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M o r t a l i t y  by  Cancer  as  a F u n c t i o n  of A g e  

I f  n i n d e p e n d e n t ,  c o n s t a n t l y  a c t i v e  e x t e r n a l  causes ,  
e a c h  p r o d u c i n g  some p e r s i s t e n t  d a m a g e ,  were  r e q u i r e d  
t o  b r i n g  a b o u t  cancer ,  one  would  e x p e c t  a m o r t a l i t y  (m) 
p r o p o r t i o n a l  to  t n, if t is t he  age;  i.o.w, one  wou ld  e x p e c t  
a l i n e a r  r e l a t i o n s h i p  b e t w e e n  log m a n d  log t. 
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I n  o rde r  to  t e s t  t h i s  h y p o t h e s i s  I ca l l ed  u p o n  t h e  
" B e l g i s c h  N a t i o n a a l  W e r k  v o o r  de  s t r y d  t e g e n  de  k a n -  
k e r " ,  to  w h o m  I g l ad ly  exp r e s s  m y  s incere  g r a t i t u d e ,  to  
p r o v i d e  me  w i t h  some  t a b l e s  g i v i n g  t h e  m o r t a l i t y  by- 
c a n c e r  as a f u n c t i o n  of age;  t h e  f igures  for  Be lg ium,  
H o l l a n d ,  F r ance ,  t h e  U n i t e d  K i n g d o m  a n d  D e n m a r k  
for  1950 are  p r e s e n t e d  in t h e  g r a p h ;  t h e y  s h o w  a l i n e a r  
r e l a t i o n s h i p  1, not b e t w e e n  log m a n d  log t, as e x p e c t e d ,  
b u t  b e t w e e n  log m a n d  t; for  t h e  t i m e  being,  we cons ide r  
o n l y  t h e  r i g h t  p a r t  of t h e  c u r v e ;  t h i s  c u r v e  

l o g m :  a't + b'; lnm = a t +  b; dm/dt ~ am (1) 

i n d i c a t e s  t h a t  t h e  m o r t a l i t y  i nc reases  w i t h  age, a n d  
t h a t  the rate o[ this increase is proportional to the existing 
mortality, e x a c t l y  as t h e  r a t e  of i nc rease  of a c a p i t a l  is 
p r o p o r t i o n a l  to  t h i s  cap i ta l .  

I n  o rde r  to  give a n  i n t e r p r e t a t i o n  of t h i s  resu l t ,  le t  us 
a s s u m e  t h a t  we m a y  rep lace  t h e  mortality in the collectiv- 
ity b y  t he  probability o[ death [or its individual members. 
T h e n  eq. (1) i n d i c a t e s  t h a t  t h e  r a t e  of i nc rease  of t h i s  
p r o b a b i l i t y  is p r o p o r t i o n a l  to  t h e  e x i s t i n g  p r o b a b i l i t y .  
T h i s  sugges t s  t h a t  a material [actor, capable o/reproduc- 
tion, is r e spons ib l e  for  t he  d isease  (e.g. b y  m a k i n g  t h e  
cel ls  of  t h e  b o d y  su sc ep t i b l e  to  it).  T h i s  f a c t o r  t r ip l e s  
e v e r y  10 years ,  or doub l e s  e v e r y  6.3 years .  Th i s  p rocess  

1 With respect to the slight deviation from linearity, cf. note 3 

seems  to  go on  u n i n t e r r u p t e d l y  b e t w e e n  p u b e r t y  and  
o ld  age  S . 

I f  we n o w  cons ide r  t h e  lef t  p a r t  of t h e  curve ,  i t  sugges t s  
t h a t  in  n e w - b o r n  b a b i e s  t h e  f a c t o r  is of t he  s a m e  m a g n i -  
t u d e  as  in  t h e i r  m o t h e r s  (30 yea r s  old) ; d u r i n g  t h e  f i r s t  
10 yea r s  t h e r e  is a s h a r p  dec rease  ( the  f a c t o r  is d e s t r o y e d  
in t h e  body) ,  w h i c h  is s u c c e e d e d  b y  a s h a r p  inc rease  
a f t e r  p u b e r t y .  

T h e  p e r i o d  for  doub l ing ,  6.3 years ,  m a y  s eem v e r y  
l ong ;  b u t  D r  SANDVED, Bergen ,  N o r w a y ,  h a s  i n f o r m e d  
me  t h a t  t h e  d e a t h  of c h i m n e y - s w e e p e r s ,  c a u s e d  b y  
cancer ,  as a ru le  o c c u r r e d  20 or 30 yea r s  a f t e r  t h e y  h a d  
g i v e n  u p  t h e i r  work .  

L e t  us  e n d  w i t h  a c r i t i ca l  r e m a r k :  
M o r t a l i t y  due  to  o t h e r  d e a t h  causes  also shows  a de-  

c l ine  b e t w e e n  b i r t h  a n d  p u b e r t y ,  a n d  a c o n t i n u o u s  r ise 
a f t e r w a r d s ,  a n d  we do n o t  t h i n k  of a s c r i b i n g  t h i s  s t a t e  
of a f fa i r s  to  a m a t e r i a l  f a c t o r ;  we s h o u l d  l ike to  p o i n t  
ou t ,  h o w e v e r ,  t h a t  a f t e r  d e d u c t i n g  al l  d e a t h s  c a u s e d  b y  
d i seases  of k n o w n  e th io logy ,  we are  lef t  w i t h  a g r e a t  
n u m b e r  t h e  causes  of w h i c h  are  less well  u n d e r s t o o d .  I t  
m a y  b e  t h a t  one  d a y  a t h e o r y  is f o u n d  t o  a p p l y  t o  t h e s e  
cases  w h i c h  ha s  some  f e a t u r e s  in  c o m m o n  w i t h  t h e  
r e a s o n i n g  g i v e n  here .  

A. J.  RUTGERS 

Laboratory/or Physical Chemistry, Faculty o[ Science, 
University o] Gent (Belgium), August 3, 1953. 

Rdsumd 

Le l o g a r i t h m e  de  la  m o r t a l i t 6  p a r  cance r ,  e n t r e  la  
p u b e r t 6  e t  la  viei l lesse,  es t  une  f o n c t i o n  p r e s q u e  l in6a i re  
de  l'Age. L a  m o r t a l i t 6  e s t  doubMe t o u s l e s  6,3 ans .  Ce t t e  
p r o g r e s s i o n  n o u s  m ~ n e  ~ la  c o n c e p t i o n  que  la  sens ib i l i t6  
au  c a n c e r  s e r a i t  d 6 t e r m i n 6 e  p a r  la  c o n c e n t r a t i o n  d ' u n  
f a c t e u r  m a t 6 r i e l  qu i  se r e p r o d u i t .  

The rate of reproduction depends of course on the state of the 
human body; this can easily explain the somewhat lower rate of 
reproduction before 30 and after 60 years, i~o.w, the slight deviation 
from linearity of the curve. 

P R O  D O C E N D O  

Eine  V o r r i c h t u n g  z u m  s c h n e l l e n  W e c h s e l  
y o n  F i l m s z e n e n  (in b e l i e b i g e r  Folge)  

Bei  b io log i schen  u n d  p h y s i k a l i s c h - t e c h n i s c h e n  Vor-  
t r ~ g e n  o d e r  V o r l e s u n g e n ,  d ie  d u r c h  F i l m e  (Laufb i lde r )  
er l~tuter t  we rden ,  u n d  bei  d e n e n  m a n  schne l l  ve r sch ie -  
dene  B e w e g u n g s a b l ~ u f e  in w e c h s e l n d e r  Folge  v o r z e i g e n  
will, w i rd  die U m s t ~ i n d l i c h k e i t  in  de r  H a n d h a b u n g  nor -  
m a l e r  F i l m p r o j e k t i o n e n  u n d  da s  G e b u n d e n s e i n  a n  e ine  
fes te  Szenenfo lge  e b e n s o  wie die  U n m 6 g l i c h k e i t ,  e ine  
k u r z e  Szene  o h n e  P a u s e  m e h r f a c h  zu w i e d e r h o l e n ,  o f t  
als s eh r  s t 6 r e n d  e m p f u n d e n .  I m  fo lgenden  sei d a h e r  das  
P r i n z i p  e ine r  d u t c h  e i n e n  Gr i f f  a u s w e c h s e l b a r e n  F i l m -  
k a s s e t t e  k u r z  b e s c h r i e b e n ,  die Szenen  bis  zu m e h r e r e n  
M e t e r n  a u f n i m m t  und ,  d a  A n f a n g  u n d  E n d e  des  St re i -  
fens  zu e ine r  Schte i fe  v e r b u n d e n  s ind ,  a u c h  o h n e  P a u s e  
w i e d e r h o l e n  l~tsst. (Die V o r r i c h t u n g  i s t  e i n e m  S iemens -  
S c h m a l f i l m - P r o j e k t o r  a n g e p a s s t ;  be i  a n d e r e n  T y p e n  
d i i r f t e n  k le ine  A b w a n d l u n g e n  de r  B a n w e i s e  e r fo rde r l i ch  
sein.) 

A b b i l d u n g  1 ze ig t  die K a s s e t t e ,  in  d e r e n  I n n e r e m  der  
F i l m ,  je  n a c h  se ine r  L~tnge, in  e ine  gr6ssere  o d e r  k le inere  
Z a h l  W i n d u n g e n  ge legt  ist,  w i i h r e n d  er  aus  e ine r  
S c h n e c k e n f i i h r u n g  S h e r a u s -  u n d  d u r c h  e ine  O f f n u n g  0 
in de r  ~iusseren W a n d  wiede r  h e r e i n t r i t t .  J e d e  F i l m s z e n e  


