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What a r e the e f f e c t s o f e x e r c i s e and, 

more s p e c i f i c a l l y , p a r t i c i p a t i o n i n 

a t h l e t i c s on women and g i r l s ? T h i s 

q u e s t i o n i s r a r e l y r a i s e d w i t h o u t empty 

r h e t o r i c and arm-waving s u b s t i t u t e d f o r 

e m p i r i c a l e v i d e n c e and l o g i c a l t h i n k i n g , 

p a r t i c u l a r l y when co m p a r i s o n s between 

the sexes a r e i n v o l v e d . Perhaps t h i s 

i s because s p o r t , e s p e c i a l l y s p o r t i n 

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

o f the l a s t b a s t i o n s o f male dominance 

i n t h e f a d i n g mythology o f male s u p r e 

macy i n o t h e r a s p e c t s o f o u r e c o n o m i c , 

c u l t u r a l and s o c i a l l i f e . ( l ) Many fem

i n i s t s who a s s e r t t h a t f u l l e q u a l i t y o f 

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

t o the e q u a l l y s k i l l f u l p a r t i c i p a t i o n o f 

women are r e l u c t a n t t o make a s i m i l a r 

c l a i m f o r a t h l e t i c s . A t h l e t i c s , o f 

c o u r s e , i n c l u d e s a wide v a r i e t y o f 

a c t i v i t i e s from f i g u r e s k a t i n g and l o n g 

d i s t a n c e r u n n i n g to w e i g h t - l i f t i n g and 

i c e h o c k e y . W h i l e some f e m i n i s t s might 

more r e a d i l y e n t e r t a i n the n o t i o n t h a t 

a few women c o u l d a c h i e v e prominence i n 

a s m a l l number o f a t h l e t i c e v e n t s when 

competing w i t h men, most would not r i s k 

the c r i t i c i s m o f t h e i r c o l l e a g u e s and 

the d e r i s i o n o f those l e s s s y m p a t h e t i c 

t o t h e i r cause by t a k i n g t h e more ex

treme p o s i t i o n t h a t women, g i v e n t h e op

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

l e t i c a b i l i t i e s , might someday compete 

on a par w i t h men i n most, i f not a l l , 

a t h l e t i c even t s . ( 2 ) 

T h i s p o s s i b i l i t y w i l l , n e v e r t h e l e s s , be 

c o n s i d e r e d s e r i o u s l y h e r e . Of c o u r s e , 

hypotheses about the p o t e n t i a l p h y s i o 

l o g i c a l i n e q u a l i t y or e q u a l i t y o f the 

sexes w i t h r e g a r d t o e x e r c i s e , t r a i n i n g 

and s p o r t s c a n n o t be a c c e p t e d a t t h i s 

t i m e . Adequate comparisons o f g i r l s t o 

boys and women t o men i n a t h l e t i c s can

not be made because o f the t e n a c i o u s and 

p e r v a s i v e a t t i t u d e s i n most c u l t u r e s 

t h a t i t i s i n a p p r o p r i a t e f o r f e m a l e s t o 

become a t h l e t e s . A l s o , even when g i r l s 

and women a r e f o o l h a r d y enough t o become 

a t h l e t e s d e s p i t e the p r e v a l e n t a t t i t u d e s 

about t h e i m p r o p r i e t y o f t h e i r a t h l e t i c 

i n t e r e s t s , they a r e f u r t h e r h a n d i c a p p e d 

by p o o r e r t r a i n i n g o p p o r t u n i t i e s , p o o r e r 

c o a c h i n g , fewer e x t r i n s i c rewards f o r 

e x c e l l e n c e and t h e b e l i e f t h a t t h e y can 

never be as good as most male a t h l e t e s . 

S i n c e t h e s e l i m i t a t i o n s make a c c u r a t e 

comparisons o f the sexes i m p o s s i b l e , 

two d i f f e r e n t but r e l a t e d a s p e c t s w i l l 

be d i s c u s s e d : w o r l d a t h l e t i c r e c o r d s o f 

women and men and the r e s e a r c h on 

women's response t o e x e r c i s e and t r a i n 

i n g . Both o f t h e s e a r e a s w i l l be 

examined t o a s s e s s the f u t u r e p o s s i b i l i t y 

o f e q u a l i t y o f a t h l e t i c p erformance o f 

the s e x e s . 

As the i n t r o d u c t o r y remarks i m p l i e d , the 

g e n e r a l i n f e r i o r i t y o f women's a t h l e t i c 

s k i l l s i s t aken as a f a c t i n most c u l 

t u r e s . M o r e o v e r , the s t a t i s t i c s o f t e n 

c i t e d t o p rove t h i s " f a c t " a r e w o r l d 

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

t h o s e f o r t r a c k , f i e l d and swimming--in 

which men's r e c o r d s a r e shown t o be 

b e t t e r than women's i n e v e r y comparable 

e v e n t . ( 3 ) T h i s approach was taken by 

C a t h e r i n e Cox M i l e s i n 1935 when she 



d i d an e x t e n s i v e r e v i e w o f the s c i e n 

t i f i c l i t e r a t u r e on s e x d i f f e r e n c e s . ( 4 ) 
To compare the m u s c u l a r p o t e n t i a l and 

s t r e n g t h o f the two s e x e s , she examined 

the 1934 World Almanac f o r women's and 

men's w o r l d r e c o r d s . M i l e s ' o b s e r v a 

t i o n s and c o n c l u s i o n s a r e p r e s e n t e d 

h e r e because they p r o v i d e examples o f 

the type o f r e a s o n i n g about women's po

t e n t i a l w h i c h can be reexamined i n 

l i g h t o f more r e c e n t w o r l d r e c o r d s . 

M i l e s noted s e v e r a l t h i n g s from her 

e x a m i n a t i o n s o f w o r l d r e c o r d s and h e r 

g e n e r a l o b s e r v a t i o n s o f the a t h l e t i c i n 

t e r e s t s o f both s e x e s . F i r s t , women 

p a r t i c i p a t e d i n fewer a t h l e t i c e v e n t s 

than men. Second, men's r e c o r d s were 

b e t t e r i n e v e r y e v e n t i n wh i c h both 

sexes p a r t i c i p a t e d . T h i r d , t he pe r c e n 

tage d i f f e r e n c e i n t h e women's and men's 

w o r l d r e c o r d s i n c r e a s e d as the d i s t a n c e 

o f r u n n i n g o r swimming i n c r e a s e d . In 

o t h e r w o r d s , a l t h o u g h women's r e c o r d s 

were c o n s i s t e n t l y p o o r e r , t h e i r r e c o r d s 

were p o o r e r s t i l l i n comparison t o men's 

f o r the l o n g e r d i s t a n c e swimming and 

r u n n i n g e v e n t s w h i c h presumably r e q u i r e 

g r e a t e r s t r e n g t h and e n d u r a n c e . M i l e s 

a d m i t t e d t h a t women and men d i d not 

sh a r e a s i m i l a r i n t e r e s t i n t h e s e par

t i c u l a r a t h l e t i c e v e n t s , but she never

t h e l e s s c i t e d h e r t h r e e o b s e r v a t i o n s as 

e v i d e n c e f o r men's g r e a t e r m u s c u l a r 

p o t e n t i a 1. 

Of a l l M i l e s ' o b s e r v a t i o n s and c o n c l u 

s i o n s , t he l e a s t r e l e v a n t t o a compar

i s o n o f women's and men's a t h l e t i c po

t e n t i a l i s the n o t i o n t h a t women p a r t i c 

i p a t e i n fewer a t h l e t i c e v e n t s than men. 

The u s u a l i m p l i c a t i o n o f such " e v i d e n c e " 

i s t h a t women do not p a r t i c i p a t e i n as 

many e v e n t s as men because they a r e not 

as i n t e r e s t e d , and they a r e not as i n 

t e r e s t e d because they a r e g e n e r a l l y not 

as c a p a b l e . T h i s r e a s o n i n g does not 

ta k e i n t o account the f a c t t h a t women, 

i n s p i t e o f t h e i r p o o r e r w o r l d r e c o r d s 

to d a t e , do p a r t i c i p a t e i n a wide v a r i e t y 

o f s p o r t s . I t would be an enormous un

d e r t a k i n g t o c o n s i d e r a l l the reasons 

why ( o r perhaps more a p p r o p r i a t e l y i f ) 

women do not p a r t i c i p a t e i n c e r t a i n 

s p o r t s , but t h i s i s s u e might be more 

c l e a r l y u n d e r s t o o d by ex a m i n i n g the 

problems o f women who do p a r t i c i p a t e i n 

s p o r t s thought s o l e l y t o be i n the male 

domain. Problems e n c o u n t e r e d by women 

long d i s t a n c e runners w i l l be o u t l i n e d 

below as a case i n p o i n t . D o u b t l e s s 

t h e r e a r e problems and i s s u e s unique t o 

t h i s type o f event as t h e r e would be 

w i t h any o t h e r , but t h i s example s h o u l d 

s e r v e t o i l l u s t r a t e some o f the b a r r i e r s 

women a t h l e t e s f a c e . 

In the f i r s t p l a c e , M i l e s ' p e r s o n a l ob

s e r v a t i o n s and the 1934 World Almanac 

were not imp e c c a b l e s o u r c e s f o r l i s t s 

o f a t h l e t i c a c t i v i t i e s i n which women 

p a r t i c i p a t e . The 1974 World Almanac, 

f o r example, d i d not l i s t women's w o r l d 

r e c o r d s f o r e v e n t s l o n g e r than 3000 
metres a l t h o u g h women, i n f a c t , have s e t 

r e c o r d s f o r d i s t a n c e s as long as 50 
m i l e s . ( 5 ) I t i s d i f f i c u l t to p i n p o i n t 

a l l t he reasons why women's r e c o r d s i n 



long d i s t a n c e r u n n i n g r e c e i v e so l i t t l e 

n o t i c e , but a major one may be t h a t 

c o u n t r i e s can b e t t e r enhance t h e i r 

p r e s t i g e by s u p p o r t i n g f i n a n c i a l l y and 

m o r a l l y t h o s e a t h l e t e s whose e v e n t s a r e 

h e l d i n such h i g h p r o f i l e meets as t h e 

Oly m p i c Games. There a r e fewer e v e n t s 

o f a l l t y p e s f o r women i n the O l y m p i c s , 

and t h i s i s e q u a l l y t r u e f o r r u n n i n g . 

The two l o n g e s t i n d i v i d u a l r u n n i n g 

e v e n t s f o r men a r e the 10 ,000 meter r a c e 

and t h e marathon, a rac e o f 26 m i l e s , 

385 y a r d s , h e l d s i n c e 1912 and 1896 
r e s p e c t i v e l y , as compared t o the 800 
metre and 1500 metre rac e s f o r women 

h e l d s i n c e 1928 and 1972 r e s p e c t i v e l y . 

I f women's e v e n t s a r e not e q u i v a l e n t 

to men's i n the h i g h s t a t u s meets l i k e 

t h e O l y m p i c s , i t i s not s u r p r i s i n g 

t h a t members o f the g e n e r a l p u b l i c 

assume the e v e n t s a r e o m i t t e d because 

women do not u s u a l l y p a r t i c i p a t e i n 

such e v e n t s . F u r t h e r , most c o u n t r i e s 

a r e h a r d - p r e s s e d t o s u p p o r t t h e i r 

a t h l e t e s whose e v e n t s a r e h e l d i n the 

O l y m p i c s ; so women whose e v e n t s a r e 

not p a r t o f the Olympics or o t h e r 

s i m i l a r games r e c e i v e l i t t l e o r no 

government n o t i c e o r s u p p o r t t o a s s i s t 

them i n t h e i r t r a i n i n g . 

T h i s d i s c u s s i o n so f a r has f o c u s e d on 

the problem o f women d i s t a n c e r u n n e r s 

b e i n g i g n o r e d and n e g l e c t e d , but t h e r e 

i s at l e a s t one i n s t a n c e i n Canada i n 

1976 o f a c t i v e d i s c o u r a g e m e n t , i f not 

d i s c r i m i n a t i o n , a g a i n s t women d i s t a n c e 

r u n n e r s . Here i s an e x c e r p t from an 

a r t i c l e by E l e a n o r Thomas, a marathon 

runner from O t t a w a , who d e s c r i b e s t he 

b a r r i e r s she met when a t t e m p t i n g t o 

e n t e r t he 15 m i l e annual 'Round the 

Bay Race' i n H a m i l t o n , O n t a r i o : 

U n f o r t u n a t e l y t he r o u t e i s not the 

o n l y r a c e t r a d i t i o n . . . t h a t 

dates from the days o f the h o r s e 

and buggy. When asked about awards 

i n the Open M a s t e r s and Women's 

c a t e g o r i e s , Mr. Knox r e s p o n d e d , 

"We do not encourage women t o e n t e r 

t h i s r a c e . " Why not? "We a r e not 

i n t e r e s t e d i n women! I f e e l - - t h e 

committee f e e l s - - t h a t i f women want 

t o run i n t h i s k i n d o f r a c e , w e l l 

l e t p e o p l e run races f o r women." 

(6) 
Thomas c o n t i n u e d by c i t i n g two reasons 

g i v e n by Knox, the s e c r e t a r y o f the 

race c o m m i t t e e , f o r d i s c o u r a g i n g 

women: t r a d i t i o n and the two and one-

h a l f hour time l i m i t . (The time l i m i t , 

i n c i d e n t a l l y , would have been no b a r 

r i e r t o Thomas o r t o many o t h e r 

Canadian women d i s t a n c e r u n n e r s . ) A l 

though Knox mentioned t h a t , i n t h e 

p r e v i o u s y e a r and s e v e r a l times i n 

o t h e r y e a r s , a woman had e n t e r e d the 

r a c e , he c i t e d t h e l a c k o f women's p a r 

t i c i p a t i o n as y e t a n o t h e r reason f o r 

not h a v i n g a women's c a t e g o r y . Thomas 

commented f u r t h e r : 

He s t a t e d t h a t i f a b l o c k o f women 

sent i n e n t r y forms t h e committee 

might r e c o n s i d e r i t s p o l i c y , 

" . . . but t h i s has ne v e r hap

pened." H a r d l y s u r p r i s i n g , s i n c e 

l a s t y e a r (and p r o b a b l y i n a l l 

p r e v i o u s y e a r s though t h i s i s not 



known f o r sure) the e n t r y form 

c l e a r l y s t a t e d men on 1y.(7) 

In many ways, the p l i g h t o f women long 

d i s t a n c e r u n n e r s , and d o u b t l e s s many 

o t h e r women a t h l e t e s as w e l l , would ap

pear t o be a c l a s s i c and v i c i o u s double 

b i n d : because they a r e i g n o r e d and d i s 

c o u r a g e d , they p a r t i c i p a t e i n fewer 

long d i s t a n c e e v e n t s and i n s m a l l e r 

numbers than men, but because they par

t i c i p a t e l e s s f r e q u e n t l y and i n s m a l l e r 

numbers, they a r e d i s c o u r a g e d from par

t i c i p a t i n g . F o r t u n a t e l y , the d i s c o u r 

agement has n o t been s o s t r o n g as t o 

t o t a l l y p r e v e n t women from r u n n i n g i n 

c o m p e t i t i o n s ; h e n c e , women, though 

l i t t l e n o t i c e d , have s e t r e c o r d s f o r 

d i s t a n c e s o f 50 m i l e s . T h e r e f o r e 

women's l a c k o f p a r t i c i p a t i o n i n c e r t a i n 

a t h l e t i c e v e n t s s h o u l d not be i n t e r 

p r e t e d as e v i d e n c e f o r men's m u s c u l a r 

s u p e r i o r i t y . T h i s s o r t o f i n t e r p r e t a 

t i o n i s , a t b e s t , g r o s s i g n o r a n c e o f 

the l i t t l e - n o t i c e d a c c o m p l i s h m e n t s o f 

women a t h l e t e s , and, a t w o r s t , a f u r 

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

women a t h l e t e s . 

I t i s a p p r o p r i a t e a t t h i s p o i n t t o con

s i d e r t h e e v i d e n c e a v a i l a b l e from 

women's w o r l d r e c o r d s i n 1 9 7 4 - - f o r t y 

y e a r s s i n c e M i l e s ' pronouncements--

r e l a t i n g t o women's a t h l e t i c p o t e n t i a l . 

M i l e s ' second o b s e r v a t i o n was t h a t 

women's w o r l d r e c o r d s were p o o r e r than 

men's. W h i l e t h i s was t r u e i n 1934 and 
a g a i n i n 1974, i t does not n e c e s s a r i l y 

f o l l o w t h a t men g e n e r a l l y have a g r e a t e r 

a t h l e t i c p o t e n t i a l than women. The 

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

o f g i r l s and b o y s , women and men can 

o n l y be d e t e r m i n e d from a g e n e r a l pop

u l a t i o n s u r v e y o f peo p l e who, f o r the 

most p a r t , a r e not a t h l e t e s . World 

c l a s s a t h l e t e s form t o o s e l e c t a group 

t o make any g e n e r a l s t a t e m e n t about sex 

d i f f e r e n c e s i n a t h l e t i c c a p a b i l i t i e s . 

World r e c o r d s a r e , n e v e r t h e l e s s , i n 

h e r e n t l y i n t e r e s t i n g t o the a t h l e t e and 

n o n - a t h l e t e a l i k e because they do r e p r e 

s e n t the known maximal performances o f 

human b e i n g s i n c e r t a i n types o f com

p e t i t i v e s i t u a t i o n s . Keeping i n mind 

what w o r l d r e c o r d s do and do not r e p r e 

s e n t , i t i s i n t e r e s t i n g t o examine the 

w o r l d r e c o r d s o f women and men i n 1974. 
Some o f the 1934 and 1974 r e c o r d s a r e 

shown i n T a b l e 1.(8) S e v e r a l a s p e c t s 

o f t h e s e d a t a a r e n o t a b l e . F i r s t , t h e 

pe r c e n t a g e d i f f e r e n c e o f women's and 

men's r e c o r d s i n a l l but one case has 

de c r e a s e d s i n c e 193^ , i n d i c a t i n g a 

g r e a t e r degree o f improvement i n 

women's r e c o r d s than men's r e c o r d s o v e r 

the f o r t y - y e a r p e r i o d . Second, and per

haps more n o t e w o r t h y , women's 1974 swim
ming r e c o r d s a r e b e t t e r than men's 1934 
r e c o r d s f o r a l 1 e v e n t s e x c e p t the 100 
metre f r e e s t y l e where the women's r e c o r d 

i s o n l y .14 seconds s l o w e r . The women's 

1974 s h o t put and d i s c u s r e c o r d s a r e 

a l s o b e t t e r than men's 193^ r e c o r d s , but 
the l i s t i n g o f the r e c o r d s d i d not i n 

d i c a t e whether the r e c o r d s were based 

on e q u i v a l e n t w e i g h t s o f sho t and d i s 

cus . 



The more r e c e n t women's swimming r e c o r d s , 

though not the r u n n i n g r e c o r d s , c o n t r a 

d i c t M i l e s ' t h i r d o b s e r v a t i o n t h a t the 

p e r c e n t a g e d i f f e r e n c e s become l a r g e r 

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

the p e r c e n t a g e d i f f e r e n c e s o f women's 

and men's swimming r e c o r d s f o r 1974 a r e 
somewhat s m a l l e r a t l o n g e r d i s t a n c e s 

and somewhat l a r g e r a t s h o r t e r d i s t a n c e s 

w h i l e the r e v e r s e i s t r u e f o r r u n n i n g 

e v e n t s . ( 9 ) These r e l a t i o n s can a l s o be 

e x p r e s s e d as c o r r e l a t i o n s . The c o r r e 

l a t i o n c o e f f i c i e n t f o r the swimming 

e v e n t s i s n e g a t i v e (_r = - .64 ) and 
s t a t i s t i c a l l y s i g n i f i c a n t l y d i f f e r e n t 

from z e r o ( l e s s than \% l i k e l i h o o d t h a t 

t h i s c o r r e l a t i o n would have o c c u r r e d by 

c h a n c e ) . The c o r r e l a t i o n c o e f f i c i e n t 

f o r the run n i n g e v e n t s i s p o s i t i v e 

(_r = . 5 5 ) and a l s o s t a t i s t i c a l l y s i g 

n i f i c a n t ( l e s s than 3% l i k e l i h o o d t h a t 

t h i s c o r r e l a t i o n would have o c c u r r e d by 

c h a n c e ) . I t was never p r o p e r t o i n f e r 

men's g r e a t e r m u s c u l a r p o t e n t i a l i n 

g e n e r a l from t h e i r r e l a t i v e l y b e t t e r 

w o r l d r e c o r d s a t l o n g e r d i s t a n c e run

n i n g and swimming r a c e s . Even i f M i l e s ' 

i n t e r p r e t a t i o n o f the dat a had been r e 

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

w o r l d r e c o r d t r e n d s , the 1974 t r e n d s i n 

w o r l d and Olympic r e c o r d s f o r swimming 

would b e l i e t he p r e d i c t i o n . 

W h i l e t h e r e i s no d i r e c t i n d i c a t i o n from 

the w o r l d r e c o r d s f o r 1974 t h a t women's 

b e s t c o m p e t i t i v e performances w i l l e q u a l 

men's, t h e r e i s c e r t a i n l y an i n d i r e c t 

i n d i c a t i o n i n the remarkable improvement 

in women's w o r l d r e c o r d s o v e r the p a s t 

f o r t y y e a r s d e s p i t e the many o b s t a c l e s 

t h a t most women a t h l e t e s have had t o 

overcome t h a t male a t h l e t e s do not 

o r d i n a r i l y f a c e . When a l l g i r l s a r e 

encouraged t o be as a c t i v e as t h e i r 

b r o t h e r s i n a t h l e t i c s and when, as a t h 

l e t e s , g i r l s and women r e c e i v e the same 

encouragement t h a t boys and men now r e 

c e i v e , i t would be more l i k e l y t h a t 

women w i t h the b e s t a t h l e t i c p o t e n t i a l 

would be i d e n t i f i e d e a r l y and g i v e n 

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

o n l y enhance both the p o s s i b i l i t y t h a t 

women would c o n t i n u e t o break t h e i r 

w o r l d r e c o r d s at a g r e a t e r r a t e than 

men do and t h e p o s s i b i l i t y of women's 

w o r l d r e c o r d s e q u a l l i n g men's. World 

r e c o r d s , then,can be used t o d e s c r i b e 

the maximal a t t a i n m e n t s o f women, but 

they cannot be used as an i n d i c a t i o n o f 

the average woman's p o t e n t i a l i n e x e r 

c i s e , t r a i n i n g and s p o r t . T h i s more 

g e n e r a l q u e s t i o n w i l l be d i s c u s s e d below. 

Research on e x e r c i s e p h y s i o l o g y r e f l e c t s , 

as does most o t h e r r e s e a r c h , i t s c u l 

t u r a l b i a s . T h e r e f o r e , i t i s not s u r 

p r i s i n g t h a t much more r e s e a r c h has 

been devoted t o the e x e r c i s e p h y s i o l o g y 

o f the human male than the human female 

a l t h o u g h l i t t l e enough i s known about 

the f o r m e r . D r i n k w a t e r i n 1973 noted 

t h i s d e a r t h o f r e s e a r c h when she r e 

viewed the l i t e r a t u r e on the p h y s i o 

l o g i c a l responses o f women t o e x e r c i s e . 

(10) B e f o r e c o n s i d e r i n g the r e s e a r c h 

f i n d i n g s , however, i t i s n e c e s s a r y t o 

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

o f the r e s e a r c h w h i c h has been conducted 



and t o d e s c r i b e b r i e f l y t h e means o f and 

r a t i o n a l e b e h i n d the measurement o f 

r e s p o n s e s t o e x e r c i s e and t r a i n i n g . 

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

r e l a t i n g t o t h e s o c i a l p s y c h o l o g y o f 

the e x p e r i m e n t s t h a t e x e r c i s e p h y s i o 

l o g i s t s have p a i d l i t t l e a t t e n t i o n t o 

as w e l l as the problems s p e c i f i c t o r e 

s e a r c h on e x e r c i s e . Both s e t s o f 

problems w i l l be o u t l i n e d below. 

A few y e a r s ago Robert R o s e n t h a l b r o u g h t 

the c o ncept o f the e x p e c t a n c y e f f e c t t o 

the a t t e n t i o n o f p s y c h o l o g i s t s t h rough a 

s e r i e s o f e x p e r i m e n t s i n which he dem

o n s t r a t e d t h a t the e x p e r i m e n t e r s ' expec

t a t i o n about the outcome o f the r e s e a r c h 

c o u l d d r a m a t i c a l l y i n f l u e n c e the e x p e r i 

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

outcomes when both human and a n i m a l sub

j e c t s were used.(11) I d e a l l y , such 

b i a s e s may be e l i m i n a t e d by u s i n g a 

" d o u b l e b l i n d " e x p e r i m e n t i n w h i c h 

n e i t h e r the s u b j e c t nor the e x p e r i m e n t e r 

knows w h i c h o f s e v e r a l randomly a s s i g n e d 

t r e a t m e n t s the s u b j e c t i s r e c e i v i n g . 

R e search on sex d i f f e r e n c e s , however, i s 

not amenable t o the d o u b l e b l i n d t e c h 

n i q u e because a s u b j e c t ' s sex cannot 

r e a d i l y be d i s g u i s e d and because ex

p e c t a n c i e s about sex d i f f e r e n c e s a r e 

p a r t o f e v e r y e x p e r i menters'and sub

j e c t s ' s o c i a l i z a t i o n and day t o day ex

p e r i e n c e . F u r t h e r , the e t h i c a l con

s i d e r a t i o n s i n r e s e a r c h on humans gen

e r a l l y r e q u i r e the i n f o r m e d consent o f 

the s u b j e c t s . Hence, the e t h i c a l ex

p e r i m e n t e r must d e s c r i b e the e x p e r i 

mental p r o c e d u r e s t o be used and the 

r i s k s , i f any, which a r e i n v o l v e d and 

f i n a l l y o b t a i n the s u b j e c t ' s v o l u n t a r y 

consent t o remain i n the e x p e r i m e n t . 

W h i l e the e t h i c a l r e q u i r e m e n t s do not 

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

outcome o f the r e s e a r c h , t h i s p r o c e d u r e 

does i n c r e a s e the l i k e l i h o o d t h a t w e l l -

i n formed s u b j e c t s may be a b l e t o guess 

the e x p e r i m e n t a l h y p o t h e s e s . Research 

on the s o c i a l p s y c h o l o g y o f the e x p e r i 

ment has shown t h a t s u b j e c t s , e s p e c i a l l y 

v o l u n t e e r s , t r y t o be "good s u b j e c t s " 

and w i l l a t t e m p t t o behave i n a c c o r d a n c e 

w i t h t h e e x p e r i m e n t a l h y p o t h e s e s , i f 

known o r deduced, even i f t h i s i s con

t r a r y t o what t h e i r u n b i a s e d b e h a v i o u r 

would be.(12) These f a c t o r s a r e not as 

l i k e l y t o i n t e r f e r e w i t h the measure

ments i n v o l v i n g p h y s i c a l s t a n d a r d s such 

as body w e i g h t o r serum hemaglobin as 

ar e the amount o f e f f o r t a s u b j e c t w i l l 

put i n t o an e x e r c i s e or t r a i n i n g p r o 

gram and any s e l f - r e p o r t s p e r t a i n i n g t o 

the e x p e r i m e n t a l p r o c e d u r e s g i v e n by 

the s u b j e c t . 

In a d d i t i o n t o t h e s e d i f f i c u l t i e s , t h e r e 

a r e problems w i t h i n the e x e r c i s e p h y s i o 

logy paradigm which D r i n k w a t e r summar-

i zed: 

Two major problems i n d e t e r m i n i n g 

i f t h e r e i s a response mediated by 

the f a c t o r o f sex are the l a c k o f 

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

the d a t a and the v a r i a t i o n i n ex

p e r i m e n t a l d e s i g n from one s t u d y 

t o the n e x t . ( 1 3 ) 

In p a r t , a c c o r d i n g t o D r i n k w a t e r , the 

m e t h o d o l o g i c a l problems are a g g r a v a t e d 

by the i n a p p r o p r i a t e use o f s t a t i s t i c a l 

t e s t s i n w h i c h s m a l l , but not s t a t i s -



t i c a l l y s i g n i f i c a n t , d i f f e r e n c e s between 

the sexes a r e t r e a t e d as i f they are 

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

i s s u e s r e f e r r e d t o by D r i n k w a t e r are 

be s t i l l u s t r a t e d by a d e s c r i p t i o n o f 

the measurements e x e r c i s e p h y s i o l o g i s t s 

use and the f i n d i n g s , based on t h e s e 

measurements, r e g a r d i n g women's re

sponse t o e x e r c i s e and t r a i n i n g . 

E x e r c i s e p h y s i o l o g i s t s do not use gen

e r a l terms such as a t h l e t i c p o t e n t i a l 

o r m u s c u l a r p o t e n t i a l when they d e s c r i b e 

the e f f e c t i v e n e s s o f an i n d i v i d u a l ' s 

response t o e x e r c i s e . I n s t e a d , they 

r e l y on the measurement o f maximal oxy

gen u p t a k e . T h i s i s c a l c u l a t e d by 

h a v i n g s u b j e c t s run on a t r e a d m i l l o r 

o p e r a t e a s t a t i o n a r y b i c y c l e at a f a i r 

l y s t r e n u o u s p a c e . As the s u b j e c t s 

e x e r c i s e , they b r e a t h e i n t o a d e v i c e 

which measures the amount o f oxygen 

used p er m i n u t e . Oxygen uptake i s then 

u s u a l l y e x p r e s s e d r e l a t i v e t o o v e r a l l 

body w e i g h t o r t o lean muscle mass, 

the e s t i m a t e d w e i g h t o f the i n d i v i d 

u a l ' s muscle t i s s u e . T h i s a l l o w s c o r 

r e c t i o n f o r the f a c t t h a t l a r g e r i n 

d i v i d u a l s g e n e r a l l y have g r e a t e r lung 

c a p a c i t y , b l o o d volume and l a r g e r 

h e a r t s but a l s o l a r g e r b o d i e s t o move 

when they e x e r c i s e . The oxygen uptake 

measurement i s im p o r t a n t because the 

g r e a t e r the amount o f oxygen d e l i v e r e d 

t o the m u s c l e s , the g r e a t e r the body's 

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

and, hence, f o r d o i n g work. Sim p l y p u t , 

the a b i l i t y t o move oxygen t o the 

muscle t i s s u e s i s a r e f l e c t i o n o f the 

e f f i c i e n c y of the c a r d i o v a s c u l a r 

system; i . e . , the h e a r t ' s a b i l i t y t o 

pump f r e s h l y oxygenated b l o o d t o the 

t i s s u e s and o x y g e n - d e p l e t e d b l o o d back 

a g a i n t o the l u n g s . 

D r i n k w a t e r ' s r e v i e w ( 1 4 ) i n d i c a t e d t h a t 

men, on t h e a v e r a g e , have g r e a t e r oxy

gen uptake than women a l t h o u g h t h e r e i s 

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

Women a t h l e t e s , on the a v e r a g e , have 

been shown t o have c o n s i d e r a b l y h i g h e r 

average oxygen uptake than e i t h e r t he 

average woman or man a l t h o u g h t h e i r up

take i s l e s s than the average f o r male 

a t h l e t e s . Women are p e n a l i z e d when 

oxygen uptake i s measured r e l a t i v e t o 

o v e r a l l body w e i g h t because t h e i r 

b o d i e s , on the a v e r a g e , have a h i g h e r 

f a t c o m p o s i t i o n than men's. S i n c e i t 

i s o n l y the muscle t i s s u e t h a t i s i n 

v o l v e d i n e x e r c i s e , however, some r e 

s e a r c h e r s measure oxygen uptake r e l a t i v e 

to the body's e s t i m a t e d l e a n muscle 

mass. There a r e , i n c i d e n t a l l y , s e v e r a l 

ways o f e s t i m a t i n g l e a n muscle mass, and 

the r e s e a r c h e r s d i s a g r e e as t o w h i c h 

measure i s most a p p r o p r i a t e . U s i n g some 

measure o f lean muscle mass, r e s e a r c h e r s 

have v a r i o u s l y found women and men as 

h a v i n g h i g h e r oxygen u p t a k e , and i n some 

cases no sex d i f f e r e n c e . The methodo

l o g i c a l problems i n the r e s e a r c h i n t h i s 

a r e a s h o u l d now be a p p a r e n t . There i s a 

b a s i c d i s a g r e e m e n t as t o the way t o b e s t 

e x p r e s s an i n d i v i d u a l ' s oxygen uptake 

a l t h o u g h most would agree t h a t some 

measure o f oxygen uptake i s the b e s t i n 

d i c a t i o n of a person's response t o e x e r 

c i s e . 



T h e r e a r e some a b s o l u t e l i m i t s on any 

p e r s o n ' s a b i l i t y t o p r o c e s s oxygen, but 

g i r l s and women who a r e not a l r e a d y 

h i g h l y t r a i n e d a t h l e t e s have been a b l e 

t o i n c r e a s e t h e i r oxygen u p t a k e and 

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

t h r o ugh programs o f e x e r c i s e and t r a i n 

i n g . L i t t l e r e s e a r c h has been done on 

the r e l a t i v e e f f e c t s o f age and e n v i r o n 

mental s t r e s s o r s (e_.g_. a l t i t u d e , h e a t , 

c o l d ) on women's p h y s i o l o g i c a l response 

t o e x e r c i s e , but h o p e f u l l y f u r t h e r r e 

s e a r c h w i l l a l s o shed new l i g h t on 

t h e s e q u e s t i o n s . In her r e v i e w , D r i n k 

w a t e r s t a t e d : 

. . . enough c o n t r a d i c t i o n s a r e a l 

ready a p p a r e n t i n the l i t e r a t u r e t o 

make i t d i f f i c u l t , i f not impos

s i b l e t o g e n e r a l i z e about the f e 

male's response t o p h y s i c a l a c t i v 

i t y . . . . S t i l l u n r e s o l v e d i s the 

b a s i c q u e s t i o n o f the e x t e n t t o 

w h i c h the f a c t o r o f sex m e d i a t e s 

the p h y s i o l o g i c a l response t o e x e r 

c i s e . . . . Is the woman l i m i t e d 

i n h er maximal a e r o b i c power by her 

c a r d i o v a s c u l a r system o r a r e the 

q u a n t i t a t i v e d i f f e r e n c e s i n the 

maximal oxygen uptake between the 

sexes merely a f u n c t i o n o f how t h e 

d a t a are r e p o r t e d ? ( 1 5 ) 

I f the r e s e a r c h e r s can come t o an a g r e e 

ment about the a p p r o p r i a t e way t o e x p r e s s 

an i n d i v i d u a l ' s oxygen u p t a k e , and even 

i f t h e i r method o f c h o i c e s u g g e s t s t h a t 

women, on the a v e r a g e , have a lower oxy

gen u p t a k e than men, the q u e s t i o n s t i l l 

remains o f whether t h i s d i f f e r e n c e i s a 

b i o l o g i c a l sex l i m i t a t i o n o r a c u l t u r a l 

l i m i t a t i o n imposed by p r o s c r i p t i o n s on 

h i g h l e v e l s o f p h y s i c a l a c t i v i t y f o r 

g i r l s and women. G i r l s and women i n 

N o r t h A m e r i c a t y p i c a l l y a r e more seden

t a r y than boys and men, and t h i s f a c t 

a l o n e may account f o r the sex d i f f e r 

ences i f they a r e f o u n d . F o r the most 

p a r t , the t r u e n a t u r e o f women's 

response t o e x e r c i s e , t r a i n i n g and p a r 

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

more i n the realm o f s p e c u l a t i o n than 

i n the realm of i n c o n t r o v e r t i b l e f a c t . 

Because women can b e n e f i t from e x e r c i s e , 

t r a i n i n g and p a r t i c i p a t i o n i n s p o r t , 

t h e r e s h o u l d be t h e same o p p o r t u n i t i e s 

f o r g i r l s and women t o be a t h l e t e s as 

boys and men now e n j o y . Given the 

h a n d i c a p s o f p o o r e r c o a c h i n g , p o o r e r 

t r a i n i n g f a c i l i t i e s , l i t t l e e ncourage

ment, l i t t l e r e c o g n i t i o n and even o v e r t 

d i s c r i m i n a t i o n , women a t h l e t e s have 

made remarkable g a i n s i n s e t t i n g new 

w o r l d r e c o r d s a t a g r e a t e r degree o f im

provement than men o v e r the p e r i o d from 

1 9 3 4 - 1 9 7 4 . W i t h t h e demise o f s e x r r o l e 

s t e r e o t y p e s t h a t p r e v a i l a g a i n s t g i r l s 

and women e n j o y i n g s p o r t s and d e v e l o p 

ing t hemselves p h y s i c a l l y , the measures 

o f the a t h l e t i c p o t e n t i a l s o f average 

males and females s h o u l d r e f l e c t the 

g r e a t e r l e v e l o f f i t n e s s w hich g i r l s and 

women e n j o y . As w e l l , the b r e a k i n g o f 

women's w o r l d r e c o r d s s h o u l d c o n t i n u e a t 

a g r e a t e r r a t e o f change than men's 

g i v e n a l a r g e r pool o f p o t e n t i a l w o r l d 

c l a s s women a t h l e t e s from which t o s e 

l e c t . Whether t h e s e p r e d i c t e d improve-



ments w i l l r e s u l t i n the e v e n t u a l 

e q u a l i t y o f the sexes i n a t h l e t i c s r e 

mains t o be s e e n . However, the e v i d e n c e 

does not deny t h i s p o s s i b i l i t y . Perhaps 

the proposed s o c i a l changes t h a t would 

improve women's o p p o r t u n i t i e s f o r be

coming a t h l e t e s would a l s o reduce the 

n e c e s s i t y o f women a t h l e t e s h a v i n g t o 

prove t h e i r w o r t h by e q u a l l i n g men o r 

e x c e l l i n g i n those e v e n t s which men have 

d e f i n e d as w o r t h w h i l e . 

TABLE I 

WORLD RECORD COMPARISONS FOR WOMEN AND MEN 
934 a n d 1974 

Event Women '5 Re : c o r d Men ' s , Record D i f f e rences 

1 9 3 4 1974 1934 1974 1 9 3 4 1974 

100 1 TI Run 11.9 10.8 10 .3 9.9 16 9 

200 TI Run 2 4 . 1 2 2 . 1 20 . 6 19 .5 17 13 

800 m Run 2 : l b . 8 i : 56.3 : 4 5 . 8 : 4 3 . 7 2 4 14 

400 m Re lay Run 4 6 . 9 1(2.8 4 0 . 0 38 .2 17 12 

800 m Relay Run 1: 45.8 1 : 33.8 1 : 2 5 . 2 1:21.5 2 3 15 

High Jump 1 . M m 1 . 9*. r, 2 . 0 4 n 2 . 3 0 T 19 15 

Long Jump 5. .98 ra 6 . 2 8 n 7-S3 m 8 . 50 m 25 2 3 

Shot Put 13 . 7 0 m 2 1 . 03 m 15.43 m 2 1.82 m 11 4 

Di scus 42 .43 m 6 7 . 44 m 5 1 . 7 3 n 7 0 . 0 4 n 18 4 

Jave l i n 44 .61) m 6 2 . 4o m 74.02 n 9 4 . 0 8 r 40 34 

100 m F r e e s t y l e 1 : 0 6 . 6 57.54 5 7 . 4 5 1 . 2 2 16 12 

200 m F r e e s t y l e 2 : 4 3 . 6 2 : 0 3 . 5 6 2 : 0 8 . 8 1 : 5 2 . 7 8 21 ID 

4oo m F r e e s t y l e 5 : 2 8 . 5 4 : 1 8 . 0 7 4 : 4 7 . 0 3 : 5 8 . 1 8 14 8 

800 m F r e e s t y l e 12 : 1 8 . 6 8 : 5 2 . 9 7 10: 1 5 . 6 8 : 1 7 . 60 20 7 

1500 m F r e e s t y l e 23 : 17 .2 16 :5k.14 19 : 07 .2 15:31.85 22 9 

100 m B r e a s t s t r o k e 1 : 2 6 . 0 1 :13 - 58 1 : 1 3 . 6 1 : 04 . 02 17 15 

200 m Breas ts t roke •• 3 :03 .4 2 : 3 8 . 5 0 2 : 4 4 . 6 2 :19 .28 1 1 14 

NOTES 

1 . In t h i s p a p e r , t h e t e rms s p o r t and a t h l e t i c s w i l l be u s e d i n t e r c h a n g e a b l y . 

2 . The a s s u m p t i o n i s made h e r e t h a t women a n d g i r l s w o u l d , a t t h i s f u t u r e 
p o i n t i n t i m e , a c t u a l l y d e s i r e t o p a r t i c i p a t e i n a l l t h e s p o r t s i n w h i c h 
men now p a r t i c i p a t e . 

3. T h e r e a r e a n u m b e r o f a t h l e t i c e v e n t s w n e r e w o r l d r e c o r d s do n o t e x i s t 
s u c h a s b a s k e t b a l l , t e n n i s , i c e and f i e l d n o c k e y , f i g u r e s k a t i n g , f e n c i n g , 
e t c . , w h e r e c o m p a r i s o n s b e t w e e n t h e b e s t women a n d men a t h l e t e s a r e n o t 
a s r e a d i l y m a d e . I t w i l l be i n t e r e s t i n g t o n o t e w h e t h e r t h e s e s p o r t s t h a t 
do n o t r e a d i l y a l l o w c o m p a r i s o n s b e t w e e n t h e t o p a t h l e t e s o f b o t h s e x e s 
w i l l be t h e s p o r t s w h e r e t h e s e x b a r r i e r s a r e m a i n t a i n e d t n e l o n g e s t . 

4. C a t h e r i n e Cox M i l e s , " S e x In S o c i a l P s y c h o l o g y , " i n C . A . M u r c h i s o n , ( e d . ) , 
A H a n d b o o k o f S o c i a l P s y c h o l o g y . V o l . 2 . (New Y o r k : R u s s e l l & R u s s e l l , 
153$ . 

5. G . E . D e l u r y , ( e d . ) , The W o r l d A l m a n a c a n d Book o f F a c t s ; 1974 E d i t i o n . 
(New Y o r k : N e w s p a p e r E n t e r p r i s e A s s o c i a t i o n , 1973) • Th I s s o u r c e b o o k , 
t h o u g h n o t e n t i r e l y a d e q u a t e , was u s e d f o r t h e c o m p a r i s o n s t o M i l e s ' 1934 
W o r l d A l m a n a c d a t a , as a f o r t y - y e a r t i m e m a r k e r . The w o m e n ' s w o r l d 
r e c o r d f o r t h e f i f t y m i l e r u n was n o t e d i n J a c k H . W I I m o r e a n d C . P a r n o n 
B r o w n , " P h y s i o l o g i c a l P r o f i l e s o f Women D i s t a n c e R u n n e r s , " i n nee i c i r e and 
S c i e n c e i n S p o r t s . V o l . 6 , N o . 3, 1 7 8 - 1 8 1 , 1 3 7 4 . T h i s r e c o r d was 
7:05:31 a t t h e t i m e t h e a r t i c l e was s u b m i t t e d f o r p u b l i c a t i o n . 

6 . E l e a n o r T h o m a s , " R o u n d t h e Bay i n H a m i l t o n , " On t h e R u n / E n C o u r a n t ; The 
N e w s l e t t e r o f t n e N a t i o n a l C a p i t a ! R u n n e r s ' A s s o c i a t i or, ( O t t a w a : M a r c h , 
1 3 7 W , P p . 4-5. 

7. I b i d . 

8 . The s o u r c e f o r t h e 19?4 r e c o r d s was G . £ . D e l u r y , o_£_. c J t . T h e p e r c e n t a g e 
d i f f e r e n c e i n t h e r e c o r d s i s c a l c u l a t e d by d i v i d i n g t h e a b s o l u t e d i f f e r e n c e 
i n t h e r e c o r d s by t h e b e s t r e c o r d a n d t h e n m u l t i p l y i n g by 100. M i l e s ' 
l i s t o f r e c o r d s i n c l u d e d e v e n t s t h a t a p p a r e n t l y h a v e e i t h e r b e e n d i s c o n 
t i n u e d o r h a v e D e c o n e l e s s p o p u l a r s u c h a s r u n n i n g a n d s w i m m i n g e v e n t s i n 
t h e 300-900 m e t r e r a n g e . S i m i l a r l y , t h e 1974 r e c o r d s i n d i c a t e d many more 
e v e n t s f o r b o t h b t * e s o f l o n g e r d i s t a n c e s t h a n M i l e s c i t e d . Women ' s 
r e c o r d s f o r t h e m i l e and t h e 3 0 0 0 m e t r e r u n , f o r e x a m p l e , w e r e g i v e n i n t h e 
1974 l i s t i n g , b u t n o t i n t h e 1934 l i s t i n g . T h e r e c o r d s s h o w n i n T a b l e 1 
a r e a l l t h o s e f r o m 1934 and 1974 w h i c h w e r e a v a i l a b l e f o r c o m p a r a b l e e v e n t s . 
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f o r t h e 1974 c a l c u l a t i o n s t o i n c r e a s e t h e n u m b e r o f d a t a p o i n t s s o t h a t a 
c o r r e l a t i o n c o e f f i c i e n t , a s t a t i s t i c a l d e s c r i p t i o n o f t h e d e g r e e o f r e l a 
t i o n s h i p , be t w e e n t h e p e r c e n t a g e d i f f e r e n c e s a n d d i s t a n c e s c o u 1 d be c a I c u -
l a t e d a n d t e s t e d f o r b o t h r u n n i n g a n d s w i m m i n g e v e n t s . In t h e c a s e o f t h e 
r u n n i n g e v e n t s , i n p a r t i c u l a r . O b s e r v a t i o n s f o r d i s t a n c e s l o n g e r t h a n 
t h o s e M i l e s u s e d w e r e a v a i l a b l e . 
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p p . 125-153-
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