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REVIEW OF T3E HEALTH AND MORTALITY STUDY 

The H e a l t h  and M o r t a l i t y  S tudy  was rev iewed f o r m a l l y  by  f i v e  

e p i d e m i o l o g i s t s  on November 20 ,  1 9 7 2 ;  a l l  b u t  one have  been a c t i v e  i n  

r a d i e t i o n  ep idemio logy .  Four of t h e  f i v e  r e v i e w e r s  have  s u b m i t t e d  

w r i t t e n  r e p o r t s .  The f i f t h  r e p o r t  was de layed  because  of  i l l n e s s .  
1A 

Opin ions  o f  t h e  reviewers as t o  whether  t o  c o n t i n u e  t h e  s t u d y  

and whether  t o  r e t a i n  t h e  s e r v i c e s  of t h e  c o n t r a c t o r  were s o l i c i t e d  

i n f o r m a l l y  d u r i n g  e x e c u t i v e  s e s s i o n s .  The e n c l o s u r e s  a re  d i r e c t e d  

i n  p a r t  t o  t h e s e  q u e s t i o n s .  

The e n c l o s u r e s  i n c l u d e  t h e  fo l lowing :  

1. Impress ions  r e g a r d i n g  t h e  s t u d y  by t h e  DSXR t e c h n i c a l  r e p r e s e n t a t i v e  

w i t h  proposed  a l t e r n a t i v e  c o u r s e s  of  s c t i o n  and a r e c o m i e n d a t i o n .  

2 .  Summary of comments by t h e  reviewers.  

1 T - L ,  .,. Y C L C s r ~  s u b m i t t e d  by t h e  r e v i e w e r s .  

4 .  Sen iannua l  b r i e f  r e p o r t  s u b m i t t e d  by  t h e  c o c t r a c t o r .  

S idney  Marks,  M.D. 
H e a l t h  S c i e n c e s  Resea rch  

and A p p l i c a t i o n s  Branch 
DBER 

E n c l o s u r e s  : 
A s  s t a t e d  
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IMPRESSIONS OF THE TECHNICAL REPRESENTATIVE La::. .d 2u &j 

1. C o n t i n u a t i o n  of  t h e  s t u d y  (see e n c l o s u r e  2 f o r  reviewers' comments) 

The s t u d y  s h o u l d  b e  c o n t i n u e d  i n  t h e  f o l l o w i n g  manner.  The re  i s  

need f o r  c o n t i n u o u s  m o n i t o r i n g  of t h e  h e a l t h  and m o r t a l i t y  of worke r s  

i n  t h e  i n d u s t r y  from t h e  s t a n d p o i n t  of o p e r a t i o n a l  s a f e t y ,  l a b o r  

r e l a t i o n s ,  workmen's compensat ion and p u b l i c  r e l a t i o n s .  

accumula ted  f o r  t h i s  pu rpose  must  b e  ana lyzed ;  t h e  d a t a  c o l l e c t i o n  

and a n a l y s i s  s h o u l d  follow sound ep idemio log ic  and s t a t i s t i c a l  p r i n c i p l e s .  

The d a t a  

The o b s e r v a t i o n  o f  a human p o p u l a t i o n  exposed t o  r e l a t i v e l y  w e l l  

docuaen ted  doses  of  r a d i a t i o n  i s  a p o t e n t i a l l y  v a l u a b l e  s c i e n t i f i c  

byproduc t  of  t h i s  program. C o n t r i b u t i o n s  t o  o c c u p a t i o n a l  ep idemiology 

may also b e  e x p e c t e d .  

The p o s i t i o n  o f  DBER i s  t h a t  t h e  c o l l e c t i o n  o f  h e a l t h  d a t a  on 

worke r s  i s  an o p e r a t i o n a l  r e s p o n s i b i l i t y .  T h i s  p r i n c i p l e  h a s  b e e n - ,  

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

- a t a  are o r . w i l 1  b e  assumed by t h e  D i v i s i o n s  of P r o d u c t i o n ,  Reac tor  

Development and Technology,  and M i l i t a r y  A p p l i c a t i o n s .  DBER shou ld  

c o n t i n u e  t o  b e  r e s p o n s i b l e  f o r  d e s i g n i n g  t h e  fo rma t  of  d a t a  c o l l e c t i o n  

and f o r  a n a l y z i n g  and p u b l i s h i n g  t h e  s c i e n t i f i c  r e s u l t s .  E x p e n d i t u r e s  

by DBER f o r  t h i s  pu rpose  s h o u l d  d e c r e a s e  as development  of  t h e  methodology 

a l l o w s  much of t h e  a n a l y s i s  t o  be  performed as a r o u t i n e  o p e r a t i o n .  

2 .  Per formance  o f  t h e  c o n t r a c t o r  ( s t r e n g t h s )  

a. C a r e f u l  d e s i g n  of d a t a  c o l l e c t i o n  

The d a t a  c o l l e c t i o n  h a s  been m e t i c u l o u s ,  and t h e  c o n t r a c t o r  h a s  

e x e r c i s e d  an e x t r a o r d i n a r y  d e g r e e  of q u a l i t y  c o n t r o l .  E x h a u s t i v e  

e f f o r t s  have  be.en made t o  f i l l  i n f o r m s t i o n  gaps  and t o  c o r r e c t  e r r o r s .  
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b. D i l i g e n c e  i n  s e e k i n g  b i a s e s  i n s t e a d  of a s c r i b i n g  obse rved  
d i f f e r e n c e s  t o  r a d i a t i o n  ef f ec  t s  

The team h a s  been c o n s c i e n t i o u s  i n  s e e k i n g  e x p l a n a t i o n s  f o r  

o b s e r v e d  d i f f e r e n c e s  between comparison groups  t h a t  might  have  

been a s c r i b e d  i m p r o p e r l y  t o  r a d i a t i o n  e f f e c t s .  I n  so d o i n g ,  

t h e y  have  uncovered b i a s e s  t h a t  might  have  been i g n o r e d  by 

i n v e s t i g a t o r s  who were less c a r e f u l  or who s o u g h t  s p e c t a c u l a r  

r e s u l t s .  

c .  Improved r e s p o n s i v e n e s s  

Tne team h a s  been more r e s p o n s i v e  t o  AEC r e q u e s t s  i n  t h e  p a s t  

yea r  t h a n  p r e v i o u s l y .  During t h i s  t i m e  t h e y  have  produced  

a n a l y s e s  i n v o l v i n g  comparisons of Hanford  employees w i t h  s i b l i n g s  

f o r  s p e c i f i c  c a u s e s  o f  d e a t h  and are  a c t i v e l y  working  on a g roup ing  

of worke r s  based  on t h e i r  l e v e l  of r a d i a t i o n  e x p o s u r e .  A r e c e n t l y  

s u b m i t t e d ]  semiannual  p r o g r e s s  r e p o r t  i s  c l o s e r  t o  t h e  d e s i r e d  

fo rma t  than  any  p r e v i o u s l y  p r e p a r e d  by  t h e  i n v e s t i g a t o r  ( e n c l o s u r e  4 )  - 
3 .  Performance  of  t h e  c o n t r a c t o r  (weaknesses) 

a .  U n r e a l i s t i c  o b j e c t i v e s  

Drs. Mancuso and Sande r s  have  r e p e a t e d l y  announced an o b j e c t i v e  

of  s e e k i n g  v e r y  f i n e  d i f f e r e n c e s  i n  l o n g e v i t y  between worker  and 

c o n t r o l  g r o u p s .  I n  s o  do ing ,  t h e y  have  i g n o r e d  p o s s i b l e  b i a s e s  

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

Fu r the rmore ,  t h e y  have  used  t h i s  o b j e c t i v e  as an argument  f o r  expans ion  

of t h e  p o p u l a t i o n  under  s t u d y .  Expans ion  of t h e  p o p u l a t i o n  i s  a wor thy  

c o n s i d e r a t i o n  b u t  would n o t  g u a r a n t e e  achievement  of  t h e i r  o b j e c t i v e .  
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b. Poor p r o g r e s s  and l a c k  o f  i n i t i a t i v e  

The s t u d y  has  been conducted  a t  an i n o r d i n a t e l y  slow r a t e .  A 

commendable conce rn  w i t h  q u a l i t y  o f  d a t a  h a s  been c a r r i e d  t o  an 

ex t reme t h a t  h a s  s e r i o u s l y  impeded p r o g r e s s  of  t h e  ::udy. Any 

a n a l y s e s  conducted  to  d a t e  have  been made o n l y  i n  r e s p o n s e  to 

p r e s s u r e  from t h e  DBER s t a f f .  

c .  E v a l u a t i o n  of p e r s o n n e l  

I n  s p i t e  of an e s t a b l i s h e d  r e p u t a t i o n  i n  o c c u p a t i o n a l  ep idemio logy ,  

which was t h e  r e a s o n  t h a t  h e  was approached  by  AEC t o  s er ,le a s  

c o n t r a c t o r  f o r  t h e  s t u d y ,  D r .  Mancuso i s  an i n e f f e c t i v e  p r i n ? j : , a l  

i n v e s t i g a t o r .  A t endency  t o  r e f e r  $11 q u e s t i o n s  c o n c e r n i n g  t e c h n i c a l  

i n f o r m a t i o n  t o  D r .  Sande r s  r e f l e c t s  a n  i n a d e q u a t e  knoigledge o f  t h e  

s t u d y .  D r  . Mancuso does  n o t  f u n c t i o n  as a p u b l i c  e x p o s i t o r  o f  t h e  

S c i e n t i f i c  a s p e c t s  of  t h e  s t u d y  b u t  u s , u a l l y '  c o n f i n e s  h i s  remaflis 

t o  q u e s t i o n s  o f  fund ing  w i t h  emphasis  on AEC d e f i c i e n c i e s  i n  t h i s  

r e s p e c t  . 
D r .  Sande r s  i s  a s i n c e r e  and g e n e r a l l y  r e s p e c t e d  a c t u a r y  w i t h  

c o n s i d e r a b l e  e x p e r i e n c e  i n  t h e  S o c i a l  S e c u r i t y  A d m i n i s t r a t i o n  and i n  

HEW a l o n g  t h e  l i n e s  of  ' t h e  work h e  i s  doing  i n  t h e  s t u d y .  H e  i s  t h e  

moving f o r c e  i n  t h e  s t u d y  d e s p i t e  h i s  advanced age .  Much o f  t h e  work 

accompl ished  t o  d a t e  shou ld  b e  c r e d i t e d  t o  him. H i s  weakness  stens 

from a lack o f  g e n e r a l  s t a t i s t i c a l ,  ep idemio log ic  and r a d i o l o g i c  

background.  D r  . Sander s  i s  an i n e f f e c t i v e  s p e a k e r  b u t ,  neve r  t h e l e s s ,  

f u n c t i o n s  a s  t h e  s c i e n t i f i c  spokesman f o r ' t h e  group.  H e  i s  a l s o  t h e  

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

p o o r l y  w r i t t e n  r e p o r t s  and no s c i e n t i f i c  a r t i c l e s .  
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D r .  Brodsky i s  a young h e a l t h  p h y s i c i s t  w i t h  a voluminous 

c u r r i c u l u m  v i t a e  and a r e c e n t  D.Sc. i n  b i o s t a t i s t i c s .  R s v i e w e r s  

have  judged  h i s  s t a t i s t i c a l  i n p u t  t o  t h e  s t u d y  t o  be a t r o c i o u s ;  

however,  h i s  s t a t i s t i c a l  r o l e  h a s  d imin i shed .  D r .  Brodsky ' s  h e a l t h  

p h y s i c s  r e p u t a t i o n  i s  good,  b u t  h e  h a s  n o t  i m p a r t e d  any  a u r a  o f  

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

D r .  E l s t o n  i s  a r e c e n t  a d d i t i o n  t o  t h e  team a s  a s t a t i s t i c a l  

c o n s u l t a n t .  H e  i s  a sound b i o s t a t i s t i c i a n  from t h e  U n i v e r s i t y  of  

Nor th  C a r o l i n a  and h a s  improved t h e  s t a t i s t i c a l  methodology.  The 

r e v i e w e r s  e x p r e s s e d  r e g r e t  t h a t  D r .  E l s t o n  o r  someone e lse  o f  h i s  

s t a t u r e  i s  n o t  more e x t e n s i v e l y  i n v o l v e d  i n  t h e  s t u d y .  

d .  Geographic  d i s p e r s i o n  

The p r o j e c t  s u f f e r s  from undue p h y s i c a l  s e p a r a t i o n  of t h e  p r i n c i p a l s  

i n  t h e  conduc t  of t h e  s t u d y .  The c e n t r a l  o f f i c e  i s  l o c a t e d  a t  t h e  

- 

U n i v e r s - i t y  of P i t t s b u r g h ;  D r  . Sander s  d i r e c t s  t h e  d e t a i l e d  o p e r a t i o n  

of t h e  team from San Diego;  t h e  computer c e n t e r  i s  l o c a t e d  i n  Oak Ridge .  

A t  t h e  v e r y  l ea s t ,  t h e  i n d i v i d u a l  r e s p o n s i b l e  f o r  a n a l y s e s  ( D r .  Sande r s )  

and t h e  computer s h o u l d  b e  i n  t h e  same l o c a t i o n .  

e.. P u b l i c a t i o n s  . 

S e v e r a l  l e n g t h y  annua l  r e p o r t s  and a r e c e n t ,  l o n g ,  u n r e f e r e e d  r e p o r t  

i n  a H e a l t h  P h y s i c s  S o c i e t y  Synposium Procced ings  are  t h e  o c l y  

p u b l i c a t i o n s  produced  t h u s  f a r .  No a r t i c l e s  of r e a s o n a b l e  s i z e  

have  been subrn i t ted  t o  s c i e n t i f i c  j o u r n a l s .  The i n v e s t i g a t o r s  .are 

a p p a r e n t l y  w a i t i n g  u n t F l  t h e  a n a l y s e s  a r e  comple ted  t o  make t h e i r  

scbrc iss ions  t o  j o u r n z l s  . 
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A l t e r n a t i v e  c o u r s e s  o f  a c t i o n  

1. R e t e n t i o n  of ' t he  c o n t r a c t o r  

R e t e n t i o n  of t h e  c o n t r a c t o r  w i t h o u t  change would be  an u n s a t i s f a c t o r y  

so1 ,u t ion .  Although i n c r e a s i n g  p r o g r e s s  i s  b e i n g  made i n  t h e  a c a l y s i s  o f  

d a t a  and p r o d u c t i o n  of r e s u l t s ,  t h e  u n r e a l i s t i c  g o a l s  and weaknesses  i n  t h e i :  

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

p u b l i c a t i o n  r e x a i n .  

2 .  E a r l y  r ep lacemen t  of  c o n t r a c t o r  

Such a move, a l though  j u s t i f i e d  on t h e  b a s i s  o f  pe r fo rmancr ,  may have 

u n d e s i r a b l e  consequences .  

Unless an immedia te  r ep lacemen t  i s  fo:ind, a p u b l i c  c h a r g e  may be  rcade 

t h a t  t h e  AEC i s  s t o p p i n g  t h i s  program o u t  of  f e a r  t h a t  p o s i t i v e  f i n d i n g s  

w i l l  e n e r g e .  

Fi'nding a s u i t a b l e  r ep lacemen t  under  e x i s t i n g  c o n d i t i o n s  i s  handicapped  

b y  2,cneral  knowledge t h a t  t h i s  i s  D r .  Mancuso 's  p r o j e c t  and t h a t  any  new 

p r i n c i p a l  i n v e s t i g a t o r  w i l l  b e  r e p l a c i n g  Mancuso (and,  by i m p l i c a t i o n ,  

p u t t i n g  him o u t  o f  a j o b ) .  

c a r r i e d  o u t  now i n  / c l a n d e s t i n e  a tmosphere .  Under t h e s e  c o n d i t i o n s  , 

p o t e n t i a l  c a n d i d a t e s  w i l l  be  u n a b l e  t o  l e a r n  enough a b o u t  t h e  s t u d y  t o  

deve lop  c a r e f u l l y  p r e p a r e d  p r o p o s a l s  t h a t  may b e  judged  f a i r l y  t o  a r r i v e  

a t  a p r o p e r  c h o i c e  of  a c o n t r a c t o r .  Fu r the rmore ,  t h e  l a r g e  amount o f  

work per formed t o  d a t e  u s i n g  D r .  Mancuso 's  methodology,  may b e  j e o p a r d i z e d  

by  a new i n v e s t i g a t o r ' s  l a c k  of  f a m i l i a r i t y  w i t h  t h a t  methodology o r  by 

O v e r t u r e s  t o  p o s s i b l e  c a n d i d a t e s  must  b e  
LI 
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poor  c o o p e r a t i o n  of  t h e  S o c i a l  S e c u r i t y  A d m i n i s t r a t i o n  w i t h  a new 

i n v e s t i g a t o r .  

3 .  O r d e r l y  d i sengagcnen t  

T n i s  i s  a p r o p o s a l  t o  r e t a i n  D r .  Mancuso a s  c o n t r a c t o r  f o r  t h e  
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comple t ion  of  two s p e c i f i c  p , r o j e c t s  -- t h e  Hanford and Oak R idze  

a n a l y s e s  and t h e  m a s t e r  f i l e  ol: employment i n  AEC ? l a n t s .  A time 

l i m i t  o f  two t o  t h r e e  y e a r s  can  b e  set  f o r  t h e  Complet ion o f  t h e s e  

a c t i v i t i e s  w i t h  a d i m i n i s h i n g  budget  p r o j e c t e d  as d i f f e r e n t  p a r t s  

of t h e  work a r e  comple ted .  Com?letion of t h e s e  p r o j e c t s  by 

D r .  Mancuso's teain w i l l  r e q u i r e  c o n t i n u a t i o n  of trie r e c e n t l y  

i n c r e a s i n g  s u r v e i l l a n ' c e  o f  t h e  s t u d y  b y  DBER p e r s o n n e l .  

w i l l  e x e r t  a major  e f f o r t  t o  make D r  . Mancuso's comple t ion  of t h e  

W e  

Hanford  and Oaic Ridge  S t u d i e s  p r o d u c t i v e  of  r e s u l t s  u s e f u l  t o  AEC. 
, .  

I n  t h e  meant ime,  in for ina i2on  can 3e d i s s e m i n a t e d  t o  t h e  e f f e c t  

t h a t  (a) t h e  s t u d y  w i l l  b e  ex tended  t o  o t h e r  AEC p l a n t s  on a p r o s p e c t i v e  

b a s i s  ; (b) c o n c r a c t  p r o p o s a l s  from o t h e r  i n v e s t i g a t o r s  i n c o r p o r a c i n g  

a l t e r n a t i v e  methodologres  w i l l  b e  c o n s i d e r e d  a l o n g  wi.th a- new p r o p o s a l  

from' D r .  Mancuso; and (c) t h a t  c o n s i d e r a t i o n  w i l l  b e  g i v e n  t o  s p l i t t i n g  

cne c u r r e n t  s i n g l e  i n t o  m u l t i p l e  c o n t r a c t s  i n v o l v i n g  d i s t i n c t  s p h e r e s  

of  e x p e r t i s e  such  as ep idemiology and h e a l t h  p h y s i c s .  I m p l i c i t  i n  all 

of  t h i s  w i l l '  b e  t e r m i n a t i o n  of t h e  open-ended, e x c l u s i v e  c h a r a c t e r  of  

D r .  Mancuso 's  c o n t r a c t .  The l a t t e r  p o i n t  can b e  made e x p l i c i t .  

--c 
Reconmenda t i o n  : 

The t h i r d  a l t e r n a t i v e  i s  reconmended f o r  t h e  f o l l o w i n g  r e a s o n s :  
&:>\A. ,------ J/+zL-+&..; -.._. __ L-'-LJ; - 

J/, 

9 Ct. It w i l l  c o n t i n u e  t h e  involvement  of D r .  Mancuso i n  t h e  s t u d y ,  a t  l e a s t  

t e m p o r a r i l y ,  and t h e r e b y  s e c u r e  a measure o f  c o o p e r a t i o n  from him 

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

3 b. It w i l l  o b v i a t e  p o t e n t i a l  a d v e r s e  c r i t i c i s m  t h a t  might  f o l l o w  an 

a b r u ? t  t e r m i n a t i o n  of t h e  c o n t r a c t .  

P r o v i s i o n  w i l l b c  made f o r  comple t ion  of  t h e  p r o j e c t s  c i t e d  above i n  

which a l a r g e  i n v e s t m e n t  h a s  been made. 

' 

-&. 
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yd.. T i m e  and f a v o r a b l e  c o n d i t i o n s  w i l l  b e  g a i n e d  f o r  a c a r e f u l  

c o n s i d e r a t i o n  of a l t e r n a t i v e  approaches  t o  t h e  f u r t h e r  conduct  of 

t h i s  long-term s t u d y  s o  t h a t  i t  may b e  pu r sued  w i t h  g r e a t e r  

e f f e c t i v e n e s s  i n  t h e  f u t u r e .  

i 
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The r e v i e w  team c o n s i s t e d  of t h r e e  e p i d e m i o l o g i s t s  from v a r i o u s  

u n i v e r s i t i e s  and an e p i d e m i o l o g i s t  and a s t a t i s t i c a l  e p i d e m i o l o g i s t  from 

government  a g e n c i e s .  I 

I n  t h e  f o l l o w i n g  summary p r e p a r e d  by t h e  DBSR t e c h n i c a l  r e p r e s e n t a E i v e  

an a t t e m p t  i s  made t o  c o l l a t e  t h e  a t t i t u d e s  of  t h e  r e v i e w e r s  r e l a t i v e  t o  

s p e c i f i c  i s s u e s .  The f o u r  r e v i e w e r s  c o n s i d e r e d  h e r e  are t h o s e  who have  

s u b m i t t e d  w r i t t e n  r e p o r t s .  The le t ters  of t h e  r e v i e w e r s  are a v a i l a b l e  

i n  e n c l o s u r e  3 .  

1. C o n t i n u a t i o n  of t h e  s t u d y  

Three  r e v i e w e r s  e n t h u s i a s t i c a l l y  recommended c o n t i n u a t i o n  of t h e  

s t u d y ;  two o f  t h e  t h r e e  f avored  expans ion  t o  i n c l u d e  o t h e r  AEC 

i n s t a l l a t i o n s .  A f o u r t h  reviewer d i d  n o t  c o n s i d e r  t h i s  m a t t e r .  
4.  _' 

2 .  Cont inued  u s e  of * p d -  c o n t r a c t o r  

r e v i e y e r  recommended r e t e n t i o n  of t h i s  c o n t r a c t o r  and h i s  team 

b u t  e x p r e s s e d  some r e s e r v a t i o n s  a b o u t  D r  . Brodsky. Another  p r o v i d e d  

c o n t r a d i c t o r y  comments i n % ' t h a t  he  c i t e d  agreement  by t h e  r ev iew team 

t h a t  t h e  U n i v e r s i t y  of  P i t t s b u r g h  shou ld  c o n t i n u e  as t h e  c o n t r a c t o r "  11 

b u t  then  o f f e r e d  s e v e r a l  p e r s o n a l  r e s e r v a t i o n s  "which may w e l l  b e  

c a u s e  f o r  c o n s i d e r i n g  an a l t e r n a t e  c o n t r a c t o r  ." H i s  s p e c i f i c  r e s e r v a t i o n s  

i n c l u d e d  such comments a s  "no o v e r a l l  d i r e c t i o n "  of t h e  s t u d y ,  ' 'minimal 

involvement  i n  t h i s  p r o j e c t  by t h e  P.I." and " p a u c i t y  of t h e  r e s u l t s . "  

H e  f i n a l l y  a sked  whether  i t  i s  p o s s i b l e  f o r  t h e  AEC t o  a l t e r  t h e  

open-ended c h a r a c t e r  of  t h e  c u r r e n t  c o n t r a c t .  A t h i r d  r e v i e w e r  

reconziendzd t h a t  a n o t h e r  c o n t r a c t o r  , ' p r e f e r a b l y  from a u n i v e r s l t y  

Department  of Epidemiology,  b e  found t o  serve a s  t h e  p r i n c i p a l  i n v e s t i g - t o r  . 
A f o u r t h  r ev iewer  d i d  n o t  c o n s i d e r  t h e  matter of  r e t e n t i o n  of rep laccneRC 
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3 .  

4 .  

5 .  

6.  

of t h e  c o n t r a c t o r .  

P r o g r e s s  of  t h e  s t u d y  

Three  r e v i e w e r s  d e p l o r e d  l a c k  of p r o g r e s s  commensurate w i t h  t h e  

d u r a t i o n  o f  t h e  s t u d y .  They c r i t i c i z e d  e x c e s s i v e  p r e o c c u p a t i o n  of  t h e  

i n v e s t i g a t o r s  w i t h  d e t a i l s  and w i t h  unavo idab le  d e f i c i e n c i e s  i n  t h e  d a t a .  

A f o u r t h  d i d  n o t  a d d r e s s  h imse l f  t o  t h i s  i s s u e .  

P u b l i c a t i o n  

A l l  r e v i e w e r s  c r i t i c i z e d  t h e  p u b l i c a t i o n  r e c o r d  o f  t h e  i n v e s t i g a t o r s .  

One recommended e d i t o r i a l  a s s i s t a n c e  t o  improve t h e  q u a l i t y  of w r i t i n g  

e x h i b i t e d  i n  t h e  r e p o r t s  of t h e  c o n t r a c t o r .  1.0 s t a t e d  t h a t  x e t h o d o l o g i c a l  

a r t i c l e s  c o u l d  have  been p u b l i s h e d  a l r e a d y .  

P e r  sonn e l  

One r e v i e w e r  expres sed  a p p r o v a l  of t h e  i n v e s t i g a t o r  and h i s  team e x c e p t  

f o r ' D r .  Brodsky ' s  c o n t r i b u t i o n s  t o  t h e  s t a t i s t i c a l  a n a l y s e s .  Two 

r e v i e w e r s  endor sed  D r .  E l s t o n ' s  s t a t i s t i c a l  p a r t i c i p a t i o n  i n  t h e  program 

and e x p r e s s e d  hope t h a t  h i s  l i m i t e d  r o l e  can b e  i n c r e a s e d .  Two r e v i e w e r s  

c r i t i c i z e d  t h e  l i m i t e d  involvement '  o f  the :P . I :  i n  t h e  s t u d y  as m a n i f e s t e d  

by h i s  l a c k  o f  f a m i l i a r i t y  w i t h  r e l e v a n t  t e c h n i c a l  i n f o r m a t i o n .  One o f  

t h e s e  two e x p r e s s e d  concern  a b o u t  a seeming l a c k  of  knowledge o f  r a d i a t i o n  

e f f e c t s  b y  t h e  team of i n v e s t i g a t o r s .  

Me t h o  do l o g y  

,. 1 
1- , , ;, .cr,-,. % - - .  . , ,<* 

The consensud  of t h e  r e v i e w e r s  was t h a t  i n - p l a n t ,  u n i r r a d i a t e d  c o n t r o l  

g roups  would be  of  g r e a t e r  i n t e r e s t  t h a n  t h e  e x t e r n a l  c o n t r o l s  (sLS lLr .gs ,  

n o n s t a r t s  and S o c i a l  S e c u r i t y  A d m i n i s t r a t i o n  matched)  . However, t h z  

u s e  of s i b l i n g s  was c o n s i d e r e d  d e s i r a b l e .  The n o n s t a r t s  were r e g a r d e d  

a s  t r i v i a l  by a l l ,  i n c l u d i n g  t h e  i n v e s t i g a t o r s .  The matched c o n t r o l s  
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were r e g a r d e d  as p o t e n t i a l l y  . i n t e r e s t . i n g , '  e s p e c i a l l y  i f  t h e  matching  

p r o c e d u r e  cou ld  be improved t o  i n c l u d e  socioeconomic f a c t o r s .  One 

reviewer s u g g e s t e d  an approach  t o  t h e  i n c l u s i o n  of socioeconomic f a c t o r s  

i n  t h e  ma tch ing  p r o c e s s .  Comparison o f  t h e  c a n c e r  m o r t a l i t y  of  w o r l ~ s r s  

w i t h  U .  S . l i f e  t a b l e  v a l u e s  was s u g g e s t e d  by two r e v i e w e r s .  

The u s e  of unorthodox methodology was c r i t i c i z e d  by  two r e v i e w e r s .  

They f e l t  t h a t  t h e  Yr imary  methodology s h o u l d  b e  r e l a t i v e l y  s t a n d a r d  

so t h a t  r e s u l t s  cou ld  be compared w i t h  t h o s e  o f  o t h e r  s t u d i e s .  T h e r e a f t e r ,  

i n n o v a t i v e  methods cou ld  be  i n t r o d u c e d  w i t h o u t  i m p a i r i n g  comprzhension 

and comparison of r e s u l t s .  

7 .  Gene ra l  a t t i t u d e s  of t h e  r e v i e w e r s  

Tne t e n o r  of one  r e v i e w e r ' s  l e t t e r  was q u i t e  s t r o n g l y  f a v o r a b l e  t o  

t h e  c o n t r a c t o r  and h i s  team. The second r ev iewer  was noncomrrital  as 

t o  t h k  conduc t  of t h e  s t u d y ;  h e  c o n f i n e d  h i s  remarks  t o  s u b s t a n t i v e  

-,;::merits and s u g g e s t i o n s .  The t e n o r  of t h e  t h i r d  l e t te r  was c r . i t i c a 1  

of  t h e  conduc t  of  t h e  s t u d y .  The f o u r t h  r ev iewer  r e g i s t e r e d  s t r o n g  

d i s a p p r o v a l  of  t h e  t e a m  of  i n v e s t i g a t o r s  and recommended a change of 

c o n t r a c t o r s .  



Study of  t he  Lifetiine Health and Xor t a l i t y  Zxperience 
, 

of  Emgdoyees of AEC Contractors  

Progress t o  Date 

To d a t e ,  even though w e  have essent ia l l 'y  cox?lcted. the bas i c  _yrssr.r.sl I:.- 

f o r m t i o n  f o r  soxe 170,000 ?resent  ar.d f o m e r  ei2loyees of A x  coz-.tzcc+drs, CLL 

findir .gs are  r e s t r i c t e d  t o  r e l a t i v e  frequency of deaths  reportec? by tke  S o c k l  

Securicy Adnin is t ra t ion  (SSA) among 32,000 Kanford employees, 2,400 j ob  E??::- 

c a n t s  w h o  turned down t h e  j ob  when it w a s  o f f e red  t o  then ( n o c s t s r t s ) ,  ar.2 14, ; :  

i d e n t i f i e d  s i b l i n g s  of  Hanford employees. O f  t h e  32,000 employees only t S c c z  L. 
_ -  

percent  hzve one o r  m x e  i d e n t i f i e d  s i b l i n ~ s  of the  sane sex. 

When t h e  mor t a l i t y  of Eanford eaployees i s  compared with t h a t  of IIOLSZLL';. 
\ 

f o r  n s l e  em2loyees the  mor t a l i t y  is  s i g n i f i c a n t l y  lower; f o r  f e m l e s  the r r . o x = ~ l -  

i s  somewhat higher  among employees, though t h i s  d i f f e rence  is  r.ot statistic&:::: 

s i g n i f i c a n t .  _ -  

Tifie n o r t a l i t y  of  male Kanford enployees with one o r  nore iZe- . t i f ieZ s i l l .  

\ihsz z:-.L shows no s i q n i f i c a n t  d i f f e rence  conpared with t h a t  of t h e i r  s i b l i c s s .  

mor t a l i t y  of  a l l  male Hanford employees i s  compared wi th  t h a t  f o r  i&ztif:e? si.  

l in5.s t h e  enployees show a somewhat higher mor ta l i ty .  This excess ,  however, i- 

cont r ibu ted  a l m s t  exclusively by the  e a r l i e s t  two o r  t h ree  conor t s  ( thos? ::::< 

i n  1345 o r  e a r l i e r ) .  Such d i f f e rences  could be the  r e s u l t  of s e l e c t i v e  5az~s:- 

p a r t i c u l a r l y  s ince  only 16  percent  of the employees i n  these  cohor t s  have &:.I- - 

* t i f i e d  s i b l i n g s ,  i n  c o n t r a s t  t o  3 2  percent  f o r  t he  remaining cohorts .  

For females i n  general  t h e  rr.ortality Gf Ha?.ford employees i s  somwk.:t 1:- . 

~ h z n  fcr the  i d e z t i f i e d  s i b l i n q s .  These d i f f e rences  are nevertheLsss srzll ::.%. 

cocl2 22 L?.? r c s z l t  o f  se1ec t iv s  f ac to r s .  

A..,alyses of  Kanford dGta f o r  e q l o y e e s  ar.d s i b l i n q s  by cause of &~5 .;1.:. 



i r .<icat ion t h a t  c e r t a i n  causes,  such a s  cancers,  occur with g rea t e r  frequency a m  

m?loyces--this i s  t r u e  both f o r  males and females. This i n i t i a l  ana lys i s  of 

causes o f  death ind ica ted  c e r t a i n  def ic ienc ies .  To c o r r e c t  these  d i f i c i t n c i e s  

I 

4,600 o r  so death  c e r t i f i c a t e s  were re-coded by a higiily q u a l i f i e d  r .oso logis t  

though no ana lys i s  based on these  i s  as y e t  ava i l ab le .  

t h a t  t he  f ind ings  of  r.0 s i g n i f l c a n t  d i f fe rence  i n  causes of death Setweer, e:.- 

I t  i s  bel ieved,  Ilowever, 

ployees arid s i b l i n g s  would no t  be a l t e r e d  by t h e  recoding. 

of death is r e s t r i c t e d  t o  91.1 percent  of exr.nploy&e deaths ,  an2 88.1 pe rcen t  Of  

s i b l i n g  deaths  for which death c e r t i f i c a t e s  were a t  hand. 

The analyses  by CaUSE 

- -  
These cori2arisons of causes of 8eath betwee? eia?loyees and i e e n t i f i e d  SiS- 

l i n g s  bssed on sone 4,OCO deaths  with over 7,000 separa te  diagnoses as C ~ U S C S  of 

. death,  give GO i nd ica t ion  o f  any higher r a t e  of cancers  o r  o the r  d i seases  ar;.ozg 

e;n?loyees a s  corn-pared wi th  s ib l i cgs - - th i s  i n  s p i t e  of the  f a c t  t h a t  Hanford enplc 
_- 

' e e s  have a rr.ean annual eQosure  t o  occupational r a d i a t i o n ' o f  220 m rem p e r  persor 

when enployed a t  Hanford. 

The con2arat ive ana lyses  of mor ta l i ty  and causes .of  death f o r  Hanford ernplc 

ees acd s ibl inGs include each cohort  from 1943-44 through 1969 for t he  ohservat ic  

per iod beginning with the  d a t e  of employment a t  Henford and running t o  t h e  da ie  c 

death  o f  t he  employee o r  t h e  s i b l i n g  o r  t o  the  cu tof f  da t e ,  6/30/-70. SSA %as juE 

coanpleted reprocessing sone addi t iona l  i d e n t i f i e d  s i b l i p g s  f o r  Hanford er;:loyees, 

and 811 Hanford employees ar,d t h e i r  previously i d e n t i f i e d  s i b l i n g s  through a r.orz 

recent  cu tof f  da t e ,  9/30/72. This updating increases  appreciably t h e  s i b l i n g  cor 

t r o l s  and the  number of 'mown deaths  when the  da ta  becones a v a i l a b l e  f o r  analysis 

i n  1973. SSA has a l s o  ccmpleted r ecen t ly  the  i d e n t i f i c a t i o n  of s ib l i r .gs  for Oak 

Ridge. The pro2ortion of i d e n t i f i e d  s i b l i n g s  for Oak Ridge (Union Car5 ide) .  resrc 

s e n t s  57 percent  of known s i b l i n g s ;  t he  c o r r e s p c d i n g  percentage f o r  Ea-forZ e ~ -  

ployzcs Lr. t:?c ~ n a l y s c s  on wkich our p r e l i a i n a r y  f ind ings  are based re2resant.s S 

percerit 02 t h e  known s i b l i n g s .  

1 0 0 8 9 2 5  
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Sadiat ion exposure data  f o r  Kanford has jcst coce t o  hand; so f a r  w e  hzve no 

coiriparative n o r t a l i t y  r a t e s  f o r  employees with knorgn r ad ia t ion  emosures  of  variou 

degrees and those without any. Such comparisow skould become avai l t ible  i n  1973. 

We e x p x t  t o  have, f o r  m.ployees of each cokort  (year of h i r e ) ,  t h e  xes3 occn2;tiG 

cxposure t o  r a d i a t i o n  f o r  each year for  those l i v i n s  a t  the  end of t h a t  year  ar.2 

those who died within t h e  year.  Also, we a n t i c i 2 a t e  oktaining t h e  mar: O C C U ? S ~ ~ C  

r a e i a t i o n  of deaths  from spec i f ied  causes,  a f t e r  proper adjastznent f o r  t he  age a t  

death,  and years  subjec t  t o  p o t e n t i a l  r ad ia t ion  exposure, t o  a s c e r t a i n  whether the 

i s  any i r idicat ion t h h t  f o r  the  err.ployee popclation c e r t a i n  causes of Zeath, such 

cancers ,  a r e  nore a p t  t o  be qssociated with occupational r ad ia t ion .  

Our fiwii~ss t o  da te ,  based on re la t ive m r t a l i t y  and causes of c?.eat'. for  

exployees ar.6 s i b l i n q s  with death c e r t i f l c a t e s  loca ted ,  can s t i l l  be G.i2ressed by 

what w e  s t a t e d  i n  our mo2ograph: 

" i f  t h e r e  are any harmful e f f e c t s  from esp1oyrrler.t a t  %anford,  tkley cox12 
Rot be gross  i n  charac te r ,  nor could they e f f e c t  l a r g e  nwhezs  of workers. 
However, it would be prenature  with tk:e i n f o m a t i o n  we have ZGW 222 f ind-  
ings surfaced so fa r ,  t o  conclude t h a t  r ad ia t ion ,  within r;emtissi51e 
l i m i t s ,  has ked no adverse e f feccs  a t  a l l .  I n  c los ixg ,  we wish t o  e=,ha- 
s i z e  aga in  t h a t  even i f  our  study of Hanford were t o  prove cosc lus ive ly  
no adverse e f f e c t s ,  it would be ur.warranted wit:? p r e s m t l y  ava i l ab le  in- 
s i g h t s  t o  c j e ~ e r a l i z e  such f indings t o  zpply t o  a l l  forms of  ion iz ing  
r ad ia t ion  i n  a l l  t he  o the r  A X  p lan ts . "*  

We have ind ica ted  the  need f o r  f u r t h e r  work t o  reach f i r n  conclusions by 

1) adding o t h e r  c r i t e r i a ,  such a s  incapaci ty  as a neasuFe of  hea l th ,  which mar.i- 

f e s t s  i t s e l f  much e a r l i e r  than death; 2 )  the  s e l e c t i o n  of  A and B matched control:  

t o  overcome many of the  l i m i t a t i o n s  inherent  i n  i d e n t i f i e d  s i b l i n g s  uses  as the  0: 

c o n t r o l s  so f a r ;  3)  extending the study t o  Oak Ridge and o the r  con t r ac to r s ,  t h e  2~ 

socnel  r o s t e r s  fo r  which a r e  e s s e n t i a l l y  cor,?leted; and 4) extending the-stop of 



. .  

t:. . r L  : szuEy t o  eaployces of p l m t s  not  so f a r  inclu2e2 i n  t5.e stcey, such as Wcky 

Ylats,  Los .Alamos, e t c . ,  no t  merely to enlarge the  s a q l e  and vary t!-.e circwn- 

stc;.?ccs of  exposure t o  occupational r az i a t ion ,  but  even nore to f i l l  t h e  geps 

i n  obtaining t h e  cumulative l i f e t i m e  exoosure f o r  enployees who have warkc for 

-- ...u..y - AEC cont rac tors .  

years t o  coae u n t i l  t he  f ind ings  a r e  conclusive and i r r e f c t a h l e .  

It i s  e s s e n t i a l  t h a t . t h e  stuey be continue2 fo r  sor& 
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