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Hanford eia2loyees who a r e  concerned wi th  t h e  mAnufzcture 

of r a d i a t i o n  p roduc t s  w e a r  r a d i a t i o n  badges and records have 

been s y s t e m a t i c a l l y  ke23t of "&e readings s i n c e  1944. (1) 

Combined with s u i t a b l e  e2 iden io log ica l  i n f o r n a t i o n  t h e s e  d a t a  

provide  an oppor tun i ty  to discover  whether t h e r e  is  a cancer  

hazard  a s s o c i a t e d  with l o w  l eve l  r a d i a t i o n ,  

ep idemiologica l  i n f o n a t i o n ,  which inc ludes  such f a c t o r s  as  

ses, d a t e  of b i r t h  and wo-rk h i s t o r y ,  has  been provided by t h e  

soc ia l  s e c u r i t y  numbers of the vorkers,  These have enabled 

Linking of the 

a follow-up t o  be maintained t o  i d e n t i f y  any dea"Lhs i n  the 

monitored popu la t ion  arld t o  o b t a i n  dea th  c e r t i f i c a t e s ,  

, Minor e r r o r s  which zccuxulate  m o r e  i n  t h e  records 05 

c u r r e n t l y  alive mployees, because they have no d e f i n i t e  cu to f f  

d a t e ,  as dead persons  do, i n v a l i d a t e  strict comparabi l i ty  of 

t h e  r e c o r d s  of l i v e  and deac! employees. Therefore ,  i n  place 

of w a i t i n g  u n t i l  all such errors have been s t r i c t l y  e l imina ted  

f r o m  t h e  d a t a ,  t h e  curr2n-l presenta-kion i s  based on ly  upon 

comparisons among v a r i o u s  c a t e g o r i e s  of dead employees, These 

inc luded  3,521 men and 3 6 2  women who d i e d  between 1 9 4 4  and 

1 9 7 2  and for whom d e a t h  cer t i f ica tes  were available (table 1). 

Analysing t h e  annual p ropor t ions  exposed and t h e  mean dose 

p e r  exposure i n  va r ious  t;z.ys ( inc luding  breakdowns by ca l enda r  

y e a r ,  y e a r s  s i n c e  hire, years before  dea th ,  and age a t  exposure) 

showed t h a t  t h e  exposnrn propor t ion  was s y s t e m a t i c a l l y  higher 

for t he  car,cers than  th2 o t h e r  causes  of death ( t a b l e  2 ,  F i g .  I). 
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Tn view of t h e s e  f i n d i n g s  it was decided t o ;  (i) apply 

a s t r ic t  s t a t i ' s t i c a l  t e s t  based on the l o g i s t i c  model '2) to  t h s  

mean doses cumulated i n  v a r i o u s  ways; (ii) q u a n t i f y  t h e  

r a d i a t i o n  s e n s i t i v i t y  by e s t i v a t i n g  t h e  doubl ing dose based 

on the l i n e a r  model as a working hypo thes i s -  The r a d i a t i o n  

doses  were cumulated t o  s t a t e d  per iods  before death,  2nd the 

per iod  b e f o r e  dea th  which showed t h e  maximum s t a t i s t i c a l  
. 

s i g n i f i c a n c e  of t h e  d i f f e r e n c e  between t h e  mean dose  of a 

' given  type  of cance r  and t h a t  of n o n - c a n c e r s ' ( c o n t r o 1  o r  

s t a n d a r d  s roup)  provided an e s t i m a t e  of t h e  l a t e n t  pe r iod  of 

the cance r  (tables 3 and 4 )  - By cumulating t h e  r a d i a t i o n  

doses t o  stated a S e s  similar estimates of t h e  age of rnaxinum 

s e n s i t i v i t y  t o  cance r  i nduc t ion  were obta ined ,  

By t h e s e  tes ts  the only cancers  showing s i y n i f i c a n k  

- .  

r a d i a t i o n  a s s o c i a t i o n s  were myeloid neoplasms, lung  cancs r  a n d  
. .  

p a n c r e a t i c  tumors f o r  men and b r e a s t  cancer f o r  women ( t a l e  5 ) .  

These e s t i m a t e s  were checked by f u m i n g  from them e s t b a t e s  of 

t h e  excess  m o r t a l i t y  r a t io  due t o  r a d i a t i o n  and comparing 

t h e s e  ratios with t h e  observed s tandard ized  m o r t a l i t y  r a t i o  

from n a t i o n a l  s t a t i s t i c s  (table 6 ) -  The on ly  d i s e a s e  showing 

a marked d i f f e r e n c e  i n  t h i s  v a l i d i t y  t e s t  check was lung  cance r  

and t h i s  nay possibly be accounted €or by f a c t o r s  such a s  

smoking and other  h a z a r d s  f rom industrial exposure.  

were a l s o  made of t h e  a c t u a l  n u i i e r s  of r ad iogen ic  cancers  
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(table 7 ) ,  wi.th t h e  f F n & k ~  t ha t  about 30 cancer  deaths (or  

less than  1% of a12 deaSis) xese rad ia t ion- induced .  . F i n a l l y ,  

t h e  r e s u l t s  a l s o  sho:tteC tht t h e  ages of- maximum s e n s i t i v i t y  t o  

r a d i a t i o n  were a t  both ex?s of the l i f e  span for a d u l t s ,  

The cancers that b,-are.found to be r a d i o s e n s i t i v e ,  and their 

estimated l a t e n t  per io&,  zgree i n  g e n e r a l  w i th  what is  known 

or suspec ted  of a d u l t  cmcer a e t i o i o g y  ; however, t h e  estimate 

of doubl ing  dose  w e r e  l c w i r  ( i - e . ,  estimated r a d i o s e n s i t i v t y  w a s  

grea te r )  t h a n  previous st-cCies had l e d  one t o  s u s p e c t -  F u r t h e r  

a n a l y s i s  t o  e s t a b l i s h  t i 2  exact.shapc of t h e  dose-response cuwc? 

a n d  t o  s tudy  p o s s i b l e  i n t e r a c t i o n s  and a s s o c i a t i o n s  w i t h  

p g t e n t i a l  p r c n o t e r s  of czzcsr and o thPr  f a c t o r s  a r e  clczrly 

necessa ry ,  b o t h  f o r - L h i s  s t u d y  and i n  o t h e r  popu la t ions  ex2osed 

to s i m i l a r  l eve ls  of dose. 
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