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ABSTRACT 

I n  a n  e p i d e m i o l o g i c a l  s t u d y  o f  t h e  p a r e n t s  o f  c h i l d r e n  w i t h  Down's 
syndrome born  f rom J a n u a r y  1, 1946 t o  September  30,  1962 and p a r e n t s  o f  
matched c o n t r o l  c h i l d r e n ,  a s i g n i f i c a n t l y  l a r g e r  p e r c e n t a g e , o f  f a t h e r s  o f  
Down's cases r e p o r t e d  r a d a r  e x p o s u r e  t h a n  c o n t r o l  f a t h e r s .  Moreover ,  
a l a r g e r  p e r c e n t a g e  of t h e  f a t h e r s  o f  Down's cases r e p o r t e d  h a v i n g  been 
i n  m i l i t a r y  s e r v i c e  (63 .1  p e r c e n t  v e r s u s  56 .6  p e r c e n t  for  c o n t r o l  f a t h e r s ) ,  
a l t h o u g h  t h i s  d i f f e r e n c e  w a s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  Because o f  
t h e  p o s s i b l e  i m p l i c a t i o n s  o f  t h e s e  f i n d i n g s  w i t h  r e g a r d  t o  t h e  r i s k  of  
Down's syndrome and p o s s i b l y  o t h e r  g e n e t i c  damage t o  p rogeny ,  as w e l l  as 
s o m a t i c  danlage i n  exposed  i n d i v i d u a l s ,  a new (CURRFNT) s e r i e s  o f  p a r e n t s  
of mongols and  matched c o n t r o l  c h i l d r e n  i s  b e i n g  s t u d i e d  i n  a n  e f f o r t  t o  
r e p l i c a t e  t h e  o r i g i n a l  s t u d y .  

I n t e r v i e w  i n f o r m a t i o n  h a s  been  o b t a i n e d  i n  t h e  CURRENT s e r i e s - F a t h e r ' s  
I n t e r v i e w  S c h e d u l e ,  supplemented  w i t h  a d d i t i o n a l  q u e s t i o n s  on r a d a r  e x p o s u r e  
b o t h  i n  and o u t s i d e  o f  m i l i t a r y  s e r v i c e ,  as w e l l  as more d e t a i l e d  q u e s t i o n s  
on m i l i t a r y  s e r v i c e ,  s e r v i c e  number,  d u t i e s ,  e t c .  Fol low-up o f  a l l  s u b j e c t s  
i n  t h e  ORIGINAL se r i e s ,  i r r e s p e c t i v e  o f  whe the r  m i l i t a r y  s e r v i c e  w a s  r e p o r t e d ,  
t o  r e q u e s t i o n  on m i l i t a r y  s e r v i c e  i s  b e i n g  c a r r i e d  o u t  by a combina t ion  o f  
t e l e p h o n e ,  p e r s o n a l  v i s i t ,  ma i l ed  q u e s t i o n n a i r e ,  e t c .  M i l i t a r y  s e r v i c e  
r e c o r d s  a re  b e i n g  v a l i d a t e d  f o r  b o t h  ORIGINAL and CURRENT s e r i e s  by s e a r c h  
o f  U.S. government  m i l i t a r y  r e c o r d s  f o r  names o f  a l l  f a t h e r s  (whether  o r  
n o t  s e r v i c e  was r e p o r t e d ,  whe the r  o r  n o t  fo l low-up  o b t a i n e d )  f o r  s e r v i c e  
r e c o r d  d a t e s ,  MOS c l a s s i f i c a t i o n s  and o t h e r  p e r t i n e n t  d a t a  a v a i l a b l e .  
Chromosome s t u d i e s  a r e  b e i n g  c a r r i e d  o u t  on a l l  f a t h e r s  i n  t h e  ORIGINAL and 
CURRENT s e r i e s  who r e p o r t e d  exposure  t o  r a d a r  and t h e  unexposed f a t h e r s  
matched t o  them. 

Thus f a r ,  a f t e r  a s c e r t a i n m e n t  o f  o v e r  145 mongols f rom 2 7  p u b l i c  and 
p r i v a t e  a g e n c i e s  and h o s p i t a l s ,  t r a c i n g  and i n t e r v i e w s  have  been c a r r i e d  
o u t  on  238 mothe r s  and 235 f a t h e r s  of t h e  mongols and t h e i r  matched c o n t r o l s  
i n  t h e  CURRENT s e r i e s .  T r a c i n g  and  i n t e r v i e w i n g  i s  c o n t i n u i n g  as w e l l  as 
s e a r c h  o f  h o s p i t a l  r e c o r d s  f o r  v a l i d a t i o n  o f  d i a g n o s i s  and s e a r c h  o f  d e a t h  
c e r t i f i c a t e s  on  d e c e a s e d  i n d e x  s u b j e c t s  (mongols and t h e i r  matched c o n t r o l s ,  
t h e i r  p a r e n t s  and  s i b s ,  as t h e y  are  i d e n t i f i e d ) .  To d a t e  4 9  d e a t h s  have 
been  s e a r c h e d .  

M i l i t a r y  s e r v i c e  f o l l o w - u p  by phone,  m a i l  and p e r s o n a l  c o n t a c t  h a s  been 
c a r r i e d  o u t  on 366 of the 432 f a t h e r s  o f  t h e  ORIGINAL s e r i e s ,  w i t h  similar 
i n f o r m a t i o n  o b t a i n e d  by i n t e r v i e w  on 235 f a t h e r s  o f  t h e  CURRENT se r i e s .  These 
d a t a  are  b e i n g  coded and punched t o  be forwarded  f o r  s e a r c h  o f  government  
r e c o r d s ,  w i t h  t h e  r ema in ing  t o  be s e n t  as soon as a v a i l a b l e .  Arrangements  
have  been  comple t ed  w i t h  a n o t h e r  agency  f o r  s e a r c h  o f  s e r v i c e  r e c o r d s  and MOS 
numbers .  

Chromosome s t u d i e s  on r a d a r  exposed  f a t h e r s  and  unexposed matched 
f a t h e r s  are  i n  p r o g r e s s :  92 blood spec imens  have been  c o l l e c t e d ,  i n c l u d i n g  
r e p e a t s  on c u l t u r e  f a i l u r e s  and q u e s t i o n a b l e  o b s e r v a t i o n s .  A t  t h i s  d a t e ,  
k a r y o t y p e s  have been comple ted  on 40 and 15 more c o u n t e d .  An a t t e m p t  w i l l  
be  made t o  o b t a i n  a n  a d d i t i o n a l  specimen on a l l  c u l t u r e  f a i l u r e s  as w e l l  
as t o  c o l l e c t  i n i t i a l  spec imens  from t h e  r a d a r  exposed f a t h e r s  and t h e i r  
ma tches  n o t  y e t  sampled.  
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Comple t ion  o f  c o d i n g ,  punching  and  analysis of r e s u l t s  will be c a r r i e d  
out a f t e r  a l l  t h e  r e m a i n i n g  d a t a  have been c o l l e c t e d .  
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I n t r o d u c t o r y  Note 

A s  i n d i c a t e d  i n  t h e  f i r s t  Q u a r t e r l y  P r o g r e s s  Repor t ,  August 29, 1969, 
t h i s  p r o j e c t  i s  j o i n t l y  funded by the  Envi ronmenta l  C o n t r o l  A d m i n i s t r a t i o n ,  
HEW ($21,885 f o r  6 /69  through 5 /70 )  and the  Advanced Research  P r o j e c t s  
Agency, O f f i c e  o f  S e c r e t a r y  of Defense ($64,766 f o r  6 / 6 9  through 5 /70) .  
The p r o g r e s s  o f  t h e  t o t a l  s t u d y  canno t  be f r a c t i o n a t e d  i n t o  a segment 
s u p p o r t e d  by ECA and a n o t h e r  by ARPA, s i n c e ,  e x c e p t  f o r  t h e  chromosome 
s t u d i e s  which are suppor t ed  e n t i r e l y  by ARPA funds ,  t h e  remainder  and 
pr imary  s t u d y  i s  o rgan ized  as a s i n g l e  p r o j e c t  t o  p e r m i t  t h e  most e f f i -  
c i e n t  u t i l i z a t i o n  of  p e r s o n n e l ,  s u p p l i e s  and funds .  T h e r e f o r e ,  t h e  
p r o g r e s s  r e p o r t s  c o n s t i t u t e  summaries o f  t h e  o v e r a l l  p r o g r e s s  of  t h e  
p r o j e c t  w i t h  t h e  u n d e r s t a n d i n g  t h a t  each  agency w i l l  r e c o g n i z e  t h a t  i t s  
funds  have c o n t r i b u t e d  i n  a p p r o p r i a t e  p r o p o r t i o n  t o  t h e  o v e r a l l  accom- 
p l i s h m e n t s .  

iii 

Washington National Record Center 
Office of the Army Surgeon General 
Record Group 112 
Accession #: 7 16 315 



CONTENTS 

A b s t r a c t  .................................................................. i 
I n t r o d u c t o r y  Note .......................................................i ii 

C o n t e n t s  .................................................................iv 

L i s t  o f  T a b l e s  ............................................................v 

S t a t e m e n t  of problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l  

Purpose  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S p e c i f i c  A i m s  ........................................................ 1 

Background of  S t u d y  and Under ly ing  R a t i o n a l e  .............................. 1 

Approach t o  t h e  Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I .  S u b j e c t s  .......................................................... 
11. Data b e i n g  Col lec ted  ............................................. 5 

111. Chromosome S t u d i e s  ............................................... 6 

R e s u l t s  and D i s c u s s i o n  of R e s u l t s  ......................................... 6 

Conc lus ions  and Reconrmendations .......................................... 11 

Surmnary .................................................................. 13 

iv 

... 

Washington National Record Center 
Office of the Army Surgeon General 
Record Group 112 
Accession #: 7 1 6 3"5 8 



LIST OF TABLES 

T a b l e  1 Sources  of Asce r t a inmen t  of Mongols i n  C u r r e n t  Series 

T a b l e  2 S t a t u s  of I n t e r v i e w i n g  i n  C u r r e n t  S e r i e s  (as i n  Februa ry  1970) 

T a b l e  3 Deaths of  I n d e x ,  P a r e n t s ,  and S i b s  i n  C u r r e n t  S e r i e s  

T a b l e  4 M i l i t a r y  S e r v i c e  Con tac t  Fo l low Up on O r i g i n a l  S e r i e s  

T a b l e  5 P r o c e s s i n g  f o r  Government Record S e a r c h  of  M i l i t a r y  S e r v i c e  

T a b l e  6 Blood Specimens on Radar  Exposed and Unexposed F a t h e r s  

Tab le  7 C y t o g e n e t i c s  L a b o r a t o r y  Repor t  Summary - Februa ry  1970 

V 

Washington National Record Center 
Ollice of the Army Surgeon General 
Record Group 112 
Accession #: 7 1 6 3'5 s 



STATEMENT OF PROBLEM: 

Purpose :  To d e t e r m i n e  whe the r  t h e  p a r e n t s  o f  mongols d i f f e r  from t h e  
p a r e n t s  o f  matched normal c o n t r o l s  w i t h  r e g a r d  t o  exposure  t o  
r a d a r  a n d / o r  i o n i z i n g  r a d i a t i o n  and t o  examine t h e  chromosomes 
of t h o s e  r ada r -exposed  p a r e n t s  and c o r r e s p o n d i n g  p a r e n t s  f rom 
t h e  matched s e r i e s  f o r  any  d i s c e r n i b l e  d i f f e r e n c e s  a n d / o r  
a b n o r m a l i t i e s .  

S p e c i f i c  A i m s :  

1. To compare the  p a r e n t s  o f  mongols w i t h  t h o s e  o f  c o n t r o l s  w i t h  
r e g a r d  t o  r e p o r t e d  r a d a r  e x p o s u r e ,  o c c u p a t i o n s  i n v o l v i n g  
r a d a r  exposure  o r  exposure  t o  any  s o u r c e s  of r a d i o a c t i v e  sub -  . 
s t a n c e s  OK r a d i a t i o n .  
To  compare mothers  and f a t h e r s  o f  Down's syndrome cases w i t h  
mothe r s  and f a t h e r s  of  m t c h e d  c o n t r o l s  w i t h  r ega rd  t o  med ica l  

2 .  
- 

r a d i a t i o n  exposure  ( d i a g n o s t i c  a n d / o r  t h e r a p e u t i c  
3 .  To compare t h e  p a r e n t s  o f  mongols and o f  c o n t r o l s  

t o  o t h e r  f a c t o r s  ( soc ioeconomic  s t a t u s ,  r e l i g i o n ,  
and m e d i c a l  h i s t o r y ,  marital  h i s t o r y  e t c . )  recogn 
s u s p e c t e d  t o  be a s s o c i a t e d  w i t h  t h e  o c c u r r e n c e  o f  
drome and  t o  examine t h e i r  p o s s i b l e  i n t e r a c t i o n  w 
a n d / o r  i o n i z i n g  r a d i a t i o n  e x p o s u r e .  

w i t h  r e g a r d  
mens t rua  1 
zed o r  
Down's syn -  
t h  r a d a r  

4 .  To examine t h e  chromosomes o f  t h e  f a t h e r s  w i t h  a h i s t o r y  of 
e x p o s u r e  t o  r a d a r  and the  f a t h e r s  o f  c h i l d r e n  matched t o  them, 
and  t o  compare them. 

BACKGROUND OF STUDY AND UNDERLYING RATIONALE 

I n  a n  e p i d e m i o l o g i c a l  s t u d y  of  t h e  p a r e n t s  o f  c h i l d r e n  w i t h  Down's 
syndrome born  from J a n u a r y  1, 1946 t o  September  30,  1962 and p a r e n t s  o f  ' 
matched c o n t r o l  c h i l d r e n ,  a s i g n i f i c a n t l y  l a r g e r  p e r c e n t a g e  f a t h e r s  
o f  D o w n ' s  cases r e p o r t e d  r a d a r  exposure  t h a n  c o n t r o l  f a the r sPf )P lo reove r ,  
a l a r g e r  p e r c e n t a g e  o f  t h e  f a t h e r s  o f  Down's c a s e s  r e p o r t e d  hav ing  been 
i n  m i l i t a r y  s e r v i c e  ( 6 3 . 1  p e r c e n t  v e r s u s  56 .6  p e r c e n t  f o r  c o n t r o l  f a t h e r s ) ,  
a l t h o u g h  t h i s  d i f f e r e n c e  w a s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  Because of t h e  
p o s s i b l e  i m p l i c a t i o n s  o f  t h e s e  f i n d i n g s  w i t h  r e g a r d  t o  t i le  r i s k  o f  3own's 
syndrome and  p o s s i b l y  o t h e r  g e n e t i c  damage t o  progeny,  as w e l l  as s0matf.c 
damaCe i n  exposed  i n d i v i d u a l s .  A new (CURRENT) ser ies  o f  p a r e n t s  o f  mongol and 
matched c o n t r o l  c h i l d r e n  i s  b e i n g  s t u d i e d  i n  a n  e f f o r t  t o  r e p l i c a t e  t h e  o r i g i n a l  
s t u d y .  

S i g l e r ,  A .  T . ,  L i l i e n f e l d ,  A .  M . ,  Cohen, B .  H . ,  and Wes t l ake ,  J. E . ;  
R a d i a t i o n  e x p o s u r e  i n  p a r e n t s  of c h i l d r e n  w i t h  mongolism (Down's 
syndrome) .  B u l l .  Hopkins Hosp.,  - 1 1 7  ( 6 ) :  374-399, 1965 (Dec.) .  
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The f u r t h e r  s t u d i e s  unde r t aken  c o n s i s t  o f :  

( 1 )  A n  independent  r e p l i c a t i o n  o f  t h e  p rev ious  s t u d y  u t i l i z i n g  
f a m i l i e s  of Down's c a s e s  born i n  1945 and between 10/1/62 and 12/31/68 
c a l l e d  t h e  CURRENT i n t e r v i e w  s e r i e s .  T h i s  i n v o l v e s  t h e  c o l l e c t i o n  o f  t h e  
same d a t a  as i n  the  ORIGINAL series,  w i t h  supplementary  p o r t i o n s  on m i l i -  
t a r y  s e r v i c e  and r a d a r  exposure  t o  de t e rmine  whether  t h e  same p a t t e r n s  
appear i n  a n  independent  r e p l i c a t i o n  and a t  a d i f f e r e n t  p e r i o d  i n  t i m e .  

( 2 )  Fol low up o f  t h e  ORIGINAL i n t e r v i e w  ser ies  f o r  more d e t a i l e d  
i n f o r m a t i o n  on m i l i t a r y  s e r v i c e  and r a d a r  exposure .  Fol low u p  is b e i n g  
c a r r i e d  o u t  by a combina t ion  of  phone c o n t a c t s ,  ma i l ed  q u e s t i o n n a i r e s ,  
and p e r s o n a l  v i s i t s .  

( 3 )  Chromosome Study - A l l  f a t h e r s  i n  t h e  ORIGINAL and CURRENT 
i n t e r v i e w  s t u d y  series r e p o r t i n g  r a d a r  exposure and unexposed f a t h e r s  of 
c h i l d r e n  matched t o  t h e  c h i l d r e n  o f  t h o s e  r a d a r  exposed f a t h e r s  are  b e i n g  
fo l lowed up and samples  of  p e r i p h e r a l  blood examined f o r  chromosome a b -  
n o r m a l i t i e s .  I n  a d d i t i o n ,  t h e  chromosome s t u d y  group i n c l u d e s  r a d a r  
exposed f a t h e r s  a s c e r t a i n e d  f o r  t h e  ORIGINAL and CURRENT ser ies  bu t  n o t  
i n  t h e  f i n a l  i n t e r v i e w  s t u d y  ser ies  because  o f  u n a v a i l a b i l i t y  of t h e  
comple te  matched p a i r  f o r  i n t e r v i e w .  For  t h e s e  unmatched r a d a r  exposed 
f a t h e r s  (unmatched i n  t h e  i n t e r v i e w  s e r i e s )  a new unexposed match i s  
b e i n g  o b t a i n e d  f o r  chromosome a n a l y s i s .  

I n  a d d i t i o n ,  s i n c e  t h e  i n i t i a t i o n  of  t h i s  p r e s e n t l y  ongoing phase on 
June 1, 1969, c e r t a i n  o p p o r t u n i t i e s  t o  ex tend  t h e  scope  o f  t h i s  i n v e s t i g a -  
t i o n  have become a p p a r e n t  bo th  i n  r e g a r d  t o  o b t a i n i n g  more o b j e c t i v e  
v a l i d a t i o n  o f  t h e  m i l i t a r y  s e r v i c e  and r a d a r  exposure  on a l l  f a t h e r s  - 
ORIGINAL and CURRENT ser ies  - i r r e s p e c t i v e  o f  r e p o r t e d  s e r v i c e  a n d l o r  ex-  
posu re  ( a  f o u r t h  phase o f  t h e  s t u d y ) ;  and a l s o  i n  r e g a r d  t o  i n c r e a s i n g  
t h e  s i z e  o f  t h e  CURRENT s t u d y  s e r i e s .  

t i o n  on p rocedures  f o r  check ing  m i l i t a r y  s e r v i c e  and r a d a r  exposure  from 
government m i l i t a r y  f i l e s  a p l a n  has  been des igned  f o r  documenta t ion  o f  
m i l i t a r y  s e r v i c e  and r a d a r  exposure .  T h i s  i s  t o  be c a r r i e d  o u t  a l o n g  
w i t h  supp lemen ta l  i n t e r v i e w  i n f o r m a t i o n  by par t ia l  fo l low-up r e i n t e r v i e w  
o f  t h e  o r i g i n a l  s e r i e s .  
v iew d a t a ,  v a l i d a t i o n  p rocedures  w i l l  be a p p l i e d .  Thus t h e  s e a r c h  of-govern: 
ment r e c o r d s  on f a t h e r s  i n  b o t h  t h e  ORIGINAL and CURRENT series w i l l  be 
e n t i r e l y  independent  o f  whether  o r  n o t  s e r v i c e  o r  r a d a r  exposure  was r e p o r t e d .  

( 4 )  V a l i d a t i o n  o f  m i l i t a r y  s e r v i c e  and exposure  - Through c o n s u l t a -  

Moreover,  even i n  t h e  absence  of  a v a i l a b l e  r e i n t e r -  

I n c r e a s e d  s i z e  o f  s t u d y  se r ies :  It is  now a p p a r e n t  t h a t  a l a r g e r  
s t u d y  ser ies  t h a n  expec ted  w i l l  be a v a i l a b l e .  Whereas i t  was e s t i m a t e d  
t h a t  t h e  f a m i l i e s  o f  approx ima te ly  95 cases and 95 c o n t r o l s  would be a v a i l -  
a b l e  f o r  t h e  c u r r e n t  s t u d y ,  more comprehensive methods o f  a s c e r t a i n m e n t ,  
p r o b a b l y  improved d i a g n o s i s  and more comple te  c a s e - f i n d i n g  by community 
and p r i v a t e  a g e n c i e s  as w e l l  p r a c t i c i n g  p h y s i c i a n s ,  h a s  made i t  p o s s i b l e  
t o  i d e n t i f y  o v e r  147 cases f o r  s t u d y ,  t h u s  a 50% l a r g e r  sample .  

The l i k e l i h o o d  o f  a t t a i n i n g  more d e f i n i t i v e  r e s u l t s  would be con-  
s i d e r a b l y  enhanced bo th  by b e i n g  a b l e  ( 1 )  t o  i n c l u d e  t h e  t o t a l  s t u d y  series 
a v a i l a b l e  r a t h e r  than  t h e  p r e v i o u s l y  e s t i m a t e d  smaller s t u d y  g roup ,  and 
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( 2 )  t o  c a r r y  o u t  more i n t e n s i v e  s e a r c h  and v a l i d a t i o n  o f  m i l i t a r y  s e r v i c e  
r e c o r d s  and r a d a r  exposure .  

For  t h e s e  p u r p o s e s ,  t h e r e f o r e ,  a n  e x t e n s i o n  o f  t h e  t i m e  s c h e d u l e  
beyond t h e  o r i g i n a l  d a t e  and a d d i t i o n a l  funds  w i l l  be r e q u i r e d  t o  accomo- 
d a t e  t h e  50% l a r g e r  sample.  A budget  f o r  supp lamen ta ry  funds  h a s  been 
s u b m i t t e d .  I t  s h o u l d  be noted  a l s o  t h a t  w h i l e  t h e  chang ing  c i r c u m s t a n c e s  
l e a d i n g  t o  improved a s c e r t a i n m e n t  i n  t h e  t i m e  i n t e r v a l  between t h e  o r i g -  
i n a l  and c u r r e n t  i n v e s t i g a t i o n  h a s  made p o s s i b l e  a n  i n c r e a s e d  y i e l d  o f  
cases ,  o t h e r  c h a n g e s ,  such  as t h o s e  p e r t a i n i n g  t o  r e s i d e n t i a l  p a t t e r n s  of 
f a m i l i e s  o f  c h i l d r e n  born  i n  m e t r o p o l i t a n  Baltimore h o s p i t a l s  have  i n -  
c r e a s e d  t h e  t r a v e l  t i m e  and c o s t  per case s t u d i e d ,  as e x p l a i n e d  i n  t h e  
f i r s t  Q u a r t e r l y  P r o g r e s s  Repor t  (September 30 ,  1969) .  

I n  t h e  ex tended  p l a n ,  bo th  t h e  documen ta t ion  of m i l i t a r y  service 
r e c o r d s  and a d d i t i o n  o f  t h e  l a r g e r  se r ies  f o r  s t u d y  are t o  be i n c o r p o r a t e d  
w i t h i n  t h e  framework o f  t h e  e x i s t i n g  p r o j e c t  d e s i g n .  

APPROACH TO THE PROBLEM 

The approach  t o  t h e  problem c o n s t i t u t e s  t h e  t h r e e  a s p e c t s  d e s c r i b e d  
i n  t h e  i n i t i a l  p r o p o s a l  (1) Fol low-up o f  t h e  ORIGINAL s t u d y  s e r i e s ,  
(2 )  Independent  r e p l i c a t i o n  i n  t h e  CURRENT s t u d y  se r ies ,  (3 )  Chromosome 
s t u d y  o f  a l l  r a d a r  exposed f a t h e r s  a s c e r t a i n e d  i n  e i t h e r  s t u d y  ser ies  and 
o f  unexposed f a t h e r s  matched t o  them: and a n o t h e r  a s p e c t ,  (4) Va l ida -  
t i o n  o f  m i l i t a r y  se rv ice  and r a d a r  exposure  ( i n s o f a r  as p o s s i b l e )  from 
government  r e c o r d s  for f a t h e r s  o f  mongols and o f  c o n t r o l s  i n  - bo th  t h e  
ORIGINAL and CURRENT s t u d y  se r ies .  Moreover, t h e  ser ies  a s c e r t a i n e d  is  
l a r g e r  t han  e x p e c t e d  and a n  a t t e m p t  is  b e i n g  made t o  ex tend  a l l  phases  
o f  t h e  i n v e s t i g a t i o n  t o  t h e  l a r g e r  s t u d y  s e r i e s .  

The METHOD OF PROCEDURE thus  f o l l o w s  t h e  ove ra l l  d e s i g n  proposed and 
approved  f o r  t h e  p r o j e c t  a t  t h e  awarding  of t h e  c o n t r a c t ,  w i t h  t h e  s u p p l e -  
men ta ry  aspec ts  d e s i g n a t e d  above .  

I .  S u b j e c t s  

S e l e c t i o n  o f  cases: C h i l d r e n  w i t h  a d i a g n o s i s  o f  mongolism mee t ing  t h e  
c r i t e r i a  a l r e a d y  d e s c r i b e d  for t h e  " o r i g i n a l "  series(1) and bo rn  i n  t h e  
g r e a t e r  B a l t i m o r e  area between 1 / 1 / 4 5  and 12/31/45  and a l so  t h o s e  born  
10 /1 /62  th rough  12/31/68  are i n c l u d e d .  Sources  o f  a s c e r t a i n m e n t  f o r  t h e  
ORIGINAL se r ies  and f o r  t h e  CURRENT ser ies  have been i n d i c a t e d  and are 
d e s  c r  i bed be low. 

The CURRENT.interview sample is  b e i n g  c o n f i n e d  t o  t h o s e  y e a r s  for 
which c a s e s  were n o t  a s c e r t a i n e d  i n  t h e  ORIGINAL ser ies .  I n  t h a t  p r e v i o u s  
s t u d y ,  421  cases born  from Janua ry  1, 1946 t o  October  1, 1962 were co l l ec -  
t e d ,  w i t h  288 mee t ing  t h e  s t u d y  r e q u i r e m e n t s  and 216 a v a i l a b l e  f o r  

S i g l e r ,  A .  T . ,  L i l i e n f e l d ,  A .  M . ,  Cohen, B.  H . ,  and Wes t l ake ,  J .  E . ;  
P a r e n t a l  a g e  i n  Down's syndrome (mongolism). J. P e d i a t .  - 67 ( 4 ) :  631- 
642 ,  1965 ( O c t . ) .  
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i n t e r v i e w .  A t  t h e  same ra te  of  1 . 4  per month meet ing  r equ i r emen t s  and 
1.07 per month a v a i l a b l e  f o r  i n t e r v i e w ,  i t  was e s t i m a t e d  t h a t  approx-  
i m a t e l y  105 a d d i t i o n a l  mongols would be found i n  t h e  Ba l t imore  area from 
October  1,  1962 t o  Janua ry  1, 1969, w i t h  a t  l eas t  80 a v a i l a b l e  f o r  f i n a l  
s t u d y .  ~f 1945 were added ,  1 3  t o  16 more c a s e s  would be a v a i l a b l e ,  t h u s  
a p p r o x i m a t e l y  95 cases i n  a l l .  

Because o f  t he  i n c r e a s e d  number of  s o u r c e s  o f  a s c e r t a i n m e n t  as w e l l  
as  b e t t e r  d i a g n o s t i c  p rocedures  and c a s e  f i n d i n g  t e c h n i q u e s  among phy- 
s i c i a n s ,  p r i v a t e  and p u b l i c  a g e n c i e s ,  and p o s s i b l y  a l s o  improved s e a r c h -  
i n g  t e c h n i q u e s ,  i t  has  been p o s s i b l e ,  as s t a t e d  above ,  t o  o b t a i n  a 
l a r g e r  s t u d y  s e r i e s  t han  p r e v i o u s l y  a n t i c i p a t e d ,  i . e .  abou t  147 cases of 
Down's syndrome and a n  e q u a l  number of  matched c o n t r o l s  r a t h e r  t han  t h e  
95 o f  each  p r e v i o u s l y  e s t i m a t e d .  

D i a g n o s t i c  c r i t e r i a  f o r  c a s e s  

The f o l l o w i n g  p h y s i c a l  f i n d i a g s  i n  Down's syndrome, based on p r e -  
v i o u s l y  r e p o r t e d  f i n d i n g s  a r e  c o n s i d e r e d  "primary" c r i t e r i a  f o r  d i a g n o s i s :  
1 )  Brachycephaly ,  2 )  S l a n t e d  p a l p e b r a l  f i s s u r e s ,  3 )  E p i c a n t h i c  f o l d s ,  
4 )  P a l m a r  s i m i a n  l i n e s ,  5 )  Malformed ears ,  6 )  Broad a n d / o r  s h o r t  neck ,  
7 )  Malformed f i n g e r s  a n d / o r  hands ,  8 )  Nasal a b n o r m a l i t y ,  9)  H y p e r t e l c r i s m ,  
1 0 )  Abnormal p a l a t e ,  1 1 )  B r u s h f i e l d  s p o t s ,  and 1 2 )  Broad a n d / o r  s h o r t  
t r u n k .  

Each a v a i l a b l e  c a s e  o f  Down's syndrome, o r  t h e  case r e c o r d ,  w i l l  have 
been examined by a q u a l i f i e d  p e d i a t r i c i a n .  D i a g n o s t i c  v e r i f i c a t i o n  
r e q u i r e d  f o r  i n c l u s i o n  o f  t h e  c h i l d  i n  t h e  s t u d y  i s  as f o l l o w s :  

1. A t  l e a s t  seven  of  t h e  above pr imary  c r i t e r i a  a c t u a l l y  l i s t e d  
by a q u a l i f i e d  o b s e r v e r  on a med ica l  r e c o r d ;  o r  

2 .  F ive  pr imary s i g n s  p l u s  chromosomal s t u d i e s ;  o r  f i v e  pr imary  
s i g n s  p l u s  ev idence  o f  e i t h e r  c o n g e n i t a l  h e a r t  d i s e a s e  o r  
abnormal  h i p  a n g l e s  - t h e  h e a r t  d i s e a s e  a n d / o r  h i p  a n g l e  
ev idence  e i t h e r  documented i n  med ica l  r e c o r d s  o r  de te rmined  
by p e r s o n a l  i n s p e c t i o n  by a q u a l i f i e d  p h y s i c i a n  approved 
by the  p r i n c i p a l  i n v e s t i g a t o r ;  o r  

p e r s o n a l  i n s p e c t i o n  o f  t h e  c h i l d  by a q u a l i f i e d  p h y s i c i a n .  
3 .  S i x  o f  t h e  above l i s t e d  pr imary  s i g n s  as i n d i c a t e d  by 

S e l e c t i o n  of  c o n t r o l  s u b j e c t s :  B i r t h  c e r t i f i c a t e s  of  t h e  c h i l d r e n  
w i t h  Down's syndrome are  be ing  l o c a t e d ,  and t h e i r  p l a c e  o f  b i r t h  and o t h e r  
v i t a l  i n f o r m a t i o n  v e r i f i e d .  C o n t r o l  s u b j e c t s  are s e l e c t e d  by r i g i d l y  
ma tch ing ,  i n  a s y s t e m a t i c  manner,  each  case w i t h  a n o t h e r  c e r t i f i c a t e  f o r  
( 1 )  h o s p i t a l  o f  b i r t h  ( o r  a t  home), (2 )  s e x  and r a c e  o f  c h i l d ,  (3 )  m a t e r n a l  
age  a t  t ime o f  b i r t h  o f  c h i l d  and (4) d a t e  o f  b i r t h .  

T i 1  eacli case tlie b e s t  c o n t r o l  i s  i i  c l i l l d  whose b i r t h  d a t e  w a s  c l o s e s t  
to L l i i i L  o T  tlie Down's c h i l d  o f  Llie silrnc' sex born i n  t h e  same h o s p i t a l  t o  
a m o L l i c r  of  the  same a g e .  I f  tlie besL c o n t r o l  on t h e  b a s i s  o f  e s t a b l i s h e d  
c r i t e r i a  e i t h e r  h a s  l e f t  the s t a t e  or canno t  be l o c a t e d ,  t he  next  b e s t  
c o n t r o l  is s e l e c t e d  ( i . e . ,  w i t h  s l i g l i t l y  g r e a t e r  d i f f e r e n c e  i n  b i r t h  d a t e s ) ,  
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t h e  o t h e r  c r i t e r i a  remain ing  t h e  same. 

The h o s p i t a l  r e c o r d s  as w e l l  as b i r t h  c e r t i f i c a t e s  o f  a l l  c o n t r o l  
c h i l d r e n  are  examined t o  be c e r t a i n  t h a t  t h e  "normal" c o n t r o l  group 
c o n t a i n s  no cases o f  Down's syndrome. 

11. Data Being C o l l e c t e d  

Records .  B i r t h  r e c o r d s  ( c e r t i f i c a t e  and h o s p i t a l )  and o t h e r  
a v a i l a b l e  h o s p i t a l  and medica l  r e c o r d s  are examined f o r  p e r t i n e n t  i n f o r -  
ma  t i o n .  

I n t e r v i e w s .  Mothers and f a t h e r s  are b e i n g  i n t e r v i e w e d  t o  
o b t a i n  f u r t h e r  i n f o r m a t i o n .  Where mothers  or f a t h e r s  are  d e c e a s e d ,  i n f o r -  
m a t i o n  i s  o b t a i n e d  i n s o f a r  as p o s s i b l e  from t h e  s u r v i v i n g  p a r e n t .  I f  b o t h  
p a r e n t s  a r e  d e c e a s e d ,  and n e c e s s a r y  i n f o r m a t i o n  i s  u n a v a i l a b l e ,  t h e  sub-  
j e c t  i s  t o  be exc luded  from t h e  matched ser ies .  

I n t e r v i e w  d a t a  i n c l u d e :  

1. Complete names and a d d r e s s e s  o f  e a c h  p a r e n t ,  index  c h i l d  

2 .  C h i l d ' s  s e x ,  p l a c e  of  b i r t h ,  p h y s i c i a n ,  and h i s t o r y  of hos-  

3 .  Mothers '  e d u c a t i o n ;  r e l i g i o n ;  and h i s t o r i e s  o f  r e s i d e n c e ,  

a n d  s i b s .  

p i t a l i z a t i o n s  and m e d i c a l  c o n d i t i o n s .  

o c c u p a t i o n  and m a r r i a g e .  Medical  d a t a  w i l l  i n c l u d e  h i s t o r i e s  o f  mens t ru-  
a t i o n ,  p regnancy ,  h o s p i t a l i z a t i o n  and d e t a i l s  o f  r a d i a t i o n  exposure .  The 
l a t t e r  w i l l  i n c l u d e  d i a g n o s t L c  X-ray, r a d i a t i o n  t h e r a p y ,  f l u o r o s c o p y ,  
and i n j e c t i o n  o r  i n g e s t i o n  of  r a d i o a c t i v e  s u b s t a n c e s .  

w i t h  d e t a i l e d  i n f o r m a t i o n  a b o u t  m i l i t a r y  service;  marital h i s t o r y ;  number 
o f  o f f s p r i n g ;  i l l n e s s e s ;  m e d i c a l  and h o s p i t a l i z a t i o n  h i s t o r i e s ;  and o t h e r  
p e r t i n e n t  d a t a .  

The mother  and f a t h e r  a re  u s u a l l y  i n t e r v i e w e d  i n d e p e n d e n t l y  a t  home. 
The a p p r o a c h  t o  b o t h  t h e  f a m i l i e s  o f  t h e  mongols and c o n t r o l s  i s  uni form;  
t h e  i n t e r v i e w e r s  are n o t  informed which are cases and c o n t r o l s  and recog-  
n i t i o n  o f  t h e  mongol 's  f a m i l y  is  u s u a l l y  n o t  known u n t i l  t h e  a c t u a l  i n -  
t e r v i e w  i s  c o n d u c t e d ,  i f  t h e n .  Q u e s t i o n s  a b o u t  r a d a r  and r a d i a t i o n  expo- 
s u r e ,  m e d i c a l  c o n d i t i o n s ,  and o c c u p a t i o n  are  phrased  w i t h o u t  r e f e r e n c e  
t o  t h e  b i r t h  o f  t h e  index  c h i l d .  I n s o f a r  as p o s s i b l e ,  d a t e s  of e x p o s u r e  
a re  o b t a i n e d ,  however,  s o  t h a t  t h e  t i m e - r e l a t i o n s h i p s  r e l a t i v e  t o  t h e  
i n d e x  c h i l d  c a n  be examined i n  t h e  a n a l y s i s .  

4 .  F a t h e r ' s  e d u c a t i o n ;  r e l i g i o n ;  r e s i d e n c e ;  o c c u p a t i o n a l  h i s t o r y -  . 

V a l i d a t i o n  o f  f i n d i n g s  d e r i v e d  from i n t e r v i e w  d a t a  i s  b e i n g  a t t e m p t e d  
by independent  and s i m u l t a n e o u s  examinat ion  o f  s e v e r a l  c h a r a c t e r i s t i c s  o f  
the p a r e n t s  o f  mongols and o f  c o n t r o l s  as w e l l  as through independent  
search of  h o s p i t a l  r e c o r d s .  

V a l i d a t i o n  p r o c e d u r e s  f o r  m i l i t a r y  s e r v i c e l r a d a r  e x p o s u r e  i n c l u d e  t h e  
above  d e s c r i b e d  independent  a s c e r t a i n m e n t  of d a t a  through s e a r c h  o f  m i l i -  
t a r y  f i l e s  on a l l  f a t h e r s ,  i r r e s p e c t i v e  o f  whether  t h e y  r e p o r t e d  s u c h  
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s e r v i c e l e x p o s u r e  o r  n o t .  

111. Chromosome S t u d i e s :  

The chromosomes o f  f a t h e r s  who r e p o r t  a h i s t o r y  o f  r a d a r  exposure  a r e  
b e i n g  examined t o  d e t e r m i n e  whether  a n y  a b e r r a t i o n s ,  such  as a n e u p l o i d y ,  
t r a n s l o c a t i o n s ,  d i c e n t r i c s  o r  o t h e r  a b e r r a t i o n s  o r  ev idence  o f  b r e a k s ,  
e t c . ,  a r e  obse rved .  A s  a comparison group,  t h e  chromosomes o f  unexposed 
f a t h e r s  of  t h e  c h i l d r e n  matched t o  t h o s e  whose f a t h e r s  i n d i c a t e d  r a d a r  
exposure  a r e  a l s o  be ing  s t u d i e d .  

I n  t h e  ser ies  a l r e a d y  publ ished")  18 f a t h e r s  o f  c h i l d r e n  w i t h  
Down's syndrome and seven  f a t h e r s  of  c o n t r o l  c h i l d r e n  r e p o r t e d  d e f i n i t e  
r a d a r  exposure  w i t h  s e v e r a l  a d d i t i o n a l  f a t h e r s  (about  e i g h t )  having  
q u e s t i o n a b l e  exposure .  These f a t h e r s  and t h e  f a t h e r s  of  c h i l d r e n  matched 
t o  those  c a s e s  and c o n t r o l s  a r e  b e i n g  l o c a t e d  and blood drawn f o r  chromo- 
some a n a l y s  i s .  

I t  w a s  e s t i m a t e d  t h a t  t h e  CURRENT s t u d y  se r ies  (based on c a s e s  born 
Oc t .  1, 1962 t o  J a n .  1, 1969 and 1945 i n  t h e  Ba l t imore  area) would y i e l d  
a t  l eas t  11 a d d i t i o n a l  exposed f a t h e r s  and 11 matched f a t h e r s ,  making a 
t o t a l  o f  72-80 f a t h e r s  on whom chromosome s t u d i e s  would be c a r r i e d  o u t .  
T h a t  estimate assumed t h a t  t h e  r a t e  o f  Down's syndrome, a s c e r t a i n m e n t ,  
and r a d a r  exposure  would be s i m i l a r  f o r  y e a r s  t o  be s t u d i e d  w i t h  t h o s e  
y e a r s  a l r e a d y  s t u d i e d .  With the  l a r g e r  CURRENT s t u d y  series a v a i l a b l e  
and i n c l u d i n g  t h o s e  who had worked n e a r  radar, i t  is  ncw e s t i m a t e d  t h a t  
6 0  t o  70 f a t h e r s  may be found t o  be " r ada r  exposed".  Thus,  w i t h  t h e  
matched unexposed f a t h e r s ,  t h e  e s t i m a t e d  number o f  pe r sons  on whom 
chromosome s t u d i e s  w i l l  b e  performed has  now i n c r e a s e d  t o  a b o u t  120 t o  140. 
With d e a t h s  and r e f u s a l s ,  a c o n s e r v a t i v e  estimate o f  100 t o  120 i s  more 
p l a u s i b l e .  

RESULTS AND DISCUSSION OF RESULTS: 

The  r e s u l t s  n e c e s s a r i l y  c o n s t i t u t e  a rev iew of  t h e  p r o j e c t  p r o g r e s s  
t o  d a t e .  
i n  t h e  CURRENT s e r i e s  and problems o f  d i s p e r s a l  o f  t h e  p o p u l a t i o n  t o  o u t -  
l y i n g  areas ,  i n t e r v i e w i n g  i s  n o t  y e t  comple t e ,  no r  i s  t h e  i d e n t i f i c a t i o n  
of  a l l  r a d a r  exposed f a t h e r s  and unexposed matched f a t h e r s  o r  t h e  
c o l l e c t i o n  of  blood specimens from t h o s e  f a t h e r s .  T h e r e f o r e ,  t h e  cumula- 
t i v e  p r o g r e s s  t o  d a t e  w i l l  be reviewed as such ,  w i t h  a n a l y s i s  o f  r e s u l t s  
and c o n c l u s i o n s  n e c e s s a r i l y  d e f e r r e d  u n t i l  comple t ion  of d a t a  c o l l e c t i o n .  

Because of  the  l a r g e r  t h a n  expec ted  s a m p l e  s i z e , a s c e r t a i n m e n t  

S i g l e r ,  A .  T . ,  L i l i e n f e l d ,  A .  M . ,  Cohen, B .  H . ,  and Wes t l ake ,  J. E . ;  
R a d i a t i o n  exposure  i n  p a r e n t s  o f  c h i l d r e n  w i t h  mongolism (Down's 
syndrome).  B u l l .  Hopkins Hosp.,  - 117 (6 ) :  374-399, 1965 (Dec.). 
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P r o g r e s s  t o  Februa ry ,  1970: 

S t a f f  r e c r u i t m e n t  has  been completed and i s  now s t a b i l i z e d  t o  c o n s i s t  
o f  a c o o r d i n a t o r ,  s e c r e t a r y ,  j u n i o r  c l e r k  t y p i s t ,  nurse-b lood  t e c h n i c i a n ,  
c y t o g e n e t i c s  t e c h n i c i a n ,  and seven  d a t a  p r o c e s s o r s  i n c l u d i n g  r e s e a r c h  
t e c h n i c i a n s  , c l e r k  s p e c i a l i s t s  and t r a c e r s  who a r e  h a n d l i n g  v a r i o u s  
d u t i e s  i n v o l v i n g  h o s p i t a l  r e c o r d s ,  v i t a l  s t a t i s t i c s ,  cod ing ,  t r a c i n g ,  e t c .  
Whereas t h e r e  have been up t o  f i v e  p a r t  t i m e  i n t e r v i e w e r s  i n  the  f i e l d  
s i m u l t a n e o u s l y ,  t h e r e  are  c u r r e n t l y  t h r e e  i n t e r v i e w e r s  on t h e  s t a f f .  

The d e s i g n  o f  b a s i c  p rocedures  and forms h a s  been completed i n c l u d i n g  
s p e c i a l  fo l low-up l e t t e r s ,  and q u e s t i o n n a i r e s  on m i l i t a r y  s e r v i c e - r a d a r  
e x p o s u r e ,  e t c . ,  as w e l l  as s p e c i a l  cod ing  s h e e t s  and code forms. 

Codes have been e s t a b l i s h e d  f o r  m i l i t a r y  s e r v i c e  r e c o r d s  s e a r c h  as 
w e l l  as f o r  cod ing  of  i n t e r v i e w  d a t a  on f a t h e r s ,  mothers ,  i ndex  c a s e s  
(Down's syndrome and matched c o n t r o l s )  and s i b s  of  i n d i c e s .  

Asce r t a inmen t  of cases of  Down's syndrome h a s  been completed w i t h  
check ing  o u t  o f  l i s t s  from s c h o o l s ,  h o s p i t a l s ,  care centers,  p u b l i c  and 
p r i v a t e  a g e n c i e s  i n d i c a t e d  i n  t h e  f i r s t  r e p o r t .  Baltimore C i t y  P u b l i c  
Schoo l s  from which a s c e r t a i n m e n t  was de layed  u n t i l  opening  o f  t h e  f a l l  
semester have been s c r e e n e d ,  and a d d i t i o n a l  new cases o b t a i n e d  the re f rom.  
Thus f a r  230 cases have been a s c e r t a i n e d ,  o f  whom a b o u t  140-150 appea r  t o  
be e l i g i b l e ,  a c c o r d i n g  t o  ou r  c u r r e n t  c r i t e r i a .  
been exc luded  f o r  v a r i o u s  r e a s o n s :  e . g .  r e j e c t e d  on b a s i s  o f  c u r r e n t  
r e s i d e n c e  o u t  of  s t a t e  (or beyond Ba l t imore  and s u r r o u n d i n g  m e t r o p o l i t a n  
a r e a ) ,  b i r t h  c e r t i f i c a t e  check  i n d i c a t e d  n o t  born  i n  Baltimore, d a t e  o f  
b i r t h  i n c o r r e c t l y  g iven  ( o u t s i d e  s t u d y  p e r i o d ,  e t c .  ) , f ami ly  r e q u e s t e d  
no  r e f e r r a l ,  d i a g n o s i s  n o t  confirmed from med ica l  r e c o r d s j o r  t h u s  f a r  
canno t  be l o c a t e d .  The  s o u r c e s  of t h e  sample  on t h e  CURRENT ser ies  are 
s p e c i f i e d  i n  Tab le  1. Where a case w a s  a s c e r t a i n e d  from m u l t i p l e  s o u r c e s ,  
o n l y  t h e  i n i t i a l  s o u r c e  i s  i n d i c a t e d .  

N ine ty  o f  t h e  230 have 

C o n t r o l  matching  h a s  proceeded and c o n t r o l s  have been matched t o  
cases i n  acco rdance  w i t h  t h e  s t a n d a r d i z e d  matching  procedure  o f  t h e  s t u d y  
p r e v i o u s l y  d e s c r i b e d .  

T r a c i n g  and i n t e r v i e w i n g  o f  mothers  and f a t h e r s  of i d e n t i f i e d  Down's 
c a s e s  and c o n t r o l s  have c o n t i n u e d .  A s  i n d i c a t e d  i n  p rev ious  reports,  
f u r t h e r  f o l l o w  up and d i f f e r e n t  i n d i v i d u a l  approaches  are planned f o r  
r e f u s a l s ;  and i t  is hoped t h a t  p a r t i a l  o r  complete interviews may be ob-  
t a i n e d  on some o f  t h e s e  s u b j e c t s .  
comple te  i n t e r v i e w s  even on c o o p e r a t i n g  r e s p o n d e n t s ,  bo th  because  o f  t h e  
l e n g t h  of t h e  i n t e r v i e w  and because  e v e r y  e f f o r t  i s  made t o  a d j u s t  to  
t lw  convenience  of t h e  r e sponden t s .  For t h e  r e a d i l y  l o c a t e d  r e sponden t s  , 
complcition of i n t e r v i e w s  has  involved over  17.5 miles p e r  c a l l  and well  
over 50 iailes p e r  completed i n t e r v i e w  a t  c u r r e n t  estimate. Th i s  i n c l u d e s  
h o s p i t a l  r e c o r d  checks  and v i t a l  r e c o r d s  s e a r c h  and a l s o  blood c o l l e c t i o n  
where i n d i c a t e d .  
g roup ,  s t i l l  be ing  t r a c e d .  

Of ten  s e v e r a l  ca l l s  are r e q u i r e d  t o  

N o  estimate is  y e t  a v a i l a b l e  f o r  t h e  d i f f i c u l t  t o  l o c a t e  
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The comple t ion  s t a t u s  of i n t e r v i e w i n g  on t h e  CURRENT ser ies  is summar- 
i z e d  i n  Tab le  2 .  A t o t a l  of 4 7 3  i n t e r v i e w s  have been p a r t i a l l y  or t o t a l l y  
completed on p a r e n t s  o f  mongols and t h e i r  matched c o n t r o l s .  
been p o s s i b l e  t o  l o c a t e  t h r e e  f a t h e r s  t h u s  f a r ;  2 1  f a t h e r s  and 23 mothers  
have  r e f u s e d  t o  be i n t e r v i e w e d ,  w i t h  a v e r y  s l i g h t l y  h i g h e r  r e f u s a l  rate 
among c a s e  f a m i l i e s  t han  among c o n t r o l  f a m i l i e s .  It should  be noted  how- 
e v e r  t h a t  whereas  mongols were a s c e r t a i n e d  through a g e n c i e s  w i t h  informa- 
t i o n  on them a f t e r  b i r t h  and were t h u s  r e l a t i v e l y  l o c a t a b l e  d e s p i t e  f a m i l y  
s i t u a t i o n ,  c o n t r o l s  were matched through b i r t h  c e r t i f i c a t e s  and t h e r e f o r e  
more d i f f i c u l t  to  l o c a t e ,  b u t  when l o c a t e d  p o s s i b l y  less l i k e l y  to be i n  
a s i t u a t i o n  l e a d i n g  t o  i n t e r v i e w  r e f u s a l .  
t h a t  many o f  t h e  f i r s t  matched c o n t r o l s  had t o  be r e p l a c e d  because  of 
i n a b i l i t y  to l o c a t e .  

It has  no t  

To be noted  a l s o  is t h e  f a c t  

Record v a l i d a t i o n :  As t h e  d e a t h s  become known through interview,  d e a t h  
c e r t i f i c a t e s  a r e  b e i n g  r e q u e s t e d  on a l l  deceased  index  c a s e s ,  p a r e n t s  and 
s i b s .  V a l i d a t i o n  o f  medica l  i n f o r m a t i o n  and any  q u e s t i o n a b l e  i n f o r m a t i o n  
i s  be ing  a t t empted  through s e a r c h  o f  h o s p i t a l  r e c o r d s  and c o n t a c t s  w i t h  
p h y s i c i a n s  . 

Thc d e a t h s  t o  i n d i c e s ,  p a r e n t s  and s i b s  of mongols and matched c o n t r o l s  
i n  t h e  c u r r e n t  s e r i e s  are  t a b u l a t e d  i n  T a b l e  3 .  Thus f a r  t h e r e  are 37 
d e a t h s  r e p o r t e d  i n  t h e  i n t e r v i e w s  o f  mongol families and 23  d e a t h s  i n  t h e  
c o n t r o l  f a m i l i e s .  For 48 o f  t h e s e ,  d e a t h  c e r t i f i c a t e s  have been o b t a i n e d  
and a r e  b e i n g  coded;  t h e  remainder  a re  be ing  s e a r c h e d .  

Fol low up - supplementary  m i l i t a r y  s e r v i c e  and exposure  d a t a  on o r i g -  
i n a l  se r ies :  
s e r i e s ,  i n  p a r t i c u l a r  on m i l i t a r y  s e r v i c e  and r a d a r  exposure ,  a f o l l o w  up 
p l a n  has  been des igned  t o  i n c l d e  a combina t ion  of p e r s o n a l  v i s i t s ,  phone 
c o n t a c t s  and d i r e c t  m a i l i n g .  T h i s  has  been i n i t i a t e d ,  b u t  because  of t h e  
t i m e  i n t e r v a l  s i n c e  l a s t  c o n t a c t  and the  r e c e n t  m o b i l i t y  of  t he  Caucas ian  
p o p u l a t i o n  from urban  t o  suburban areas, t r a c i n g  problems have dec reased  
t h e  rate of p r o g r e s s .  
U P  4 

I n  o r d e r  t o  o b t a i n  supplementary  i n f o r m a t i o n  f o r  t h e  o r i g i n a l  

Table  4 summarizes p r o g r e s s  w i t h  r ega rd  t o  f o l l o w  

o f  the 4 3 2  f a t h e r s  o f  mongols and of matched controls in the ORIGINAL 
s e r i e s ,  c o n t a c t  has  been made and f o l l o w  up data obtained on 366 fathers* 
Thus f a r  i t  has n o t  been p o s s i b l e  t o  l o c a t e  t h r e e  f a t h e r s  - registered 
l e t t e r s  having  been r e t u r n e d  by t h e  p o s t a l  s e r v i c e .  
search a r e  b e i n g  made. I n  a d d i t i o n ,  44 mai led  q u e s t i o n n a i r e s  have n o t  
been answered or r e t u r n e d .  
u n l o c a t a b l e .  

F u r t h e r  a t t e m p t s  a t  

Some of  these may t u r n  ou t  t o  be r e f u s a l s  or 

V a l i d a t i o n  of m i l i t a r y  s e r v i c e  and exposure  

As a r e s u l t  o f  c o n s u l t a t i o n  on p rocedures  f o r  check ing  m i l i t a r y  ser- 
v i c e  and r a d a r  exposure  from government m i l i t a r y  f i l e s ,  a p lan  has been 

des igned  f o r  documenta t ion  of m i l i t a r y  s e r v i c e  and r a d a r  exposure .  This is  t o  be c a r r i e d  o u t  i n  c o n j u n c t i o n  w i t h  supp lemen ta l  p a r t i a l  r e i n t e r v i e w  
of t l ~ c  o r i g i n a l  se r ies ,  though t h e  s e a r c h  o f  government r e c o r d s  w i l l  be 
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e n t i r e l y  independent  o f  whether  o r  n o t  s e r v i c e  o r  r a d a r  exposure  was r e p o r t -  
e d .  

Necessary  a r r angemen t s  have been made between t h e  School  of Hygiene 
and a p p r o p r i a t e  a g e n c i e s  f o r  t h i s  s e a r c h .  For  t h i s  purpose ,  t h e  l a tes t  
m i l i t a r y  s e r v i c e  i n f o r m a t i o n  a v a i l a b l e  on f o l l o w  up i s  be ing  coded and 
t r a n s f e r r e d  t o  punch c a r d s  t o  be used as a n  a i d  i n  i d e n t i f i c a t i o n  o f  
f a t h e r s  i n  t h e  s t u d y .  Wherever p o s s i b l e  m i l i t a r y  service numbers have 
been  o b t a i n e d  and i n c l u d e d .  Thus f a r  r e c o r d s  f o r  362 s t u d y  f a t h e r s  are  
r eady  t o  be forwarded f o r  government m i l i t a r y  r e c o r d  s e a r c h  - 269 from t h e  
o r i g i n a l  s e r i e s  and 93 from t h e  c u r r e n t  s e r i e s  (Tab le  5 ) .  I n  a d d i t i o n ,  97 
more from t h e  o r i g i n a l  ser ies  and 143 more from t h e  c u r r e n t  series are  
be ing  prepared  f o r  punching t o  i n c r e a s e  t h e  t o t a l  by 240 t o  602 f a t h e r s .  
The remainder  a r e  s t i l l  b e i n g  fol lowed up o r  p rocessed ,  o r ,  i f  i n  t h e  
c u r r e n t  se r ies ,  a r e  y e t  t o  be i n t e r v i e w e d .  

Chromosome Study : 

The  me thodo log ica l  approach  o f  t h e  chromosome s t u d y  is d e s c r i b e d  above .  
The chromosome s t u d y  group now compr ises  43  r a d a r  exposed f a t h e r s  from t h e  
ORIGINAL s e r i e s  - 27 f a t h e r s  o f  mongols and 16 f a t h e r s  o f  c o n t r o l s  - a l o n g  
w i t h  4 3  unexposed matched f a t h e r s  - 11 f a t h e r s  o f  mongols,  2 1  f a t h e r s  o f  
c o n t r o l s ,  p l u s  11 f a t h e r s  who are "new matches"* ( f i v e  t o  replace unex- 
posed f a t h e r s  of mongols o f  o r i g i n a l  s e r i e s  and s i x  t o  r e p l a c e  unexposed 
f a t h e r s  o f  c o n t r o l s ) .  
f a t h e r s  - 8 f a t h e r s  o f  mongols and 8 f a t h e r s  o f  c o n t r o l s  - and 13  unex- 
posed f a t h e r s  - 6 f a t h e r s  o f  mongols,  6 f a t h e r s  o f  c o n t r o l s ,  1 "new match': 
and t h r e e  unexposed f a t h e r  matches t o  be i d e n t i f i e d .  O the r  CURRENT s e r i e s  
r a d a r  exposed f a t h e r  and unexposed f a t h e r s  matched t o  them w i l l  be added 
t o  the  chromosome s t u d y  group as t h e y  are i d e n t i f i e d  i n  t h e  CURRENT series 
i n t e r v i e w s  s t i l l  i n  p r o g r e s s .  

From t h e  CURRENT ser ies  t h e r e  a re  16 r a d a r  exposed 

The d i s t r i b u t i o n  and the  number of  specimens of blood c o l l e c t e d  i n  
t h e  chromosome s t u d y  a re  summarized i n  Tab le  6 .  According t o  t h e  l a s t  
c o u n t ,  92 blood s a m p l e s  have been o b t a i n e d  on 75 f a t h e r s  from t h e  two 
s e r i e s .  Two o f  t h e  f a t h e r s  have been dropped from t h e  s t u d y  because  t h e y  
were found n o t  t o  have been r a d a r  exposed ,  l e a v i n g  7 3  s t u d y  f a t h e r s  from 
whom blood h a s  been c o l l e c t e d .  

~ * 
Replacements  a r e  used f o r  unexposed f a t h e r s  who were i n i t i a l l y  matched 
t o  exposed f a t h e r s  bu t  who are  n o t  a v a i l a b l e  because  t h e y  are deceased ,  
moved o u t s i d e  t h e  Maryland s t u d y  a r e a ,  unable  t o  l o c a t e ,  t h e i r  matches 
had r e f u s e d  i n t e r v i e w  i n  O r i g i n a l  o r  Cur ren t  I n t e r v i e w  S e r i e s  a n d / o r  
are u n a v a i l a b l e  f o r  o t h e r  r e a s o n s .  Replacements  a r e  t h u s  unexposed 

new matches"  t o  r a d a r  exposed f a t h e r s .  1 1  
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* 
On 6 3  s u b j e c t s  , o n l y  one  s a m p l e  h a s  been o b t a i n e d ;  on 8 ,  two samples 

and on 4 ,  t h r e e  s a m p l e s .  To d a t e  t h e r e  have  been  a p p r o x i m a t e l y  27 c u l t u r e  
f a i l u r e s  t h a t  r e q u i r e d  (o r  s t i l l  r e q u i r e )  a second blood sample  o r  a t h i r d  
b lood  sample and on one s u b j e c t ,  a f o u r t h  s a m p l e  is  now r e q u i r e d .  When a n  
a d d i t i o n a l  spec imen i s  o b t a i n e d  because  o f  c u l t u r e  f a i l u r e ,  t h e  same code 
l e t t e r s  are r e t a i n e d  as  t h e  f a i l u r e .  However, when a n  a b n o r m a l i t y  i s  s u s -  
p e c t e d  a r e p e a t  spec imen i s  o b t a i n e d  from t h e  s u b j e c t  w i t h  new code l e t t e r s  
a s s i g n e d .  T h i s  i s  forwarded  t o  t h e  l a b o r a t o r y  a l o n g  w i t h  r o u t i n e  i n i t i a l  
s p e c i m e n s ,  s o  t h a t  t h e  k a r y o t y p e  a n a l y s i s  i s  c a r r i e d  o u t  i n d e p e n d e n t l y  
( b l i n d )  by t h e  c y t o g e n e t i c s  l a b o r a t o r y .  

A t  t h e  p r e s e n t  t i m e ,  a p p r o x i m a t e l y  45 more spec imens  are  t o  be o b t a i n e d  
i n  o r d e r  t o  r e p l a c e  c u l t u r e  f a i l u r e s  and t o  s c r e e n  s u b j e c t s  n o t  y e t  sampled ,  
i n  a d d i t i o n  t o  28 repea t  "b l ind"  samples f o r  c h e c k i n g .  I n  view o f  t h e  ra te  
o f  c u l t u r e  f a i l u r e s  t o  t h i s  t i m e ,  i t  i s  q u i t e  l i k e l y  t h a t  t h e  number o f  
a d d i t i o n a l  spec imens  t o  be c o l l e c t e d  and a n a l y z e d  i s  as g r e a t  o r  g r e a t e r  
t h a n  t h e  number a l r e a d y  p r o c e s s e d .  

The l a t e s t  r e p o r t  f rom t h e  c y t o g e n e t i c s  l a b o r a t o r y  i s  summarized i n  
T a b l e  7 ,  C y t o g e n e t i c s  L a b o r a t o r y  Repor t  Summary. An a v e r a g e  o f  20 c e l l s  p e r  
p a t i e n t  ( r a n g i n g  from 7 t o  50 c e l l s  p e r  p a t i e n t )  i s  b e i n g  c o u n t e d .  Among 
t h e  55 k a r y o t y p e s  c o u n t e d  t h u s  f a r ,  28 samples w i l l  r e q u i r e  f u r t h e r  
s t u d y .  Every  e f f o r t  i s  b e i n g  made t o  keep t h e  s t u d y  o b j e c t i v e  and t o  make 
c e r t a i n  t h a t  t h e  l a b o r a t o r y  on r e c e i v i n g  and a n a l y z i n g  b lood  spec imens  i s  
n o t  aware o f  t h e  p a r e n t a l  exposure  s t a t u s ,  e t c .  

An  e f f o r t  w i l l k  made t o  trace t h e  e t i o l o g y  of  abnormal  k a r y o t y p e s  i n  
chromosome s t u d y  f a t h e r s  i n s o f a r  a s  p o s s i b l e  i n  o r d e r  t o  p r o v i d e  n o t  o n l y  
t h e  c a s e - c o n t r o l  s t a t i s t i c a l  a n a l y s i s  a s  p l a n n e d ,  b u t  a l s o  more s p e c i f i c  
i n s i g h t  i n t o  s o u r c e s  and c a u s e s  o f  a b n o r m a l i t i e s ,  i f  and where found.  

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS : 

A summary of t h e  c u r r e n t  s t a t u s  o f  t h e  p r o j e c t  o p e r a t i o n  h a s  been  
p r e s e n t e d  above .  
i t  w a s  e s t i m a t e d  t h a t  a p p r o x i m a t e l y  95-105 f a m i l i e s  o f  mongols would be 
a v a i l a b l e  f o r  s t u d y ,  based  on t h e  e x p e r i e n c e  o f  t h e  p r e v i o u s  s e r i e s .  However, 
g e n e r a l l y  improved methods o f  d i a g n o s i s  and a s c e r t a i n m e n t  t e c h n i q u e s  have  
made a v a i l a b l e  f o r  s t u d y  a p p r o x i m a t e l y  147 - or  a b o u t  50% more t h a n  e x p e c t e d .  
S i n c e  i n v e s t i g a t i o n  o f  a l a r g e r  group would c o n s i d e r a b l y  i n c r e a s e  t h e  l i k e l i -  
hood o f  o b t a i n i n g  more d e f i n i t e  answers  t o  t h e  q u e s t i o n s  under  s t u d y ,  a 
r e n e w a l  of t h e  c o n t r a c t  w i t h  a d d i t i o n a l  funds  h a s  been  s u g g e s t e d  by t h i s  
i n v e s t i g a t o r .  A c c o r d i n g l y ,  f o r  maximum e f f i c i e n c y  o f  p r o j e c t  o p e r a t i o n s ,  
i n t e r v i e w i n g ,  c o l l e c t i o n  of  b lood  spec imens  and  o t h e r  f i e l d  p h a s e s  of t h e  
s t u d y  were e x t e n d e d  i n t o  t h e  a d d i t i o n a l  se r ies  by r e a l l o c a t i n g  funds  p r e v i o u s l y  
d e s i g n a t e d  f o r  a n a l y s i s  o f  t h e  smaller se r ies .  
a l t h o u g h  n o  comple ted  o r  n e a r  comple t e  summaries of  t h e  d a t a  c o n t e n t  a re  

I t  s h o u l d  be n o t e d  t h a t  a t  t h e  i n i t i a t i o n  o f  t h e  p r o j e c t ,  

Thus,  a t  t h i s  p o i n t  i n  t ime, 

* 
i n c l u d i n g  2 f a t h e r s  l a t e r  e l i m i n a t e d  from t h e  s t u d y  (Table  7 )  

\ 
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a v a i l a b l e ,  n u m e r i c a l  c o u n t s  based  on f i e l d  work,  f o l l o w  up ,  c o n c u r r e n t  
c o d i n g  and b lood  spec imens  i n  v a r i o u s  s t a g e s  o f  p r o c e s s i n g  have been p r e s e n t e d ,  

Ar rangemen t s  have a l r e a d y  been made f o r  t h e  s e a r c h  o f  government  r e c o r d s  
on a l l  f a t h e r s  w h e t h e r  o r  n o t  r e p o r t i n g  service$ ' (wRether  o r  n o t  r e p o r t i n g  
r a d a r  e x p o s u r e ,  t o  o b t a i n  as much i n f o r m a t i o n  as p o s s i b l e  c o n c e r n i n g  t h e s e  
matters. I n  a d d i t i o n ,  as d e s c r i b e d  above  i n  t h e  chromosome s t u d y ,  when a n y  
a b e r r a n c i e s  a r e  s u s p e c t e d ,  a d d i t i o n a l  spec imens  a re  b e i n g  o b t a i n e d ,  g i v e n  
new code  l e t t e r s  and s e n t  f o r  i ndependen t  a n a l y s i s  t o  c o n f i r m  o r  r e j e c t  t h e  
i n i t i a l  f i n d i n g s .  Every  e f f o r t  i s  b e i n g  made t o  o b t a i n  as comple t e  and as 
a c c u r a t e  i n f o r m a t i o n  as  p o s s i b l e  as w e l l  as t o  u t i l i z e  m u l t i p l e  and v a r i e d  
a p p r o a c h e s  t o  d i s c e r n  p r o b a b l e  c a u s a t i o n ,  o r  a t  least  g a i n  as much supplemen- 
t a r y  i n f o r m a t i v e  d a t a  as p o s s i b l e .  

While t h i s  i n v e s t i g a t i o n  i s  s t i l l  i n  p r o g r e s s ,  i t  i s  most i m p o r t a n t  t o  
e x t e n d  t h e  o b s e r v a t i o n s  t o  as l a r g e  a s a m p l e  as is  r e a s o n a b l y  a s c e r t a i n a b l e  
i n  o r d e r  t o  i n c r e a s e  t h e  d e f i n i t i v e n e s s  o f  any  f i n d i n g s  o b t a i n e d ,  a n d ,  t o  
v a l i d a t e  t h e  o b s e r v a t i o n s  i n s o f a r  as  i s  p o s s i b l e .  Toward t h e s e  g o a l s ,  hope-  
f u l l y  f u n d s  w i l l  be made a v a i l a b l e  as r e q u e s t e d .  

A l though  t h i s  is  one  r e l a t i v e l y  small s t u d y  t o  examine p o s s i b l e  e f f e c t s  
o f  microwaves ,  n o t  o n l y  i t s  f i n d i n g s  p e r  se b u t  a l s o  t h e  s i g n i f i c a n c e  o f  t h i s  
whole  area o f  r e s e a r c h  on r a d a r  and microwave e f f ec t s  must  n o t  be o v e r l o o k e d .  
It i s ,  t h e r e f o r e ,  i m p o r t a n t  t o  d e t e r m i n e  whe the r  t h e  p r e v i o u s  i n t e r v i e w  
f i n d i n g s  o f  h i g h e r  f r e q u e n c i e s  o f . m i l i t a r y  s e r v i c e  and r a d a r  exposure  among 
f a t h e r s  o f  c h i l d r e n  w i t h  Down's syndrome are conf i rmed  by a n  independen t  
r e p l i c a t i o n  o f  t h e  o r i g i n a l  s t u d y ,  and by r e c o r d  v a l i d a t i o n  o f  b o t h  t h e  
ORIGINAL and CURRENT s t u d y  se r ies .  A t  a t i m e  when m i l i t a r y  and i n d u s t r i a l  
u s e s  o f  r a d a r  and microwaves,  and even  household  e x p o s u r e s  t o  microwaves,  
are c o n t i n u a l l y  e x p a n d i n g ,  t h e  impor t ance  o f  i n v e s t i g a t i n g  t h i s  problem must 
n o t  be u n d e r e s t i m a t e d .  
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SUMMARY 

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

ORIGINAL s e r i e s  
I. To l o c a t e  t h e  f a t h e r s  o f  c a s e s  and c o n t r o l s  i n  t h e  o r i g i n a l  

J a n u a r y  1, 1946 t o  October  1, 1962 ser ies  and b r i n g  t h e i r  r e c o r d s  
u p  t o  d a t e ,  o b t a i n i n g  more d e t a i l e d  i n f o r m a t i o n  on m i l i t a r y  s e r v i c e  
and r a d a r  exposure  as w e l l  as t h e i r  e x p e r i e n c e  s i n c e  ou r  l as t  
c o n t a c t .  

t h e  unexposed f a t h e r s  matched t o  t h e  r a d a r  exposed s u b j e c t s  blood samples 
f o r  chromosome s t u d i e s  and t o  c a r r y  o u t  comple te  chromosome a n a l y s i s  on 
t h e s e  f a t h e r s  i n  t h e  ORIGINAL s e r i e s .  

11. To o b t a i n  from t h e  r a d a r  exposed f a t h e r s  of cases and c o n t r o l s  and 

CURRENT s e r i e s  
111. To i d e n t i f y  and t r a c e  p a r e n t s  o f  c h i l d r e n  w i t h  Down's syndrome 

born i n  t h e  Ba l t imore  area from October  1, 1962 t o  Janua ry  1, 1969 as w e l l  
a s  from Janua ry  1, 1945 t o  December 31 ,  1945 and:  

A .  V e r i f y  d i a g n o s i s .  
B .  Sea rch  b i r t h  c e r t i f i c a t e s  on t h e s e  a f f e c t e d  c h i l d r e n .  
C .  S e l e c t  c o n t r o l s  matched t o  c a s e s  on h o s p i t a l  o f  b i r t h ,  d a t e  

o f  b i r t h , m a t e r n a l  a g e ,  race and sex  o f  i n f a n t .  

se r ies  . 
t h e i r  p a r e n t s .  

V I .  To v a l i d a t e  s e l e c t e d  p o r t i o n s  of  t h e  d a t a  o b t a i n e d  by i n t e r v i e w  
a g a i n s t  med ica l  r e c o r d s  i n  c u r r e n t  se r ies .  

V I I .  To o b t a i n  blood samples  and c a r r y  o u t  chromosome a n a l y s i s  on a l l  
f a t h e r s  r e p o r t i n g  r a d a r  exposure  and on t h e  c o r r e s p o n d i n g  f a t h e r s  o f  
c h i l d r e n  matched t o  t h o s e  whose p a r e n t s  were exposed i n  t h e  c u r r e n t  ser ies .  

IV. TO c a r r y  o u t  i n t e r v i e w s  o f  p a r e n t s  o f  Down's cases of c u r r e n t  

V .  To t r a c e  the  matched c o n t r o l s  of  t h e  c u r r e n t  se r ies  and i n t e r v i e w  

BOTH s e r i e s :  
VIII. TO v a l i d a t e  p a t e r n a l  m i l i t a r y / r a d a r  h i s t o r y  by independent  s e a r c h  

o f  government m i l i t a r y  f i l e s  on a l l  f a t h e r s  i r r e s p e c t i v e  o f  s e r v i c e l r a d a r  
r e p o r t  ( a s  w e l l  as c a r r y  o u t  chromosome s t u d i e s  i n d i c a t e d  above under I1 
and V I 1  r e s p e c t i v e l y ) .  

a t t e m p t  t o  t r a c e  t h e i r  e t i o l o g i c a l  b a s e s .  
IX. To f o l l o w  through on any  chromosome a b n o r m a l i t i e s  observed  i n  a n  
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TABTJE 1 

Sources  of Ascer ta inment  of Mongols i n  Cur ren t  S e r i e s  

Department of JIeal th  - Bal t imore  C i t y  
Handicapped c h i l d r e n  
B i o P k a t i s t i  cs 

21 
5 

Ba l t imore  A s s o c i a t i o n  f o r  R e t a r d e d  C h i l d r e n  18 

Rosewood S t a t e  T r a i n i n g  School  

S e a r c  h 1 i h t S c hool  
School  of Chimes 
S t .  F r a n c i s  

Bs l t imore  C i t y  P u b l i c  S c h o o l s  
Claremont Schoo l  (Ba l t imore  C i t y )  

Ba l t imore  County P u b l i c  Schoo l s  
R o l l i n g  Rozd School  
B a t t l e  M t .  Schoo l  
Ridge Road Schoo l  

Ilosp itals 
<Johns EIopkjns - IBM l i s t i n g  

,Johns I lopkins H o s p i t a l  Medical Records 
S t . Josephs  
St. Aqnes 
Bon Secour s  
F r a n k l i n  Square  
Lu the ran  
S o u t h  Ba l t imore  Genera l  
G r e a t e r  Ba l t imore  Medical  Cen te r  
Ba l t imore  C i t y  
Un i v e r  s it y 
Maryland G e n e r a l  
Mercy 
Church Home and H o s p i t a l  
Union Memorial 
S i n a i  

4 
8 
4 
3 
1 
1 
4 
9 
2 
3 
7 
10 
3 
6 
9 
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TABLE 2 

S t a t u s  o f  I n t e r v i e w i n g  i n  C u r r e n t  S e r i e s  (as of Februa ry  1970)  

N o .  
Unable 

t o  
Loca te  

Mothers  of mongols - 
F a t h e r s  of  mongols 1 

Mothers  of c o n t r o l s  - 
( i n c l u d i n g  new matches  
when unable  t o  l o c a t e )  

F a t h e r s  of c o n t r o l s  2 
( i n c l u d i n g  new matches  
when unab le  t o  l o c a t e )  

T o t a l  

I n t e r -  
viewed 

118 
118 

118 

117 

No. 
Refused 

13 
12  

10 

9 

3 47 3 44 

Still 
be ing  

p r o c e s s e d  

16 
16 

19  

19 

68 

14 
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Total 

14 7 
147 

14 7 

- 

14 7 

588 



TABLE 3 

Deaths of Index ,  P a r e n t s ,  and S i b s  i n  C u r r e n t  S e r i e s  

Deaths  ( o n  i n t e r v i e w s  r e t u r n e d )  

Mongols 
Mothers 
F a t h e r s  
Index s u b j e c t s  
S i b s  ( i n c l u d i n g  s t i l l b i r t h s )  

T o t a l  

Cont r o  1s 
Mot h e r s  
F a  t h e  r s 
Index s u b j e c t s  
S i b s  ( i n c l u d i n g  s t i l l b i r t h s )  

T o t a l  

4 
1 

1 7  
15 - 
37 

2 
3 

18 
- 

23 
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TABLE 4 

M i l i t a r y  S e r v i c e  Con tac t  Follow Up on O r i g i n a l  S e r i e s  

T o t a l  Number o f  f a t h e r s  of mongols and c o n t r o l s  a s c e r t a i n e d  432 

Contac t  made and i n f o r m a t i o n  o b t a i n e d  
R e f u s a l s  
Unable t o  l o c a t e  t o  d a t e  
Q u e s t i o n n a i r e s  s t i l l  o u t  

Deceased . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 6  

366 
10 
12 
44 

432 
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TABLE 5 

P r o c e s s i n g  f o r  Government Record S e a r c h  of M i l i t a r y  S e r v i c e  

Punched and t o  be s e n t  for 
government r e c o r d  s e a r c h  

Coded and r e a d y  t o  be punched 

T o t a l  

0 r i g  i n a  1 C u r r e n t  
S e r i e s  S e r i e s  T o t a l  

269 93 362 

97 14 3 240 

366 236 6 02 
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TABLE 7 

C y t o g e n e t i c s  L a b o r a t o r y  R e p o r t  Summary - F e b r u a r y  1970 

Blood spec imens  r e c e i v e d  : 92 i n c l u d i n g  r e p e a t s  on f a i l u r e s  

D i f f e r e n t  code  numbers:  7 8;': 

S t a t u s  of Chromosome a n a l y s e s :  

Completed w i t h  k a r y o t y p e  

A d d i t i o n a l  counted#  and photographed 

A d d i t i o n a l  counted"  not '  photographed  

T o t a l  coun ted  

Samples  r e c e i v e d  b u t  s t i l l  t o  be  coun ted  

Specimens s u c c e s s f u l l y  c u l t u r e d  

40 

14 

1 

55 

- 

1 2  

67 

B 7 t o  50 c e l l s  p e r  p a t i e n t e d  c o u n t e d ,  a v e r a g e  2 0  c e l l s  p e r  p a t i e n t .  

* T h i s  i n v o l v e s  75 f a t h e r s ,  3 f a t h e r s  h a v i n g  been  g i v e n  new code  
numbers f o r  b l i n d  c h e c k i n g  of d u p l i c a t e  s a m p l e s .  O f  t h e  7 5 ,  2 
l i s t e d  as r a d a r  exposed were  s u b s e q u e n t l y  dropped from t h e  s t u d y  
b e c a u s e  o f  l a c k  o f  c o n f i r m a t i o n  o f  r a d a r  ex 'posure.  
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I 
I. Rl .POI<T T I T L E  

P a r e n t a l  R a d i a t i o n  E x p o s u r e  a n d  Down's Syndrome w i t h  P a r t i c u l a r  A t t e n t i o n  
t o  I o n i z i n g  R a d i a t j o n  and  Radar  

I. D C S C R I P T I V E  N O T C S  (-Typo of rrporr 0r.d Incluv tvc  do te s )  

Annua l  S i 1 - 1 m r x -  R c n o r t :  f l / ? ! G ?  - 2 / 2 8 / 7 0  

B e r n i c e  11. Cohen 
5 .  A L i l b 1 0 n l S I  ( f  i r s l  rinmc. niidule an l : in / ,  l c s r  rdnmc) 

7 6 .  NO. or R E F S  . H L I ' O I I T  D A T E  7 6 .  T O T A L  NO. O F  P A G E S  

- 2 F e b r u a r y  2 8 ,  1 9 7 0  2 1  
!tY. C O f 4 T H A L T  O H  L F Z N T  ?to. 98. 0 HI t I N A T 0 R'S R E P  0 R T N UIXB E R ( 5  I 

DADA 17-69-C-9154 
b. PROJECT NO. 

C. Qb. O T H E R  H E P O R T  N O ( S I  (Any orhcr n u x b e r o  L3af may bc o s r i ; ? e =  
f h f a  rcpor f )  

d. -- 
0.  O l S l  RI B U T I O N  S T A T  EIXEN T 

D i s t r i b u t i o n  o f  t h i s  d o c t i a e z t  i s  t o  be  l i m i t e d  t o  t h e  USANRDC. 

1.  S U P P L E M E N T A R Y  N O T t S  12. SP01453V31NG t.iILI T A H Y  A C  TI  \'lTY 
F i n a n c e  and A c c o u n t i n g  O f f i c e  
Walter Reed Army X e d i c s l  C e n t e r  
I - l a sh ing ton ,  D .  C .  20315 

3. A U S l R A C T  

I n  a n  e p i d e n i o l c g i c a l  s t u d y  or' t h e  p a r e n t s  o f  c h l l d r e n  w i t h  Down's syndrome 
born  f r o m  J a n u a r y  1, 1946 t o  September  3 2 ,  1962 and p a r e n t s  o f  matched c o n t r o l  
c h i l d r e n ,  a s i g n i f i c a c t l y  l a r g e r  p e r c e n t a g e  of f a t h e r s  of Down's cases r e D o r t e d  
r a d a r  e x p o s u r e  t h a n  c c n t r c ? l  f a t h e r s .  Moreover ,  a l a r g e r  p e r c e n t a g e  oE t h e  
f a t h e r s  of Down's cases r e p o r t e d  h a v i n g  been i n  m i l i t a r y  s e r v i c e  ( 6 3 . 1  p e r c e n t  
v e r s u s  5 6 . 6  p e r c e n t  f o r  c o n t r o l  f a t h e r s ) ,  a l t h o u g h  t h i s  d i f f e r e n c e  was n o t  
s t a t i s t i c a l l y  s i g n i f i c a n t .  Zecause  o f  t h e  p o s s i j l e  i m p l i c a t i o n s  o f  t h e s e  f i n d -  
i n g s ,  a new (CURRENT) s e r i e s  of p a r e n t s  of mongols and matched c o n t r o l  c h i l d r e n  
i s  b e i n g  s t u d i e d  i n  a n  e f f o r t  t o  r e p l i c a t e  t h e  o r i g i n a l  s t u d y .  

I n t e r v i e w  i n f o r m a t i o n  h a s  b e e n  o b t a i n e d  i n  t h e  CURRENT ser ies  w i t h  F a t h e r ' s  
I n t e r v i e w  S c h e d u l e  supplemented  by a d d i t i o n a l  q u e s t i o n s  on r a d a r  e x p o s u r e  b o t h  i n  
and  o u t s i d e  o f  m i l i t a r y  s e r v i c e ,  a s  w e l l  as more d e t a i l e d  q u e s t i o n s  on m i l i t a r y  
s e r v i c e ,  s e r v i c e  number, d u t i e s ,  e t c .  Fol low-up o f  a l l  s u b j e c t s  i n  t h e  ORIGINAL 
ser ies  i r r e s p e c t i v e  o f  w h e t h e r  m i l i t a r y  s e rv i ce  w a s  r e p o r t e d  - t o  r e q u e s t i o n  on 
m i l i t a r y  s e rv i ce  - i s  b e i n g  c a r r i e d  o u t  by a c o m b i n a t i o n  of t e l e p h o n e ,  p e r s o n a l  
v i s i t ,  m a i l e d  q u e s t i o n n a i r e ,  e t c .  M i l i t a r y  s e r v i c e  r e c o r d s  a r e  b e i n g  v a l i d a t e d  
f o r  b o t h  O R I G I N A L  and CURRENT s e r i e s  by  s e a r c h  of U.S. government m i l i t a r y  
r e c o r d s  f o r  names of  a l l  f a t h e r s  (whether  o r  n o t  s e r v i c e  w a s  r e p o r t e d ,  w h e t h e r  
or n o t  f o l l o w - u p  o b t a i n e d )  t o  o b t a i n  s e r v i c e  r e c o r d  d a t e s ,  MOS c l a s s i f i c a t i o n s  
and  a n y  o t h e r  p e r t i n e n t  d a t a  a v a i l a b l e .  Chromosome s t u d i e s  a r e  b e i n g  c a r r i e d  

(Cont inued)  
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ABSTRACT (Continued ) 

o u t  on a l l  f a t h e r s  i n  t h e  ORIGINAL and CURRENT ser ies  who r e p o r t e d  exposure  
t o  r a d a r  and t h e  unexposed f a t h e r s  matched t o  them. 

Thus f a r ,  a f t e r  a s c e r t a i n m e n t  o f  o v e r  145 mongols f rom 27 p u b l i c  and 
p r i v a t e  a g e n c i e s  and h o s p i t a l s ,  t r a c i n g  and i n t e r v i e w s  have been c a r r i e d  o u t  
on 238 mothers  and 235 f a t h e r s  of  t h e  mongols and t h e i r  matched c o n t r o l s  i n  
t h e  CURRENT ser ies .  T r a c i n g  and i n t e r v i e w i n g  i s  c o n t i n u i n g  as w e l l  as s e a r c h  
o f  h o s p i t a l  r e c o r d s  f o r  v a l i d a t i o n  o f  d i a g n o s i s  and s e a r c h  o f  d e a t h  c e r t i f i c a t e s  
on deceased  index  s u b j e c t s  (mongols and t h e i r  matched c o n t r o l s ,  t h e i r  p a r e n t s  
and s i b s ,  as t h e y  a re  i d e n t i f i e d ) .  To d a t e  49 d e a t h s  have been s e a r c h e d .  

M i l i t a r y  s e r v i c e  fo l low-up  by phone, m a i l  and p e r s o n a l  c o n t a c t  h a s  been 
c a r r i e d  o u t  on 366 o f  t h e  432 f a t h e r s  o f  t h e  ORIGINAL se r i e s ,  w i t h  s imi l a r  i n f o r -  
ma t ion  o b t a i n e d  by i n t e r v i e w  on 235 f a t h e r s  o f  t h e  CURRENT s e r i e s .  These d a t a  
are  b e i n g  coded and punched t o  be forwarded f o r  s e a r c h  o f  government r e c o r d s ,  
w i t h  t h e  r ema in ing  t o  be s e n t  as soon as a v a i l a b l e .  Arrangements  have been 
completed w i t h  a n o t h e r  agency  f o r  s e a r c h  of  s e r v i c e  r e c o r d s  and MOS numbers.  

a re  i n  p r o g r e s s :  92 blood specimens have been c o l l e c t e d ,  i n c l u d i n g  repeats on 
c u l t u r e  f a i l u r e s  and q u e s t i o n a b l e  f i n d i n g s .  A t  t h i s  d a t e ,  ka ryo types  have been 
completed on 40 and 15 more coun ted .  An a t t e m p t  w i l l  be  made t o  o b t a i n  a n  
a d d i t i o n a l  specimen on a l l  c u l t u r e  f a i l u r e s  as w e l l  as t o  c o l l e c t  i n i t i a l  specimens 
from t h e  r a d a r  exposed f a t h e r s  and t h e i r  matches n o t  y e t  sampled.  

a f t e r  a l l  t h e  r ema in ing  d a t a  have been c o l l e c t e d .  

Chromosome s t u d i e s  on r a d a r  exposed f a t h e r s  and unexposed matched f a t h e r s  

Comple t ion  o f  c o d i n g ,  punching and a n a l y s i s  o f  resu l t s  w i l l  be c a r r i e d  o u t  
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