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This c o n t r a c t  research, dealing w i t h  low-level radfation i n f l u e n c e s  on 

h e a l t h  and l o n g e v i t y  i n  mt'rcers  i n  t h e  environment of atcrdc p l a n t s  azd 

l a b o r a t o r i e s ,  is  c h a r a c t e r i z e d  by a nunber of herculean p r o b l e m  acd a less 

than  h e r o i c  approach to t h e i r  s o l u t i o n  Cespi te  t h e  large q e n d i t u r e  of t h e  

and energy t o  d a t e .  The least, but c e r t a i n l y  not t h e  only f a v o r a b l e ,  couznellt 

t h a t  n u s t  b e  nade  at t h e  outset is  t h a t  t h e  i n v e s t i g a t o r s  mst b e  c c q l i n e n t e d  

f o r  t h e i r  courage i n  under tak ing  a n  i n q u i r y  so f r a u g h t  wf-c5 U f i c t r l t i e s .  

The major prob lea  a p p e z r s  t o  b e  t h e  s e l e c t i o n  of p r q e r  c o c t r c l s  to 

which t h e  m o r t a l i t y  exper ience  of t h e  atomic plant mr-s may be compared. 

.... T h i s  vas unZerstood by all of us t o  be a.most  s e r i o u s  arrd d i f f i c u l t  oce 

. .  Among rq c o c c e n s  is t h e  danger of. lack of c o z p a r a b i l i p ,  p a r t i c d a r l y  %n. . .  * .  
. - .  . .  . .  . -  . . .. .. ...... .... .... 4.".... .%-- ,-.. .> e. "': ...-... -.:._ - a,.: .-.;'.., ..?-, ...*_,. . + < K * ' .  :. C i "  Y.. .-+:;- ..:.,.. s..;.*>. '.: ...: --..; .-.;... .-.=..; i :.*.+....: . ..... ...... . .... .. 

socioecononic s t a t u s  (a pcwerful  determinant  of n o r t a w  and cause-specif  i c  

m o r t a l i t y ) ,  if comparisons w e r e  made w i t h  t h e  g e n e r a l  population of t h e  U . S .  

u t i l i z i n g  i ts  l i f e t a b l e  exxerience. 

Although i c t e3 .d  c o n t t s l s  vcnl? b e  re1atP:ely e t s r  to o b + J i n  and tSeir 
. .  

* .  . =.. . r a d i a r i c n - e x p o s u r e  . ( p r h r f 1 y . e u t e n . d  exposure) d e r i v e i i  from records ' i n  t h e  < 
... %I.. . .... . p l a n t  and .in the study. K l e s  . f I . 4 e r s t a n d  i u c h  of t?e-Zata ha;re been'. . . . . . . . . .  . .  

- 
: amassed), a daczer e x i s t s  11.. tfat &ese could pio.:e t o  b e  a trar, ax i  a s c a r e  

if a high  c o r r e l a t i o n  e.~iSts b e t e e n  s k i l l  l e v e l  a c d  ra-tion e x ~ o s u r e  

... . .  
. 

. . . . .  . . . . . . . .  . . .  . . . . . . . . . . .  . , . ' .  * .  ... ,.. . A.- . 
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arid s k i l l  1ev'el''is' reflected by socioeconomic s t a t z s .  
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explored and, s i n c e  d a t a  on p o t e n t i a l  i n t e r n a l  c o n t r o l s  are a l r e a d y  a v a i l a b l e ,  

t h i s  approach should a l s o  b e  u t i l i z e d  even i f  i t  proves of supplemental  va lue  (&$ 

only  

S i b l i n g  c o n t r o l s  were s t a t e d  t o  b e  inadequate i n  number f o r  even a t  

, Banford where t h e  r a t i o  of known s i b l i n g s  t o  employees is h i g h e s t  only one- 

t h i r d  of t h e  employees have had t h e i r  s i b l i n g s  i d e n t i f i e d .  It was d i f f i c u l t  

f o r  m e  t o  understand the cause of incompleteness of a ' r o s t e r  of s i b l i n g s  

though I would a d n i t  t h a t  t h e  obta in ing  of occupat ionzl  h f s t o r i e s  on them 

could prove t o  b e  formidable though t h e  S o c i a l  S e c u r i t y  A d n i n i s t r a t i o n  f i l e s  

could b e  of help.  It was a l s o  n o t  c l e a r  t o  m e  why r o s t e r s  of s i b l i n g s  could 

n o t  b e  made much more n e a r l y  complete. 

s u r v i v o r s  (Could SSA mai l  such l e t t e r s ? )  

should be a t t m p t e d  on t h e  a v a i l a b l e  s i b l i n g  p a i r s .  

gene i ty  f o r  o t h e r  important  v a r i a b l e s  would b e  a prime c o n s i d e r a t i o n .  

Why n o t  a follow-cp inquiry aziong 

I n  any event a r=atched-pair a n a l y s i s  

Obviously tests of homo- 
I 

1 Since 

t h e s e  d a t a  are a v a i l a b l e ,  they should be analyzed d e s p i t e  the shortcomings 
W 

. . . . . . . . . .  . . . .  . - .  Although not w i t h c u t  its own. problems, matchin i  and. rcerhodologic, the  .. '. . '  
.. . . .  

.. ........ . . . .  . . . . . . . . .  . .  ,.... ..... ..-- ... . . .  ,,.. . ' . i .  . . . . . .  .,..-- ... 5. . . . . . . . . . . . .  ....-... -..,..-~.-.-..:-...~. ^ Y *  .-.....- L.. . . . . . j* .T ....., :I.. ;. 
. .  

. . s e l e c t i o n  of t h e  "A" and "B" c o n t r o l s  from S o c i a l  S e c u r i t y  r o s t e r s  a s  recom- 

mended could w e l l  prove t o  be t h e  most f e a s i b l e ,  i f  p r o v i s i o n  could be made 

t o  o b t a i n  a n a t c h  on socioecononic s t a t u s .  

- 
Without a s e r l o u s  at tempt  i n  

t h i s  r ega rd  the i c h e r e n t . b i a s  of d i f f e r e n t i a l  z z r t a l i t y  risks c w l d  well 

betoce  o p e r a t i v e  and could o b f u s c a t e . t r u e  d i f f e r e a c e s  i f - a e y  exist. .Why 

Could not..doubling t h e  rider 'of t K e  aatched - c o n t r i l s  -&.-a parrial.vay o u t ? .  

..\ . . 
. .  . . . .  .: .. * -.  . . .  .. 

. .  F o l l o w q  f o r  soze rcascnzabie zcas~rc of socioe'cocozic s t a ~ ~ s  c m 1 3  3.2 ar. 

. . . . . .  . . . . . .  . . . . . . . . . . . . . .  . . . . .  . . .  . . . . . . .  ............. . . . . . . . . .  . . . . . . . . . .  1. I..','.. . . . . . .  . . . . . . .  . . . .  .e*.: 
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in te rmedia te  s t e p  before  f i n a l  ca tch ing .  
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Since SS4 could supply earn ings  d a t a  post f a c t o  

could reduce t h e  a t t r i t i o n  i n  matching on t h i s  v a r i a b l e .  I tend t o  p r e f e r  

t h i s  type of s e l e c t e d  c o n t r o l s  over  a s inp le  comparison w i t h  U . S .  l i f e - t a b l e  

double t h e  number of c o n t r o l s  -' 

d 
experience i n  t h a t  t h e  former a t  least  r e p r e s e n t  an ezployed populat ion.  

With r e f e r e n c e  t o  external controls in another  comparable i n d u s t r y  with- 

out r a d i a t i o n  exposure of the.  t y p e  experienced in AE p l a n t s  and l a b o r a t o r i e s ,  

I would concede t h e  d i f f i c u l t i e s  inherent  i n  this approach n o t  on ly  i n  terns 

of f i n d i n g  one comparable i n  a reasonable  number of confrrunding v a r i a b l e s  

but i n  o b t a i n i n g  r e c o r d s  de novo r e t r o a c t i v e l y .  .May n o t  some e f f o r t  be made 

t o  compare t h e  d a t a  from Hanford,Oak R i d g e ,  Fiational Lead, Mall inckrodt  e tc .  

w i t h  t h e  d a t a  of some poss ib ly  cor=parable (socioeconomic s t a t u s )  s tudy  a l r e a d y  

completed i n  t h e  same time per iod  approximatzly? 

employees s tudy  coues t o  mind. 

Hinkle 's  Bell-Telephone Co. 

Another external c o n t r o l  group, which I d i d  n o t  propose o r  at least  

"toss i n t o  t h e  ring" f o r  d i s c u s s i o n  at t h e  c o n s u l t a t i o n  r e e t i n g ,  b u t  whicfi 

+n rpind .now, , i s  that which might be  generated fro= S e l e c t i v e  Service:  ;. :,. . . . . . . .  . . .  ' . ... ,i+-.,- .\,, ..*. z+ 4-;..-,\ 1,L.. xc..:. <-:. -'3 &,\: ::;*:- ,*>, -.., _..-.. . . .  I .  . . . . .  . . .  . .  
_.. 
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- -  . : .: '-. . r e c o r d s  for t h e  proper  ege-groups and' then .utilizing. V.X. i n s u r a n c e  records  

.. - .  :,.-.\..- . . . . .  .. ..I + [for.  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t h e  insured  anong t h e 4  . f .o r  ... , i~a~.chicrg:,on scc i0econod.c  $tatus as .well'as. . :_:. .-....,-. :. :. 
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. * .  

y e a r  of b i r t h ,  sex, r a c e  and S t a t e  of longes t  ( ? >  r e s i d e n c e .  

X would, i n  genera l ,  a g r e e  with D r .  Elston t h a t  w h e n  i dea l  c o n t r o l s  are 

virtually i z p o s s i b l e  t o  o b t a i n ,  ore should study severa1 r m e s  cf c o n t r o l s  

(within c o c s t r a i n r s  of ecoacmic feasibility). 

. 

'power'ful Z e t e r n i n a s t .  vh ich  . * c i g s r e t t e  ; ; j ok ing  'has 'been d e m n s t r a t e s  t a  be of 

.. ' 

What concerns ne pore than any of t h e  varFables  (6&r than age): I s  t h e  
. . . . . . . . . .  ..... . . . . .  - -  . .  ' .  . 

' 

g e n e r a l  a2d s e l e c t e d  causz-s?ec i f ic  z o r t a l i t i e s .  First, I u w l d  expect  t h i s  
i :i 

. . .  . .  ..:, ' ' .  1 . i  t o  be a more powerful determinant  than low-level r a d i a t i G n  and secondly,  I 

.> .; I i n o t  ilssuzerh: c i g a r e t t e  s r o k r s  ;.rc r a n d o n i l y  d i s z r i k c t c d  aconz t>.c 

.. . . .  . .  . . I . -  .- 
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AE p l a n t  ercployees o r  any group of 

i n v e s t i g a t o r s  will, i n  my opinion,  L.9 
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c o n t r o l s ,  i n t e r n a l  o r  external. 

have t o  execute i n q u i r i e s  of at_ 

Thus t h e  

l e a s t  - 
random samples of ezployees and c o n t r o l s  i n  regard t o  their  smoking h a b i t s .  

Although I understand t h a t  t h e r e w e r e  provisos  r e l a t i v e  to invas ion  of 

pr ivacy  i n  the i m i t a r i o n  of t h e s e  s t u d i e s ,  I cannot see how the numerous 

problems of comparabi l i ty  w i l l  ever b e  resolved without  a c o n s c i e n t i o u s  

e f f o r t  t o  overcome t h e s e  r e s t r i c t i o n s  a t  t h e  p r e s e n t  t h e ,  

of r e c o r d s  and t h e  o b t a i n i n g  of measures of matching v a r k b l e s  would b e  worth t h e  

e f f o r t  -- f a r  more than t h e  "purging" of groups of c o n t r d s  in regard t o  

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

- 

The "cleaning-up" 

. I n  summary, I would suggest  t h a t  t h e  c u r r e n t  s t u d y  be brought t o  con- 

p l e r i o n  u t i l i z i n g  = t h e  AEC c o n t r a c t o r  enployee groups for whon d a t a  a r e  

a v a i l a b l e  p a r t i c u l a r l y  because m o r t a l i t y  i s  indeed a " s l d  end poin t .  . 

I .  1 Furthermore, t h e  i n t e r a c t i o n s  of r a d i a t i o n  wi th  o t h e r  envi ronmenta l  hazards w 
vould be  more r e a d i l y  de tec ted  wi th  l a r g e r  groups of exiqloyees and c o n t r o l s  

important de te rminants ,  socioecononic s t a t u s  and smokfng 'habi t s .  F i n a l l y ,  

it is p o l i t i c a l l y  expedient  t o  cont inue  and coaplece tSs :stxdy as soon a s  

p o s s i b l e ,  n o t  so cuch to . ,avoid episodes o f - t h e  S t e r z g l a s s  w a r i a t y ,  Eoc t o  ... .... . .  - - .  . 
. o b v i a t e ' a  'CSarae of white-wkshhg a lxxard o r  burying the &-. 
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