t i c n a l  f o o t  l e n g t h  o f  t h e  s k  er uas F, 
T .  kgx$f i c a n t l y  l u g e x  than the pro to type .  the a r -  - .  - a -  

w i d t h s  s h o w e d  a  n o n - s i g n i f  i c a n t  e x c e s s  o v e r  t h e -  norms, -. 
a l t h o u g h  ther* uas a t e n d e n c y  for  l a r g e r  , v a i u e s .  _ B o t h  t h e s e  

p a r a m a t e r s  were s u g g e s t e d  b y  F a u l k n e r  a s  b e i n g  b e n e f i c i a l  tLo  
8 

s t a b i l i t y  i n  p r o v i d i n g  a w i d e r  base. 1 - 

Ont  f a c t o r  w h i c h  s h o u l d  n c t  b e  f h r g o t t z n  i n  this 

a n a l y c s  is t h a r  the a g e  r a n g e  of t h r s k a t e r s  was 8.2 t o  

12.0, u h s r e a s  t h e  age r a n g e  o f  the C O G R O  g r o u p  was 
- - -- - - 

10.51-11.42,'  This d i f f e r e n c e  i n  s a m p l i n g  c o u l d  h a v e  

i n f l u e n c e d  some of t h e  r e s u l t s ,  i n  t h a t  the y o u n g e r  s k a t e r s  

would have  c o ~ t r i b u t e d  s a a l l e r  v a l u e s  t o  t h a t  g r o u p ,  r e d u c i n g  

the mean v a l u e s  a n d  i n c r e a s i n g  t h e  v a r i a n c e .  N e v e r t h e l e s s ,  
\ 

i t  i s  d i f f i c u l t  t o  p rocu re  samples of o u t s z a n d i n g  athletes of 

s o f f i c i a n t  size with a less v a r i e d  a g e  g r o u p  r a n g e .  While 

t h i s  a p p e a r s  a s  a p r o b l e m ,  i t  i s  n o t  s u f f i c i e n t  j u s t i f i c a t i o n  
P 

t o  s t o p  i n v e s t i g a t i o n s  of  t h i s  k i n a ,  thloug6 age T ~ F ~ ~ ~ T O X - ~ - -  

uas intended t o  i l l u s t r a t e  o ~ l y  one o f  t h e .  p o s s i b l e  mays i n  b 

w h i c h  the prctoty e s  c a n  b e  used. & 
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T h u s  o n e  o f  t he  p r o p o s a l s  o f  F a u l k n e r  was v e r i f i e d ,  

n a m e l y  t h a t  t h e r e  is a s p e c i f i c i t y  of physique i n  figure 

s k a t i n g  w h i c h  a p p e a r s  t c  a c c o e p n y  s u c c e s s  i n  t h e  young  

p e r f  o r ~ e r ,  T h i s  s p e c i f i c i t y  was d e m o n s t r a t e d  a s  s a a l l n e s s ,  

l e a n n e s s ,  p r o p o r t i c n a t e l y  l a r g e r  f e e t ,  p r o p o r t i o n a t e l y  , 
s h o r t e r  lower aras,  ami p o s s i b l y  b e i n g  a l a t e  m a t u r a r .  

p u e s t i o n s  w h i c h  r e m a i n  t o  be a o s u e r e d  i n c l u d e  w h e t h e r  o /  

n o t  a f t e r  u a t u r i t y ,  t h e s e  young p r o t e g e s  are  still i n  the 

o u t s t a n d i n g  class? Do these physique c h a r a c t e r i s t i c s  change? 

I f  s o  c a n  t h e  c h a n g e  b e  p r ~ d i c t e d  a n d  p r e d e t e r m i n e  t h e  
v 

p e r f o r m e r s  success i n  a d u l t  c o m p e t i t i o n ?  Is t h e r e  a p o i n t  i n  

time d u r i n g  t h e  a d o l e s c e ~ t  g r o u t h  s p u r t  when conditions of . 

changing physique e n h a n c e  or i n h i b i t  the acquisition and 

p e r f o r m a n c e  of s k i l l ?  Is heavy  t r a i n i n g  a c c c a p a n i e d  by  l o u  

s k i n f o l d s  a c r i t i c a l  f a c t o r  i n  d e l a y i n g  p u b e r t y  a n d  t h e  

g r o w t h  s e q u e n c e ,  thereby e x t a r d i n g  r h e  p e r i o d  o f  a d v a n t a g e o u s  

physique? D o e s  t h i s  ~ a k €  t h e  l e a r n i n g  of camplex s k i l l s ,  

i n ~ o l v i n g  t h e  m a e  pula t i o n  of total body mass, easier? 

n a n y  of  t h e s e  t y p e s  of e s t i o n s  c a n  only be a n s w e r e d  by  9 
t h e  l o n g i t u d i n a l  study of  p e r f o r m e r s  a s  they p a s s  from 

c h i l d h o o d  t o  a d u l t h o c d .  H e a n w h i l e  the COGRO p r o t o t y p e s  h a v e  



provided the k i c a n t h  r c ~ o m e  trist w i t h  an a d e q u a t e  t oo l  by 

which s p l c i f i c i t y  a n d  generality of a n t h r o p o m e t r i c  

m e a s u r ~ m e n t  amorg selected g r o u p s  can b e  i d a n t i f i e d .  T o  t h i s  

extent t h e s e  p r o t o t y p e s  c a n  be u s e d  t o  i d e r t i f y  those 

v a r i a b l e s  w h i c h  m i g h t  i n f l u e n c e  success a n d  performance. 

In this, t k e y  i n t r c d u c e  a n  e l e m e n t  o f  q u a n t i f i c a t i o n  i n  - - 

a p p r a i s a l  a n d  g u i d a n c s  of the young athlete, w h i c h  should 
1 

e v e n t u a l l y  l d d  t o  i m p r c v e d  service t o  children a n d  t h e i r  
.2' 

p a r e n t s  and  t h c s e  r e s ~ c n ~ i b l s  for t h e  conduct of youth s p o r t  

p r o g r a m s .  



VI D I S C U S S I O N  

~ n ' a n y  s r u d y  u h i  h a s  a s  its', aim t h e  a s t a b l i s h m e n *  of . 4 . . 
a, t h e  so s t  . r e l i a b l e  way t o  d o  t h i s  is t o  

embers cf the required p o p u i a t ~ o n .  T h i s  i s  , 

c l e a r l y  n o t  p ~ s s i b l e  when d e a l i n g  y i t h  t h e  h u a a n  p o p u l a t i o n .  

For t h i s  reascn c o m p r o m i s e s  h a v e  t o  be made w h i l e  at-_the s a m a  
7 - 

9 

tise a t t e m p t i n g  to ma'ictaia a condition which r e a a i n s  a s  "- 

closs  a s  p o s s i b l e  t o  t h e  i d e a l ,  U s i n g  small s a m p l e  sizes a n d  
4 :. 

good t e c h n i q u i ,  t h e  c o ~ ~ r o m h e s  of t h e  COGRO study l e d  t o  t h e  
d % f 

e s t a b l i s h m e n t ,  n o t  of n o z s a t i v ~  d a t a ,  b u t  o f  p r o t o t y p e s  f o r  

girls a n d  b o y s  a g e  6 t c  18. 

S t a n d a r d  measuring c o n d i t i o n s  were m a i n t a i n e d  In COGRO 

w i t h -  o n l y  trained k i n a t h r ' o p o m e t r i s t s  b e i n g  r e s p o n s i b l e  for 

aeasarements, while a larger number of schools would h a v e  

given a  n o r e  r e l i a b l e  a s s e s s m e n t  of d a t a ,  t;me d i d  n o t  p e r n i t .  

larger p e r s o r a l  i n v o l v e m e n t  p n d  m n y  o t h e r  schools' d i d  not  

meet t h e  c r i t e r i a  of s e l e c t i o n ,  ~ e s t r i c t i o n  o f  the age r ange  

could h a v e  l e d  tc a prepubertal o r  m i d - p u b e r t a l  s u b g r o u p ,  a n d  

knee i t  is g e n e r a l l y  accepted t h a t  t h e  pub&tal c h a n g e s  i n  

g r o w t h  are t h ~  mcst interesting, i t  was d e c i d e d  t o  cover t h e  

f u l l  s c h o o l  a g e  r a n g e  i n  o r d e r  t o  g a i n  a c o m p l e t e  v i e w  of 
'Q p, 

growth p a t t e r n s .  
H 

. "4 



Prom t h i s  s t u d y  there h a v e  been s e v e r a l  i m p o r t a n t  

c u t c o m e s  i~ a d d i t i o n  to  a c h i e v i n g  t h e  p r i m a r y  o b j e c t i v e s  o f ,  

t h e  s t u d y :  

It is  now known t h a t  i t  is  possible f o r  an experienced 
-- - - 

team of a n t h r o p c m e t r i s t s  t o  move i n t o  a n  i n s t i t u t i o n  a n d  - 
gather d a t a  q u i c k l y  and r e l i a b l y  w i t h o u t  s$vere d i s r u p t i o n  t o  

t h a t  i n s t i t u t i o n .  

S t a f f  and  s t u d e n t s  i n  t h e  s c h o o l s  s h o w e d  a great deal o f  

interest i n  thz .who le  p r o j z c t .  T h e y  were keen t o  

p a r t i c i p a t e ,  t o  d i s c u s s  t h e  m e t h o d s  a n d  t o  Knou how t h e y  

c o u l d  use t h e  r e s u l t s .  
-- 

f The basis fo r  l o n g i t u d i n a l  s t u d y  uas e s t a b l i s h e d  i n  

t h e s e  t h r e e  schcols which c o u l d  p r o v i d e  f u r t h e r  i n f o r m a t i o n ,  

t h r o u g h  b o t h  c r o s s - s e c t i c n a l  and l o n g i t u d i n a l  s t u d y ,  o n  t h e  

k i n a n t h r o p o m ~ t r i c a l  a s p e c t  of t h e  g r o w i n g  c h i l d .  . 

1 
e 1- 

S i n c e  t h e r e  i s  n o  general cdcensus o n  whether the 
'I 

'best off * o r  t h e  m i d d l e - c l a s s  groups s h o n l a  b e  used t o  P - 

- - - - - - -- - 

e s t a b r k h  ncrmrtive d a t a ,  t h e  COGRO s a a p l e ,  w h i c h  might be 
- - -- -- 

d e s c r i b e d  a s  m i d d l e - c l a s s ,  was a c c e p t a b l e  a s  a s e l e c t i o n  f o r  

t h e  d e v e l o p ~ e n t  of p ro tc typ ica l  d a t a .  One of the p r o b l e m s  o i 



any s u r v e y  o f  t h i s  n a t u i e  i s  g a i n i n g  the s u p p o r t ,  

e n c o u r a g e m e n t  a n d  t h e  e n t h u s i a s m  of a d a i n i s t r q t o r s ,  w i t h o u t  

t h i s ,  a r y  survey is docmed b e f o r e  i t  starts ,  Y i t h  t h e  

v s s t e r n  w o r l d  b e c c o i n g  mere a n d  more demanding  of i t s  p r i v a t e  

r i g h t s ,  the o p p o r t u n i t i e s  for t h i s  k i n d  of d a t a  g a t h e r i n g  

c o u l d  be  seen t c  be  d e c r e a s i n g .  I n d e e d  one p a r t  of the 
- - - - -- - 

i n t e n d e d  study i n c l u d e d  a menarche q u e s t i o n n a i r e ,  b u t  t h e  

C o q u i t l a m  S c h o o l  B o a r d  r e f u s e d  i t s  d i s t r i b u t i o n .  ' T h u s  

d e n y i n g  t h e  ' s t u d y  g r o u p  t h e  z p o ~ s i b l i t p  of i n v e s t i g a t i n g  the 

inter-relationship b e t w e e n  m a t u r a t i o n  a n d  g r o w t h  a t t a i n m e n t ,  

o r  e v e n  of a s c e r t a i n i n g  whether m e n a r c h e  is o c c u r r i n g  earlier 

o r  l a  t ~ r  t h a n  p r e v i o u s l y  r e p o r t e d .  

?% -? 

T h e  .COGiiG s t u d y  h a s  not  o n l y  e s t a b l i s h s d  t x t e n s i v e  
> 

- -- -- - - - - - - - - 

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

information from a  l a r g e  s a m p l e  of c h i l d r e n  w h i c h  can b e  

f u r t h e r  e l a b o r a t e d  upon a s  icng a s  good will i s  m a i n t a i n e d  - 

b e t w e e n  e d u c a t o r s  r e s e a r c h e r s ,  both g r o u p s  b e i n g  e q u a l l y  - a  

1 
concerned w i t h  c p t i s a l  g r o w t h  a n d  d e v e l o p m e n t  o f  a l l  c h i l d r e n  

15 t 
a n d  y o u t h .    his, of course, is a b a s i c  r s s p o n s i b i l i t y  f o r  

s c h o o l  a d a i n i s t r a t c r s  who see t h e i r  ro le  a s  c r e a t i n g  a n  - 

c u l t u r a l l y  e n r i c h e d  children, a n d  a  c o n c e r n ,  s h a r e d  w i t h  
- 

k i n a n t h r o p o m e t r i s t s .  
-\ 

3 - 
I ,  \ 

*. - .  
h- - 



T h e  selection o f  t h e  t h r e e  s c h o o l s  was d o n e  l a r g e l y  i n  

c o n s i d e r a t i o n  of t h e  p o l i t i c a l  s i t u a t i o n ,  that liaison 

w i t h  t h e  public, i n c l u d i n g  e d u c a t i o n a l  i h s h + t u t i o n s ,  must be 

done w i t h  t h e  s u ~ p o r t  of t h e  governing body .  The C o q u i t l a m  

araa was c o n s i d e r e d  t o  be p r i n c i p a l l y  m i d d l e - c l a s s  v i t h  an 
f 

o b s e r v e d  mixed r a c i a l  c o m p o n s r t ,  a n d  i t  was a s s u m e d  t h a t  
- -- - - 

f a c t o r s  p o s i t i v e l y  i n f l u e n c i n g  g r o w t h  were maximized, and 

t h a t  t h o s e  n e g a t i v e l y  i n f l u e n c i n g  g r o w t h  u e r e  m i n i m i z e d .  I t  ' 

was a l s o  c o n s i o e r ~ d  t h a t  t h e  ~-s&&s offered a n  at-rtosphers 
, 

u h c h  e n c o u r a g e d  t h e  c x ~ r e s s i o n  of m a x i m a  g r o v t h  p o t e n t i a l ,  
- . % -  

T h u s  i t  was f e l t  t h a t  a g r o u F  close t o  t h e  ' b e s t  o f f ' ,  a s  
5 

suggested by T a n n e r ,  was u s e d  t o  establish t h e  p r o t o t y p e s .  

- 

The use cf t h e  word p r o t o t y p e  i n  t h i s  c o u e x t  i s  p e r h a p s  a 

- - - - - -- -- -- -- -- - - - - - - - - 

new, bueits u s e  i r ;  n o t  new. ZL n u m b e r  o f  p r o t o t y p i c a l  m o d e l s  
6- 

have a l r e a d y  h e e n  d e v e l o p e d  i n  k i n a n t h r o p o m e t r y  p r i n c i p a l l y  

of a t h l e t i c  g r o u p s .  The p r o t o t y p e s  can b e  v i s u e d  a s  s imi la r  

t o  the a d u l t  u n i s e x  ~ h a n t o m  cf Boss a n d  U i i s o n ,  w h i c h  i s  i n  

fact a n o d e 1  w i t h  u h i c h  adults of e i t h e r  sex, a t  a n p  a g e ,  c a n  
.--. 

be compared. i 

The ward p r a t n t y p  is ta indicilte a i h f h n d l g r o ~ - -  
/I- - 

v h e r s ,  f o r  specified itemsc means g n d  s t a n d a r d  d e v i a t i o n s  a r e  -- 

c a l c u l a t e d  a ~ d  t h e s e  a re  t h i d n ~  &ken  a s  r e f e r e n c e  da ta  a g a i n s t  

w h i c h  o t h s r  g r o u p s  c a n  be compared. T h u s  from t h e  COGRO 



d a t a ,  a g z - s e x  p r o t o t y p e s  were d e v e l o p e d  for middle-c lass  Ues t 

Coast Canadian ch i ldren  against which o t h e r  g r o u p s  of 

4 c h i l d r e n  can, b e  $compared .  

UhiLe there uas c o n c e r n  a s  t o  t h e  skewness, and,  t o  a 1 
. lesser extent t h e  kurtosis of  some o f  t h e  COGRO d a t a  i t  was 

/ 
- - - -- - 

qlso r e c o g n i z e d  that t h e s e - f a c t o r s  were s e l d o m  reported by 

o t h e r .  s i m i i a r  In t h e  few where they r e p o r t e d ,  
1 

from g e n e r a l l y  - 
7- 

4 ( 0 . 0 0  for skewness and 3 . 0 0  fox k u r t o s i s )  were of a s i m i l a r  

order' as found i n  COGHO. T h u s  i t  a p p e a r e d " t h a t  g r o u t h  d a t a  

i n  g e n s r a l  seemsspto wary somtsuhat froro a t r u e  n o r m a l  

d i s t r i b u t i o n .  

Comparison o f  the COGRO d a t a  u x t h  K a n i t o b a  X a t T s h o v e d a  

s u r p i s i n g  degree o f  n n i f o r a i  t y  w i t h  r e spec t  t o  a l l  variables 
/ 

c o n s i d e r i n g  t h e  size cf the two ,samples (N=923 f o r  COGRO, 

8=59, 793  f o r  H a r i t o b a )  . It was s u g g e s t e d ,  therefore, t h a t  

t h e  pro  totypes were well r e p r e s e n t a t i v e  o f  c a n a d i a n  c h i . l d r s n .  

THE SECULAE T B E l D  

The  principal r e a s c n  f cr comparing COG30 d a t a  w i t h  . 
p -  - - -  - --- -p  -- 

e 

Hanitoba d a t a  was t o  a s c e r t a i n  i f  the s ~ a l l s r  sample  was 
% 

c h a r a c t e b i s t i c  of t h e  l arger  one .  F u r t h e r a s r e ,  i f  t h e  COGBO Y 

i 
i 
4 ... * 



children were t a l l e r , .  one msggbt h a v e  s p e c u l a t e d  o n  a p o s s i b l e  
' . 

s e c u l a r  t r e n d  o v e r  the y e a r s  1970 t o  1978. Host s t u d i e s  o f  

t h i s  t r e n d  h a v e  o c c u r r e d  o v e r  a  l o n g e r  p e r i o d ,  a n d  i t  is  ' 

6 indeed p o s s i b l e  t h a t  i f  a s e c u l a f  t r e n d  i s  still o c c u r r i n g ,  

it c a n  only be s t a t i s t i c a l l y  d e t e c t e d  o v e r  a 10 - 20 year (or 

l o n g e r )  p e r i o d .  &is w o u l d  e x p l a i n  w h ' y  Karlbery a c ~ a r a n g e r  
* + 

(1975)  found a s e c u l a r  t r e n d  i n  Suedish c h i l d r e n  ' d o e  1883 

and 1938-9  d a t a  c o m p a r e d  with t h e i r  modern s t u d y  a n d  why 

B l a n k s b y  e t  a l ,  ,(1974) d e t e c t e d  the t r e n d  i n  Auftrafi.en 
- " l -  

c h i l d r e n  f r o m  1940 t o  '1971 ~ h g s  might a l s o  e x p l a i n  why Damon 

f i r s t  s u g g e s t e d  t h a t  the t r e n p  was d i s a p p e a r i n g  i.e. t h e  time 

i n t e r v a l  was insuf f i ; i o n t l y  l o n g .  for  c h a n g e  t o  be  detected. 

T h e  o t h e r  f a c t o r  w h i c h  c o u l d  i n f l u e n c e  these r e s u l t s  was a l s o  

s u g g e s t e d  b y  Damon, namely ,  t h a t  the trend was finished i n  
- - -  --- - - - -- - -- - - -  

t h e  u p p e r  & a s s  or i ly .  Investigations of ths s e c u l a r  t r e n d  #'I 
must t a k e  t h i s  i n t o  a c c o u n t  and ensure t h e  a q u i v a l e n t  socio- 

economic s t a t u s  of samples which are  b e i n g  c o n s i d e r e d .  
> 

Prom t h e  c c m p a r i s o n  of COG30  a n d  f l a n i t o b a -  means i t  was 

n o t  p o s s i b l e  t o  make a n y  deficite statement r ~ g a r d i n g  t h e  

s e c u l a r  t r e n d .  I n  c o n d u c t i n g  @t' tests a t  the a g e  where  
6 

# 
there. uas'maxiaal difference - -- between thg ~ Y O - Q ~ P ~ U - ~ ~ S ~ L ~ ~ ~ E L Y ~ ~  

ro s i g n i f i c a n t  difference in boy's v s i g n t ,  Gr h a i p h t .  12- 
Q 

- 

2 
Y 

sach i n s t a n c e ,  the 18 year o l d  group u a s  n o x - i n c f u d e d  on t h e  

basis o f  i ~ n c c s n t  s e l e c t i o n  which  o c c u r r e d .  Aftsr t h e  s t u d y ,  . , 



i n  c o e s u l t a t i o n  w i t h  - t h e  Port. f loody s en ior  school s t a f f ,  i t  

was f o u n d  t h a t  t h e  18 y e a r  old b o y s  f roa  t h i s  s c h o o l  were 

' p r j n c i p a l l y  a select basketball g r o u p  which  p r o b a b l y  - - ,. d 

a c c o u n t e d  f o r  t h e  g r e g t e r  h e i g h t  v a l u e s  and d e v i a t i o n s  f ro@ ' 

a n  otherwise snoothV p e r c e n t i l e  c u r v &  T h u s  w h i l e  t h e r e  vere- 

some a b s o l u t e  d i f f e r e n c q s ,  t h e  F l a n i t o b a  g r o u p  b e i n g  heavier - - - --- 
a 

I '  

than the COGRO g r o u p ,  b u t  b e i n g  g e n e r a l l y  s h o r t e r ,  a t  the 
P 

- ' %  s a m e  t h e ,  t h e s k  d i f f e r e n c e s  were n o t  s i g n i f i c a n t ,  

- 

T h e  g i r l ' s  d a t a  was. treated siailarly a n d  a s i g n i f i c a n t  ; 

d i f f e r e n c e  was f i r s t  d a t e c t e d  i n  height -in t h a -  1 4  yea r  o l d  

group. U h i l e  this ,should h a v e  b e e n  fo l lowed up  w i t h  an  . 
a n a l y s i s  of variance, t h i s  was n o t  possible s i n c e  s u m s  of 

/ , 

I n  a d d i t i o n  t h e r e  were d i s t i n c t  m e t h o d o l o g i c a l  

d i f f e r e n c e s ,  totreen t h e  two studies. The aim of t h e  

Hanitoba s t u d y   was t c  e s t a b l i s h  n o r m s  f o r  h e i g h t ,  w e i g h t  and  
4 

p e r f o r m a n c e  a n d  to-  a c h i e v e  t h i s ,  t e a c h e r s  uere used t o  g a t h e r  .- 

d a t a ,  It is t h u s  s u s p e c t e d -  t h a t  a l a r g e  degree of 

i n t a r - m e a s u r e r  and i n t e i - e q u i p s e n t  v a r i a b i l i t y  was i n v o l v e d  

im t h e  results, ~ h i l e  t h i s  variability m a y e q u a l l y  o v e r -  a n d  , 

7 
- - - -- - - - - - - - - - 

u n d e r - e s t i m a t s  v a l u e s ,  i t  was  p r e s u a e d  t o  h a v e  been a v e r y  
- - -- - - --- 

d e f i n i t e  s o u r c e  of error ,  



F u r t h e r m o r e ,  i n  t h e  a s s e s s m e n t  of h e i g h t ,  i n  t h e  J 

- 
l a n i t o b a  s t u d y ,  t h e  non- stretched v a l u e  was u s e d   orro roll, 

1978) . I n  t h e  COGRO a s s e s s m e n t  o f  t h i s  v a r i a b l e ,  s t r e t c h  of 
", 

1 t o  2 cm. was o f t e n  okrerved ,  "more c o n s i s t e n t l y  so l a t e r  i n ,  .*- 

t h e  day .  Y i t h  the s t r e t c h  stature t e c h n i q u e  used i n  COGRO 
- 

o n e  would assume i a a x i a a l  s t a % u r e  to be a c h i e v . e d  w i t h  g r e a t e r  

f r e q u e n c y  t h a n  i n  nani tcba .  Hence ,  i f  anything, from a 
r 

t e c h n i c a l  p o i n t  o f  , V i e y  COG30 c h i l d r e n  s h o p l d  be s l i g h t l y  -. 
t a l l e r .  

'5; 

2 - 
Y i t h  t h e  u n d e r s t a n d i n g  and a c c e p t a n c e  o f  - t h e  1 i a i . k a t i o n s  

t; 

of t h e  Wanitcba results, there would&seeta to ,be l i t t l e  - " "J 

"..*'. 
$-- 

%. 

j u s t i f i c a t i o n  t c  s u g G e s t  t h a t  a s e c u l a r  tgend is p r e s e n t  
x - , i l r  "# r 

*between the two groups in the e i g h t  p e r i o d  of 1970-3978. - 
x 

- -- - _ - -  p L  - - - 

T h e  o n l y  r e a l  d i f f e r e n c e  b e t w e e n  t h e  two groups was i n  girls . 
w 

h e i g h t  w i t h  c O G h O  g i r l s  fro. 14' o n w a r d s  b e i n g  d & g ~ i f i s a n t l y  

t a l l e r  t h a n  g i r l s .  of t h e  same age e i g h t  y e a r s  ago. 

.+' '@-- 
It w a s  a r n t i o n e d  op page.39 of t h i s  thesis tha t  Van 'T* 

.L 

"% >' 

aof c r i t i c i zed -  the r e s u l t s  'of - c r o s s - s e c t i o n a l  s t u d i e s  _as 
- 

+ 

being a d v e r s e l y  af•’e&od b y  cohprt e k e c t s  (i.e. t h e  secu&ar :+ 

<- 

trend) . .  F a i l u r e  t o  d e t e r a t h e  a s e c u l a z  trend _in  t h i s  study . X 
--;- -- - 

, 5 

s h d u l d  eacoura3b ' t h e  u s e  of t h f  c r o s s - s e c t i o n a l  mathod i n  the 
* 

asseskaent o f  growth and th; e s t a b l i s h m e n t  of n o z e t i v e  d a t a .  - 



9. s e c u l a r  t r e n d -  ,in girls b e t w e e n  14-  and .  l 8 i  'with g i r l s  b e c o m i n g  

f u r t h e r  i n v g s g i g a t i o n  i n c l u d i n g  s o c i o & o g i c a l  s t u d i e s .  - 

/ 

* -  c o n d i t i o n s  for  the graving - - c h i l d  - d i f f e r  i n  w a r i o u s  - 
ITT 

- - 
- --- 

iC 

couptries. C o n d i t i o n s  r b i c b  vary; dd'so accordiag t o  t h e  + 
t 

-C + 

economic status o f  t h e  family which i n f l u e n c e s  n u t r i t i o n ,  - 4 

l i v i n g  conai t i o n s  ~ n d  &&do. fro. i l l n e s s : % n d i t i o n s  a l s o  
-# 

v a r y  according,to the e c o n o m i c  s t a b i l i t y  and degree of 
S- 

&. + -  

A t e c h n o l o l g y  of $he country which d e t e r n i n e s  t h e  basic l e v e l s  
'a - 

s o c i o - c u l t r e a l  m i l e a u  i n f l u e n c i n g  c h i l d  growth i n c l u d e  
a 7  - 4 

geographical area, c h i l d  r e a r i n g - p r a c t i c e s  .- .>, and a t t i t u d e s  

which  are n o t  i n d e p e n d e n t  of konemics  but rh ich  say n o t  be 
1, 

,. , * 
i 

as c l o s e l y  t - i ed  t o  e c o n o a i c s  a s  tiie p r e v i o u s l y  itmizm - 
% +?.̂ 

factors.  
;C . 4 * 

, - 
a 

P 
4r / ,< 

t 
C o m p a r i s o n s  o ~ ~ C O G B O ,  U . S . A . ,  C z e c b o s l o v a k i a n , "  Swiss a n d  

- d ! -  - 
- - -- pppp 

t. 
% 

l o r w e g i a n  child=& within thei& to 18 year a g r  g r o u p ,  - 
- -- --- -- -- - 

provided l i t t l e  ~ v i d a n c €  4% suggest that v i t h i n  those 

c o u n t r i e s  t h e r e  v e r e  any marked differences i n  h e i g h t  a n d  



ir- 

weig t of b o y s  dr g i r l s .  T ~ U S  w h i l e  the&-may be  sarkeh - 
2 x- 

~ o c i o ~ c u l t u r a l  d i s s i m i l a r i t i e s  i n  North lEaerican and European . / .. 
p o p u l a t i o n s ,  there was l i t t l e ,  e v i d e n c e  of t h $ s e  pifferences 

affecting c h i l d  q r c w t h .  t - 
- * 

8 '  
However' i n  codntr  ies u he're t e c h n o l o g y  i s  Jess d e v e l o p e d ,  

as e v i d e n c e d  b y  ~ n d i a ,  there  appeared t o  Be marked . 
6 , * 

8 I 

differences i n  g r c v t h  attainment a t  each  a g e  level, the 
, I e ~ i l f d r e ~  B e i n g  sh=okt&r altd l i g h t e x  t k a ~  I%zcqx%%a 3ezt-h = 

A m x i c a n  Fhildr& of  tbe same a g e .  -. 
* 

~ a x i a b i < i t  6 f  g c n c t y  pe n i g h t  a l s o  be i n f l u e n c i n g  , c h i l d  
/---> ', 

grouth'  * s i n c e  Berth Aaerica in particular,, and a l s o  some of t ,  

- 
n c ? ' I , n d i a  rhere limited e s o u r c e s  hare Len an . f P 
, ea igrat i& r a t he r  tha .n  an immigration, 

7 
- * 

. + 

7 
, 

S K I N F O L D  CRBNGES 

- D e p o s i f i o n  of f a t  is  a s s o c i a t e d  b o t h  w i t h  nutrition and 

raasqnably -assurkd that t h e  average a g e  of menarche is - 

L 
ap<roxieately 1 3  years, based qn 1975 data o f  R q s s  e t  al. 



, 
, 

(1976). TKus ik g i r l s ,  the' marked increase i n  s k i n f o l d s  a t  
.- 

12 t o  1,s y e a r s  c o u l d  be a c c o u n t e d  f o r  i n  terms of the 
I 

saturation event. T h e r e  appeared t o  b e  no c o n s i s t e n c y  i n  t h e  .- 
p a t t e r n  of s k i n f o l d  thicknesses wi th in  t h e  b o y ' s  data , -  

When c o m p a r e d  w i t h  the H o n t r e a l  s k i n f o l d  d a t a  i t  was 
- - - 4 - - - 

o b v i o u s  t h a t  these measures rere- g r e a t e r  i n  t h e  COGBD samples 
4 

a t  a l l  ages for b o y s  i n  both tr iceps--apular sites a s  

B 
, 
,' 

it uas $or g i r l s  a t  all ages -except  for t h e  strbscapniar - 7- 

f 

* 
measure a t  age 8, As a n u t r i t i o n a l *  phenomenon the 

'. i m p l i d a t i o n  was that the COGRO children were better - n o u r i s h e d  

- t h a n  t h o s e  of t he  nontreal sample ,  However t h e  d i v i d i n g  l i n e  
P 

b e t w e e n  w e l l  n o u r i s h e d  a n d  o v e r  n o u r i s h e d  is subjective and 2 4. 
1 

r 

it s i g h t  be c o n h d e r e d  that t h e  CQGO c h i l d r e n  were indeed 
- --- - - -  -- - - - - -- -- - -- - - - - - - - -- 

- 

over n o u r i s h e d ,  + I , 0 

S i n c e  t h e r e  were n o  d e t e r m i n e d  d i f f e ~ e n c e s  in t h e  

methods e m p l o y e d  i n  the two s t u d i e s ,  i t  w o u l d  sees t h a t  real 
, 

differences-were detected over the whole a g e  range, A 

s imi lar  s i t u a t i o n  i. e. i n c r e a s e s  i n  s k i n f o l d  m e a s u r e m e n t ,  '. 

P + 
u a k  o b s e r v e d  by K a f l b e r g  e t  al .  in the i r  1976 ;tadg when 

compa~An Q t h e i r x e s u l t s  u i t h  - ~ L s t u ~ ~ b y ~ ~ ~ g . ~ + -  

r i g h k  seem t h a t  t h e r e - i s  a i o r l d  wide s e c u l a r  t r e m L L ~  
- 

/ - 
L 

skinfold t h i c k n e s s e s ,  ; 
% 

I 
- i 

i 

, 4 
/'- 'r 2 r 

r ' 
L 

--? A 

< - * x 



/ o v e r w e i g h t  a t t r i b u t e d  t o  crer f a t n e s s  h a s  been p r o p o s e d  

a s  one  o f  t h e  p r e s e n t  d a y  health p r o b l e m s  i n  t h a t  i t  h a s  b e e n  

l i n k e d  t o  c a r d i c v a s c n l a r  d i s e a s e ,  O n  t h ~  a s s u m p t i o n  t h a t  

s k i n f o l d ' s  -refaect the amount of s u b c u t a n e o u s  fat, i t  would 
, - 

ssea u n v i s e  f o r  s o c i e t y  to e v e n  t a c i t l y  e n c o u r a g e  l a r g e  

, s k i n f o l d s  i n  c h k l b r 9 n ;   here is l i t t l e  k n o w l e d g e  on how 
1- , a - - - - -- - - 

/ 
c h i l d h o o d  f a t  c c n t e n t  i s  related to  a d u l t  b o n t a n t ,  and t h e  

g u g s t i o n  of v h a t h e r  hyper trophy  or h y p e r p l a s i a  af f a t  t i s s u e  

is i n v o l v e d  i n  f a t  d e p c s i t i o n  is s-a'rgely u n r e s o l v e d ,  

Intuitively i t  v o u l d  seea v i s e  t o  e n c o u r a g e  low s k i n f o l d s ,  

? 
/- 

BEAD CIPCUMPEBEICE ISSESSBEBT 

r' 
2 

o n  t h e  b a s i s  o f  its use a s  a d i a g n o s t i c  t o o l  i n  the 
- - - - - - -- - - - - -- -- - - -- - - -- - -- - -- - - 

d e t e c t i o n  of p o s s i b l e  grcvth deficiencies df the b r q i n  or 
- - l .  - 

s k u l l ,  t h e  measurement o f  head c i r c u m f e r e n c e  

made i n  routine e x a m i n a t i o n ,  a t  least d u r i n g  

There would however s e e a  t o  be little d a t a  w i t h  wh c h  r o u t i n e  

i n v e s t i g a t i o n s  can be  compared, I n d e e d  E p s t e i n  a d Epstein 

(1978)  c o u i d  c i te  only fcur p a p e r s  which i n  y b o l  or part 

uel-ght. - - - - - - - 

I 
c o n s i d e r e d  t h e  r e l a t i o n s h ? p  of head  circumference and  b r a i n  

-- - - - -- - -- 

The ,  r e s u l t s  e x p r e s s e d  i a  graphic formr i n  f i g u r e s  2 1  and 

22 i n d i c a t e d  d i f f e r e n c e s  be tween  t h e  head g i r t h s  of t h e  COGBO 



c h i l d r e n  a n d  t h o s e  of Swedish children of Karlberg a n d  

Taranger (1 976) a n  u n e x p e c t e d  r e s u l t  since o t h e r  p a r a m e t e r s  ? of bone g r o w t t  p p e a r e d  t o  b e  q u i t e  s i m i l d r .  However b e c a u s e  

of t h e  s c a l i n g  chosen f o r  t h e  graphs t h e  d i f f e r a n c e  appear  
* 1 

somewhat m a g n i f i e d .  T h u s  i n  r e a l i t y  head c i r c u n f e ~ e n c e s  in 
I 

g i r l s  from a g e  6 t o  18 i n c r e a s e d  by o n l y  3 centimeters i n  the 
- - - - - - - - - - - - * 

COG30 s a m p l e  a n d  b y  4 c e n t i m e t e r s  f o r  g i r l s  aged 6 t o  16 i n  

t h e  Swedish study, T h e r e  was a  maxiaum d i f f e r e n c e  of 1 

centimeter betueen the 10 year old gizls of t h s  kuo s t u d i e s .  - -- 

S i a i l a r  minor d i f f e r e n c e s  were seen i n  the boy's d a t a .  

/ 
T h e r e  was no  i n d i c a t i o n  t h a t  a m e t h o d o l o g i c a l  f a c t o r  was 

i n v o l v e d  t o  explain t h e  d i f f e r e n c e s  e x c e p t  that t h e  u s e  of a 

' l i n e n  t a p e  ir COGRO nay h a v e  l e d  be u n d e r - e s t i s t a t i o n s  of t h i s  
- - -  -- - - - - - - - & - - - -- - - - -- -- --- 

parameter i f  s t r e t c h i n g  of t h e  tape o c c u r r e d  when s t r o n g  

pressure was a p p l i e d  i n  crder  to reduce the e f f e c t  of h a i r  r 
L and soft t i s s u e .  

T h e  d i f f e r e n c e  might however be d u e  t o  d i f f e r e n c e s  i n  

h a i r  g r o w t h  h a b i t s  s i n c e  w i t h o u t  t h e  #short back and s i d e s y 1  

cut, bops h e a d  c i r c u n f e r e n c e s  could be over estimated by t h a  

t h e  d i f f e r e n c e s  o b s e r v e d  i n  t h o s e  groups, T h e r e  would  a p p e a r  -- 
- - -  - - - -- -- - - 

t o  b e  no r e a s o n  why one group s h o u l d  d i w l a y  l a r g e r  head 

c i r c u a f e r e n c e s  t h a n  tha other, e s p e c i a l l y  c o n s i d e r i n g  t h e  
i 

i ' 



re lat ionship  suggested b y  E p s t e i n  and Epstein ( 1 9 7 8 )  that 

head c i r c u m f e r e r c e  and b r a i n  we ight  are  l i n e a r l y  r e l a t e d  when 

expressed t o  the a h i r d  power of a l o g  - l o g  r e l a t i o n s h i p  i n  

both normal  a c d  marasmic c h i l d r e n  from b i r t h  t o  eighteen 

years.  I f    rain s i z e  is c o n s t a n t  be tween  i n d i v i d u a l s  of 
* 

v a r i o u s  o r i g i ~ s ,  t h i s  would s e a  t o  s u g g e s t  t h a t  d i f f e r e n c e s  /--- -- 
- - i p -  -:> 

a r e  not t o  be  anticipated b e t w e e n  i n t e r n a t i o n a l  groups. - - - 



Proa a c o m p r e h e n s i v e ,  c r o s s - s e c t i o n a l  a n t h r o p o m e t r i c  

i n v e s t i g a t i o n  o f  9 2 3  c h i l d r e n  a t t e n d i n g  t h r e e  s c h o o l s  i n  the 

C o q u i  tlam District of Bri t i sh  C o l u m b i a ,  Canada,  26 a g e - s e x  
- 

p r o t o t y p e s  were presented a s  a reference for g r o w t h  s t a t u s  of 
I. 

children aged 6 t o  18. 

B e c a u s e  o f  t h e  p a u c i t y  of numbers in s e v e r a l  o f  the aga 

g r o u p s ,  it was c o n s i d e r e d  that t h e  d a t a  was n o t  a t r u e  

p o p u l a t i o n  r e p r e s e n t a t i o n .  Hence s u b s e q u e n t  c o m p a r a t i v e  

s t u d i e  s h o u l d  c o n s i d e r  t h e  COGBO d a t a  a s  a s a a p l e  f o r  t h e  

F u r p o s e  o f  statistical e v a l u a t i o n ,  

N e v e r t h e l e s s ,  t h e  c l o s e n e s s  o f  t h e  v a r i o u s  p a r a a e t e r s  

w i t h  a p o p u l a t i o n  of f i a n i t o b a  children i n  the same age r a n g e ,  - 
i n d i c a t e d  t h a t  t h e  i n c l u s i o n  of very l a r g e  n u m b e r s  i n  

b e  w a s t e f u l  of r e s o u r s e s .  The 

for b o t h  s e x e s  o r  each a g e  u p  

the c o m m i t t e e  r e p o r t  o f  1971 

seem t o  be a d e q u a t e  t o  e s t a b l i s h  p o p u l a t i o n  
p- - - --- - - - --- 

p a r a y t e r s .  
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I f  t h e  CCGEO o f  ths 1970 M a n i t o b a  
t 

d a t a ,  t h e r e  was no  e v i d e n c e  of a s e c u l a r  t r z n d .  P r o p o n e n t s  

o f  t h e  view t h a t  there i s  a s e c u l a r  t r e n d  i n  western C a n a d a  

u o u l d  h&e t o  a r g u e  t h a t  the 1970 Hanitoba, c h i l d r e n  were 

a d v a n c e d  o v e r  the 1970 C o q u i t l a m  c h i l d r e n  or t h a t  t o - d a y ,  t h e  

a a n i t o b a  c h i l d r e n  a r e  l a r g e r  t h a n  t h e y  u e r e  i n  1970. 
, - uu 

T h e r e  a p p e a r e d  t o  h e  l i t t l e  v a r i a t i o n  I n  e a c h  age g r o u p  

b e t w a e n  c h i i d r e r  f roa h i g h l y  t e c h n o l o g i c a l  c o u n t r i e s .  

However  i n  l e ss  d e v e l o p e d  c o u n t r i e s  a s  i n d i c a t e d  by I n d i a ,  i t  

a p p e a r e d  t h a t  c h i l d r e n  uere smaller a n d  l i g h t e r  t h a n  those 

from the c o u n t r i e s  which were c h o s e n  f o r  c o m p a r i s o n .  / 

A S k i n f o l d  m e a s u r e m e n t s  v e r e  seen t o  b e  much l a f g e r  t h a n  

i n  1970 i n  b o t h  sexes a n d  at zearly all age l + v e 3 s - T h e p - -  F--- -- 

s e r i o u s n e s s  o f  this with r e g a r d  t o  t h e  i n c r e a s i n g  i n c i d e n t s  

of c a r d i o v a s c u l a r  d i s e a s e  was c o n s i q e r e d .  d b i l e  t h e  c o n c e r n  

is g e n u i n e ,  one a x h  t q u e s t i o n  t h e  o v i d e n c s .  S k i n f o l d  v a l u e s  
\ ,J o b t a i n e d  ic n a n i t o F b y  v i r t u a l l y  u n t r a i n e d  p e r s o n n e l  Bay ' & 

i n d e e d  r e f l e c t  a s b t e s a t i c  d i f f e r e n c e  o v e r  t h o s e  o b t a i n e d  by 

a n  e x p e r i e n c e d  a n t h r o p o m ~ t r i s t  whose  t e c h n i q u e  was s u c h  t h a t  

the c a l i p e r s  vere a p p l i e d  c o r r e c t l y  t o  t h e  d o u b l e  f o l d  s k i n .  
- 

N o v i c e  a n t h r o p o m e t r i s t s  o f t e n  miss t h e  t r u e  t h i c k n e s s  a n d  . 

u n d e r s s t i m a t e  t h e  v a l u e .  t i e v e r t h e l e s s , .  t h e r e  is a >, 
p o s s i b i l i t y  t h a t  the v a l u e s  do  i n d e e d  i n d i c a t e  a move t o  



o v e r - n u t r i t i o n  a n d  o b e s i t y  and t&s, of course, m u s t  be 
' 

subject t c  further s t u d y .  T h e  r u t i n e  moni  o r i n g  of t h i s  P 
m e a s u r e m e n t  for t h e  c o n t i n u a l  assessment of o v e r  n u t r i t i o n  

was racosmended. 

The s i g n i f i c a n c e  o f  b e a d  g i r t h  c i r c u m f e r e n c e  uas 

d i s c u s s e d  i n  t h e  l i g h t  cf n o r m a l  skull aad,i-rain d e v e l k a e n t ?  

C h i l d r e n  i n  excess of 2 s t a n d a r d  d e v i a t i o n s  froa t h e  mean 

s h o u l d  be ticore t h o r o u g h l y  s c r e e n e d  t o  r u l e  - o u t  t h e  

p o s s i b i l i t y  of r e t a r d e d  m e n t a l  d e v e l o p m e n t .  U h i l e  s e v e r a l  

s t u d i e s  u s e  only h e i g h t  a n d  u e i g h t  i n  growth s u r v e y s ,  it 

s h o u l d  be r e c o g n i z e d  t h a t  o t h e r  a n t h r o p o a e t r i c  data c a n  be  of 

v a l u e  i n  assessing the p h y s i c a l  s t a t u s ,  thereby m a i n t a i n i n g  

t h o s e  factors w h i c h  i n f l u e n c e  g r o w t h .  The h e i g h t ,  weight ,  
-- 

s k i n f o l d  and head size d a t a  p e r h a p s  coul-d b e  u ~ e d - t o - ~ i ~ l o X  a 

h e a l t h  a p p r a s i a l  a n d  c o u n s e l l i n g  p r o g r a m .  c e r t a i n l y ,  s u c h  a  
\ 

f o l l o w  u p  wou ld  be a l c g i c a l  e x p r e s s i o n  of what a p p e a r s  t o  be 

a s t r o n g  c o m a i t i a e n t  t o  h e a l t h  a n d  a n  a c t i v e  l i f z s t y l e  w h i c h  

has been an  emphasis i n  the s c h o o l  district f o r  the l a s t  

s e v e r a l  years. - 

An a n c i l l a r y  study using d a t a  p r o v i d e d  by P a u l k n e r  o n  
- - - -- 

under-12 outstanding female figure s k a t e r s  was u s e d  to 
- -  - - -  - - - - 

d e m o n s t r a t e  t h e  use of the COGBO d a t a  i n  c o m p a r i n g  c h i l d r e n  

w i t h  t h e i r  age-sex p r o t c t y p e s .  
i 



6 T o  f a c i  -tate prcfile c c m p a r i s o n s  when B e a n s  a n d  

s t a n d a r d  d e v i a t i o n s  a r e  p r e s e n t e d  f o r  p r o p o r t i o n a l i t y  

a s s e s s m e n t ,  it was recommended t h a t  a l l  a n t h r o p o m e t r i c  ?Y' 
s t u d i e s -  i n c l u d e  mEans and s t a n d a r d  d e v i a t i o c s  for z - v d l u e s ,  

a s  d e r i v e d  from the Ross, W i l s o n  f o r m u l a .  

*. 
S i g n i f i c a n t  d i f f e r e n c e s  u s i n g  a p a i r e d  ' t o  test of 

I 
u n c o r r e l a t e d  samples indicated a b s o l u t e  d i f f e r e n c e s  a n d  

s p e c i f i c  proportionality c h a r a c t e r i s t i c s  o f  u n d e r -  12 figure 

skaters when compared with the a p p r o p r i a t e  age-sex p r o t o t y p e .  

It was corsidered t h a t  t h e  p r o Y o t g p e s  d e v e l o p e d  i n  t h i s  

study mere s d i t a b l e  f o r  use a s  the basis f o r  child g r o w t h  a n d  

i n  the a s s e s s n e n t  o f  s t r u c t u r a l  d i f  f e r e a c e s  a n d  speZific -- 

p r o p o r t i o n a l i t y  c h a r a c t e r i s t i c s  of athletic g r o u p s  which c a n  

be used a s  b a s i c  information for t h e  counselling of young 

a th le tes  i n  t h e i r  p d r s u i t  o f  excellence. 

COGRO j o i n s  vith s i m i l a r  t y p e s  o f  surveys s u c h  a s  HOGAP 

( f l o n t r e a l  O l y a p i c  G a m e s  A e t h r o p o m e t r i c a P  P ro jec t )  and CANSY # 

( C a n a d i a n  s y c h r o n i z e d  Swimmers P r o j e c t )  i n  p r o v i d i n g  a w e a l t h  
- - 

of i n f o r m a t i o r i  regarding the human f o r m .  It was 
-- - - - 

- 

complementary t c  these surveys i n  t h a t  i t  d e a l t  with the 

d a v e l o p i n g  child and  gave r i s e  t o  p r o t o t y p e s  which can  be - 



-- - - - -- - - - - - - - 

uded in a t o n i t ~ r i n g  nutrition and the other t a c t o r s  w h i c h  are 

k)pun to i n f l u e n c e  growth, w h i l e  at the same time f u r n i s h i n g  

t h e  f i e l d  of sports s c l a c e  with a means to  i d e n t i f y  those 

p h y s i c a l  characterist ics w h i c h  a re s p e c i f i c  to young 

performers i n  various s ~ o r t i n g  endeavours .  





COQUITLAM GROWTH STUDY 
Kinanthropoaretric Research Unit 

Department of Kinesiology 

Simon Fraser  Univers i ty  _.. 

Children grow up only once. During t h e  t r a n s i t i o n  p e r i o d f r o m  c h i l d  

they be ph'psiological,  emotional ,  o r  any o t h e r  al lows us t o  i n s u r e  t h a t  the  

growing up process is as happy and s a t i s f y i n g  as poss ib le .  There is much 

information a v a i l a b l e  on t h e  psychological  a spec t s  of  c h i l d  growth. However, 
- 

- -- 

t he re  is f a r  l e s s  known about t h e  equal ly  important a r e a  of physica l  and 

physio logica l  growth. It is t o  he lp  f i l l  t h i s  void t h a t  we propose the  

Coquitlam Growth Study. 

During the  l a s t  two weeks of January approximately 2000 s t u d e n t s  i n  

t h r e e  Coquitlam schools  (grade range from K t o  12)  w i l l  b e  put  through a i h  

series of measurements and t e s t s .  The l a r g e  number of s t u d e n t s  requi red  i s  

due t o  t.he o r  "one 'time only" type of i t u d y  which demands 

each age range be evaluated.  The f i r s t  p a r t  of 

the  s tudy w i l l  be anthropometric.  Th i r ty  body measurements ( lengths ,  breadths ,  

widths,  g i r t h s ,  and sk in fo lds )  w i l l  be taken on each s tudent .  The second p a r t  - 

of t h e  s tudy w i l l  c o n s i s t  of a series of four  physica l  performance tests, one  

f o r  throwing, one f o r  running, and two f o r  jumping. In  both p a r t s  of t h e  

s tudy,  a l l  measurements w i l l  be taken by competent and experienced inves t iga-  
4 

t o r s  and at  no tinme w i l l  any s tuden t  be subjec ted  t o  a s i t u a t i o n  t h a t  he  o r  

sk might f i n d  traumatic.  Each s tudent  w i l l  be given a copy of h i s  o r  h e r  

ind iv idua l  r e s u l t s  with an accompanying explanation. 
* 

A number of - important-products  -- -- -- w i l l  r e s u l t .  For example, t h e  s i z e  da ta  

a lone  w i l l  give4 us one of the  b e s t  anthropometrical ly evaluated n o w  groups i n  

fhe world. &i SEhhm E o e i I  w i s i n g  a v e h i c l e  w 5 E  w i ?  t o  monitor t h e  growth 
6 

of its own s t u d e n t s  ( f o r  an obes i ty  screening progrannrae, f o r  example) would be 

a b l e  t o  draw on t h e  resources  of t h i s  study f o r  such purposes. 
5 

Please  contac t  us i n  the  Dept . of ~ i n e s i o i o ~ ~ ,  S. F.U. , i f  you have any 

quest ions.  
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