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1 .  Since t h i s  ana lys i s  i s  a E o p c r t i o n a l  ___- n;ortal* arialj/sis ( t h e  

population a t  risk i s  riot  considered) any el cva t i  on in  t h e  cancer  

proportion iiray represent  a deficiency of deaths  due t o  o t h e r  causes.  

This can be a probleiit even f o r  in te rna l  coniparisons. 

Referring t o  example 1 (page 3 ) ,  a comparison of s h o r t  and long term wrke r s  

by nieans o f  propcrt ional  ana lys i s  would reveal an e leva ted  cancer 

proportion f o r  long tern1 workers when i n  f a c t  the population based 

SPlR's  a r e  i d e n t i c a l .  S in i i la r ly ,  in example 2 ,  one m i g h t  conclude 

t h a t  cancer deaths  a r e  excessive f o r  the p o t e n t i a l l y  exposed group 

i f  only proport ional  ana lys i s  i s  ca r r i ed  out .  

2 .  Referring t o  t a b l e s  1 ,  6 and 7 ,  a r e  the  authors  aware t h a t  workers 

with no recorded r ad ia t ion  a r e  pr imar i ly  very s h o r t  terrii workers? 

As noted above, arid in example 1 ,  such workers have s l i g h t l y  higher 

death r a t e s  fror;] non-cancer causes than 1 onger term workers. I!etice 

t h e  proportion of deaths due t o  cancer  appears e leva ted  f o r  the longer term 

workers. 

a t  HanTord, the more opportuni ty  one has t o  accumulate r ad ia t ion  

exposure (i. e .  the  number o f  years  a t  Hanford i s  co r re l a t ed  c r i t h  

. r a d i a t i o n  exposure) . 

Hanford eiIvironnient, p a r t i c u l a r l y  the  medical surve i l  lance program, 

have prevented o r  postponed dea-Ltis froin non-cancer causes resul  t i  i ig  

in an elevated proportion of delcl,hs due t o  cancer? 

Per t inent  a l s o  t o  tab les  8-12 i s  the f a c t  t h a t  the longer one works 

I s  i t  poss ib le  t h a t  o the r  f a c t o r s  i n  the  
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3. What cons idera t ion  has  Seen given t o  age and calendar  year  of death? 

The proportion o f  deaths due t o  cancer ,  p a r t i c u l a r l y  r e s p i r a t o r y  

cancer ,  has r i s e n  i n  recent  years .  (See Table A)  Since workers 

dying i 11 1 a t e  years  have had inore opportun i t y  t o  accurriul a t e  exposure, 

t h i s  could induce a c o r r e l a t i o n .  Furtherniorc, f o r  US white tiiales 

t h e  proport,ion of deaths due t o  cancer  increases  with age u n t i l  

a b o u t  age G O  and then decreases .  Our d a t a  i n d i c a t e  t h a t  t o t a l  dose 

a t  death has. a very s i m i l a r  r e l a t i o n s h i p  w.ith a.ye, again inducinq 

a cor rc l  a t i  o n .  

4 .  Idhat conclusions a r e  drawn front Tables 2-5? What, i f  any, t e s t s  of 

s ign i f i cance  a r e  ca r r i ed  o u t ?  Since a given person cont.ributes 

t o  several  rows of each of t h e  four  t a b l e s ,  sorile consis tency o f  

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

independent wou ld  not be c o r r e c t .  

of these  t a b l e s  i s  t he  agreement o f  case and  cont ro l  m a n s  -- 

e s p e c i a l l y  in  view o f  the  conirnent below. 

A t e s t  \vhich t r ea t ed  t h e  30 years  as 

To me, t h e  iiiost s t r i k i n g  f e a t u r e  

5. I n  v i w  of t h e  h ' ighly skewed na ture  of t he  dosiriictry d a t a ,  why \vas 

t h e  niean chosen as  the  bas ic  measure? 

proport ion o f  Hanford workers have nwch po ten t i a l  f o r  occupational 

exposure t o  r a d i a t i o n ,  t h e  d i s t r i b u t i o n  o f  doses i s  exti-eniely skewed 

(See Table B ) .  

Becaiise o n l y  a very sniall 

W i t h  such d a t a  one or two l a rge  doses can have a 

ve\-y l a rge  e f f e c t  on the  niean. 

f o r  niyelonia (203)  i s  948. Eliminating j u s t  two high doses reduces 

For  exaniple in Table 7 ,  t h e  mean 

t h i s  n m i i  t o  239. 

1 0 0 1 8 3 3  
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Refewitig t o  Tables 9-13, i s  a t - t e s t  appropr ia te  f o r  d i s t r i b u t i o n s  

t h a t  a r e  so f a r  from normal? 

Has any a t t e n t i o n  been given t o  the f a c t  t h a t  neai.ly a l l  ti 

exposures a r e  received in j u s t  a f w  spcci-f ic  occupations,  

theiii categgrized cl-;ifLsliien o r  opera tors?  By con t ra s t  t l i c  

exposure group cons i s t s  o f  a much wider va r i e ty  o f  occupai 

gher 

a l l  o f  

0 1v 

ons. 

Coul ti o the r  occupat ioiial hazards and/or soc.io-cconom.ic . factors  

play a r o l e  i n  t h e  pat.te\-ns observed? 

I n  Tables 9 - 1 2 ,  has any considerat ion been given t o  t h e  f a c t  t h a t  

when otic perforins a l a r g e  nutiibei- of t e s t s ,  a few \qil l  be s i g n i f i c a n t  

by chance alone? This would appear t o  be a pi-oblem i n  i n t e r p r e t i n g  

b reas t  the  r e s u l t s  f o r  a l l  cancers ,  s o l i d  tiiinors, lung cancer and 

cancer . 

E XAMP L E - S 

The following exainples r e s u l t  froin the p g u l a t i o i i  ana 

The method used involvc!s cu r ren t ly  under way a t  B a t t c l l e .  

ca l cu la t ing  the  deaths expected in ttic population a t  r i s k  

y s i  s 

f i r s t  

asetl on 

age-cal enclar year  speci f i c  death ra tes  f o r  U .  S .  ;.,hi t e  ilia1 es .  

s tandard riiortality r a t i o  (SMR) i s  defined a s  t h e  r a t i o  of observed 

t o  expected dea ths .  

_______ Exaiiiple 1 : 

two y e a r s )  and long teriii (employed t\:o o r  iiiore y e a r s )  workers. 

The 

Comparison o f  short term (criiployed a t  Itanford l e s s  than 

S h o r t  Term Idol-kers Long Tcrm blorkers 
SMR f o r  All Causes .86 -73  
SMR f o r  Cancer . .84 .86 
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Example 2: Comparison of craftsmen and opera tors  employed i n  occupations 

w i t h  higher and lower poten t ia l  f o r  r a d i a t i o n  exposure. 

Poten t ia l  f o r  Exposure 
High 

SMR for A l l  Causes .65 .76  

SMR f o r  Cancer .92 .92  

1 0 0 1 8 3 5  








