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S u m m a r y  and  C on c lu s io n s

B e tw e e n  1949 and 1957, an  i n d u s t r y - w i d e  e f f o r t  w a s  m a d e  to 

¿ e sc r ib e  the o c c u r r e n c e  of v a r i o u s  k in d s  and  s i t e s  of c a n c e r  in p e r s o n s  

employed in r e f i n e r i e s  an d  c e r t a i n  o t h e r  i n s t a l l a t i o n s  of the p e t r o l e u m  

indus try ,  in a s s o c i a t i o n  with o c c u p a t io n s  c o n c e r n e d  T h i s  e p id e m io l o g ic a l  

study w a s  u n d e r t a k e n  a s  one p h a s e  of a l a r g e r  p r o j e c t  tha t  i n c lu d e d  the 

biological  t e s t in g  of m a n y  p r o d u c t s  of the i n d u s t r y ,  and  the e x p lo r a t i o n  and 

fu r the r  d e v e lo p m e n t  of p h y s i c a l  and  c h e m i c a l  m e t h o d s  f o r  de te c t in g  the p r e s e n c e  

of c a r c in o g e n i c  s u b s t a n c e s  in p e t r o l e u m  p r o d u c t s  an d  f o r  the i d e n t i f i c a t io n  of 

individual s u b s t a n c e s  and  c l a s s e s  of s u b s t a n c e s  of t h i s  type in p e t r o l e u m .

A s  the i n f o r m a t i o n  r e c e i v e d  f r o m  the c o o p e ra t in g  c o m p a n i e s  did ' 

not p e r m i t  the c a l c u l a t i o n  of a t t a c k  r a t e s ,  r e l i a n c e  ha d  to be p l a c e d  upon 

s imple c o m p a r i s o n s  of the r e l a t i v e  f r e q u e n c y  of d i f f e r e n t  k inds  and  p r i m a r y  

s i t es  of t u m o r s  a s  r e p o r t e d .  In th i s  i n v e s t i g a t io n ,  the v a r i a b l e s  i n c lude d ,  

among o t h e r s ,  w e r e  the m a j o r  o c c u p a t io n a l  a s s i g n m e n t s  of e m p l o y e e s ,  the 

p r in c ip a l  type o r  s o u r c e  of t h e i r  c o n ta c t  wi th  p e t r o l e u m  p r o d u c t s ,  and  t h e i r  

g eog raph ic  lo c a t io n .  The  e x p e r i e n c e  of the pop u la t io n s  of ten  l a r g e  U .S .  

c i t ie s ,  a s  r e p o r t e d  by the U .S .  P u b l i c  H e a l th  S e r v i c e ,  w a s  e m p lo y e d  a s  the 

' ' e x p e c t e d "  o r  " n o r m a l "  o c c u r r e n c e .

No s ig n i f ic a n t  d i f f e r e n c e s  w e r e  found in the l i m i t e d  and  v e r y  s m a l l  

s a m p le  of c a s e s  a v a i l a b l e  fo r  s tudy in  th is  f a s h io n .  T h i s  f inding m u s t  be 

i n t e r p r e t e d  wi th  u n u s u a l  cau t ion .  The  r e p o r t s  r e c e i v e d  w e r e  not  only few 

but  t h e r e  w a s  v e r y  de f in i te  b i a s  in  t h e i r  s e l e c t i o n .  H o w e v e r ,  the fac t  tha t  

t h e r e  w a s  r e a s o n a b l e  c o r r e s p o n d e n c e  in the r e l a t i v e  f r e q u e n c i e s  bo th  a s  

t o - p r i m a r y  s i te  and k ind  of c a n c e r  s e e m s  n o te w o r th y .
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.r . ' r 3q u c‘.;;

Som e twenty  y e a r s  ago,  v a r i o u s  p r o c e d u r e s  f o r  the c a ta ly t i c  

cracking and  r e f o r m i n g  of p e t r o l e u m  c a m e  into  c o m m e r c i a l  u se  in c e r t a i n  

l a rge  un i ts  of the A m e r i c a n  oil i n d u s t r y .  Out  of these  p r o c e s s e s  com e  side 

s t r e a m s  and  p r o d u c t s  of c ru d e  p e t r o l e u m  in w h ich  the r e f o r m e d  and  o r ig in a l  

h y d r o c a r b o n s  a r e  so d i s t r i b u t e d  a s  to c r e a t e  m i x t u r e s  wi th  new p h y s i c a l  and 

chem ica l  c h a r a c t e r i s t i c s  C e r t a i n  of t h e s e ,  p a r t i  :u la r ly  in the high boi l ing 

ranges ,  p r o v e d  capab le  of p roduc ing  c a n c e r s  of the skin of m i c e .  F u r t h e r ,  

these  m a t e r i a l s  con ta in  a p p r e c i a b l e  a m o u n t s  of p o lycyc l ic  h y d r o c a r b o n s  

iden t ica l  o r  s i m i l a r  in t h e i r  c h e m i c a l  s t r u c t u r e  to those  i n c r i m i n a t e d  

e a r l i e r  a s  having  a poss ib le^  c a u s a l  r e l a t i o n s h i p  to h u m a n  skin c a n c e r s  and 

g e n e ra l l y  a c c e p t e d  today  a s  po t en t ia l  c a r c i n o g e n s .

The  rec o g n i t i o n  of t h e s e  f a c t s ,  s u g g e s t ing  that  the h a z a r d  of skin 

c a n c e r  in p e t r o l e u m  w o r k e r s  m ig h t  a s s u m e  s ign i f ic a n t  p r o p o r t i o n s ,  l ed  

the M e d ic a l  A d v i s o r y  C o m m i t t e e  of the A m e r i c a n  P e t r o l e u m  In s t i tu t e  to 

r e c o m m e n d  a c o m p r e h e n s i v e  s tudy of th i s  p r o b l e m .  A f t e r  the n e c e s s a r y  

and a p p r o p r i a t e  n e g o t i a t i o n s ,  the K e t t e r i n g  L a b o r a t o r y  w a s  a u t h o r i z e d  to 

u n de r ta ke  th is  i n v e s t i g a t io n .  C h e m i c a l  and  b io lo g ic a l  t e s t in g  of v a r i o u s  

f r a c t i o n s  began  in 1948.

While  t h e s e  e x p e r i m e n t a l  s t u d i e s  w e r e  d e ve lop ing ,  i t  w as  

r e p o r t e d  f r o m  E n g l a n d  th a t  " c u t s "  o b t a in e d  f r o m  t h e r m a l l y  c r a c k e d  

p e t r o l e u m  had  p r o v e d  to be c a r c i n o g e n i c  f o r  bo th  m i c e  an d  r a b b i t s .  Th is  

e a r l y  o b s e r v a t i o n  w a s  a c t e d  upon by the B r i t i s h  M e d ic a l  R e s e a r c h  Counci l ,  

u n d e r  whose  s p o n s o r s h i p  a " Spec ia l  C o m m i t t e e  on the C a r c i n o g e n i c  Ac t ion
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0; M in e ra l  Oi l s  ' w as  f o r m e d  in 1948. U n d e r  the d i r e c t i o n  and  s t im u la t io n  

I 0£ this C o m m i t t e e ,  s e v e r a l  g r o u p s  of i n v e s t i g a t o r s  u n d e r t o o k  c o o r d i n a t e d

and i n t e g r a t e d  e x p l o r a t i o n s  of th is  p r o b l e m .  T h e s e  w e l l  c o n t r o l l e d  s tu d i e s  

I a r e s t i l l  in p r o g r e s s ,  but ,  in g e n e r a l ,  the a t t a c k  h a s  b e e n  c e n t e r e d  on the

chemica l  and b io lo g ica l  t e s t in g  of c ru d e  p e t r o l e u m  s a m p l e s  and  e x t r a c t s  

obtained wi thou t  s e v e r e  t h e r m a l  c r a c k in g .

The  B r i t i s h  e f f o r t s  a r e  to be c o n s i d e r e d  e s s e n t i a l l y  a s  c o m p l e m e n t ­

ing r a t h e r  than dup l ica t ing  the i n v e s t i g a t i o n s  a u t h o r i z e d  by the A m e r i c a n  

P e t r o l e u m  In s t i tu t e ,  s in ce  the l a t t e r  w e r e  d i r e c t e d  p r i m a r i l y  a t  the h a z a r d  

of con tac t  wi th  c a t a ly t i c a l l y ^ c r a c k e d  o i l s .  F u r t h e r m o r e ,  the  B r i t i s h  p r o g r a m  

did not  p ro v id e  fo r  e p id e m io l o g ic a l  s tu d i e s  n o r  the r e c o r d i n g  of the i n c i d e n c e  

or  p r e v a l e n c e  of c a n c e r  a m ong  p e t r o l e u m  w o r k e r s .

In n e i t h e r  c o u n t r y  w a s  any g r e a t  a p p r e h e n s i o n  fe l t  un t i l  the m o d e r n  

ca ta ly t i c  p r o c e s s e s  began  to r e p l a c e  t h e r m a l  c r a c k in g .  R e p o r t s  of the 

o c c u r r e n c e  of c a n c e r  a m o n g  r e f i n e r y  w o r k e r s  had  not  b e e n  n o te w o r th y  

save fo r  those  c a s e s  a s s o c i a t e d  with e x p o s u r e  to c rude  w a x e s  and  o i l s  in 

p r e s s i n g  out  p a ra f f in .  In l i m i t e d  r e v i e w s  of t h e i r  e x p e r i e n c e ,  two U .S .  

c o m p a n i e s  had  found r a t e s  of o c c u r r e n c e  s e e m i n g ly  l o w e r  than  those  of the 

g e n e r a l  popu la t ion .  It i s  ev iden t ,  t h e r e f o r e ,  tha t  t h e s e  i n v e s t i g a t i o n s  

w e r e  d i r e c t e d  t o w a rd  the a p p r a i s a l  of a p o t e n t i a l  o r  f u tu r e  h a z a r d  than 

they  w e r e  to the  e lu c id a t io n  of an a c t u a l  o r  d e m o n s t r a b l e  i n c i d e n c e  of 

n e o p la s t i c  d i s e a s e .

At  the in c e p t io n  and t h ro u g h o u t  the p lann ing  of the e x p e r i m e n t a l  

p r o g r a m  s p o n s o r e d  by A P I ,  i t  w a s  r e c o g n i z e d  that ,  b e yond  e x h a u s t iv e
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biological  and  c h e m i c a l  i n v e s t i g a t i o n s ,  it  would  be d e s i r a b l e  to d e t e r m i n e ,  

i f p o s s i b l e ,  the p r e v a l e n c e  and  in c id e n c e  of n e o p la s t i c  d i s e a s e  a m ong  the 

e m p lo y e e s  of the p e t r o l e u m  i n d u s t r y  a c c o r d i n g  to o c c u p a t io n a l  c l a s s  and  

pe r iod  of e m p l o y m e n t  I n d u s t r y - w i d e  e p id e m io l o g ic a l  i n v e s t i g a t io n s  w i th  

such go a l s  a r e  not  e n t e r e d  into l ig h t ly ,  e s p e c i a l l y  when d i r e c t e d  a t  a 

d i s e a s e  such  a s  o c c u p a t io n a l  c a n c e r ,  f o r  the induc t ion  of which  a long 

pe r iod  of s ign i f ican t  e x p o s u r e  to the e t i o lo g i c a l  agen t  i s  r e q u i r e d .  New 

t echn iques  m u s t  be d e v e lo p e d  and  s p e c i a l  c h a n n e l s  of r e p o r t i n g  i m p r o v i s e d .  

F u r t h e r m o r e ,  t h e r e  be in g  no l ega l  o r  o t h e r  c o m p u l s io n  in  t h e s e  a r r a n g e ­

m e n t s ,  the s u c c e s s  o r  f a i l u r e  of the m e c h a n i s m s  of r e p o r t i n g  d e pe nds  

upon the ex ten t  of the i n t e r e s t  and  c o o p e r a t i o n  of the v a r i o u s  p a r t i c i p a t i n g  

g r o u p s .

- 4 -

P la n n in g  and  D e v e l o p m e n t  of the In v es t ig a t io n  .

The t e c h n i c a l  a s p e c t s  of th i s  a t t e m p t  to e s t i m a t e  the h a z a r d  of 

n e o p la s t i c  d i s e a s e  of p e t r o l e u m  w o r k e r s  w e r e  d i s c u s s e d  r e p e a t e d l y  and 

at length  with the M e d i c a l  A d v i s o r y  C o m m i t t e e  of the A m e r i c a n  P e t r o l e u m  

Ins t i tu te ,  i t s  S u b c o m m i t t e e  on C a r c i n o g e n i c i t y ,  and  ind iv id u a l ly  wi th  a 

m a j o r i t y  of the m e d i c a l  d i r e c t o r s  of the c o m p a n i e s  t h a t  had  s igni f ied  t h e i r  

in tent ion  to s u p p o r t  and  p a r t i c i p a t e  in the i n v e s t i g a t io n  It  w as  t ho rough ly  

exp la ined  and  e m p h a s i z e d  on m a n y  o c c a s i o n s  th a t  the s e c u r i n g  of any 

r e s u l t s  w h a t s o e v e r ,  e i t h e r  p o s i t i v e  o r  n e g a t i v e ,  would  d e m a n d  p r o lo n g e d  

i n v e s t ig a t io n  and  the c o m p le te  c o o p e r a t i o n  of the p a r t i c i p a t i n g  c o m p a n i e s .

The  a p p a r e n t  l a c k  of a r e a d i l y  d e m o n s t r a b l e  i n c r e a s e d  in c id e n c e  

or  p r e v a l e n c e  of c a n c e r  in  the i n d u s t r y  s e e m e d  to i n d i c a t e  t h a t  any  h a z a r d
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vs/o-ild be of a Low o r d e r  of m a gn i tude  On the o t h e r  hand,  i t  w a s  r e c o g n i z e d  

that the c o n c e n t r a t i o n  of c a r c i n o g e n i c  m a t e r i a l s ,  both in a m o u n t  an d  kind,  

w a s u s u a l ly  low in the p r o d u c t s  of t h e r m a l  c r a c k in g ,  and  the c o n ta c t s  of 

w orkm en  wi th  t h e s e  p r o d u c t s ,  even  u n d e r  the p r i m i t i v e  cond i t ion s a id  to 

ex is t  e a r l i e r  in the p e t r o l e u m  i n d u s t r y ,  a p p a r e n t l y  w e r e  not  su f f i c i en t ly  

s e v e re  to be a c tu a l ly  h a z a r d o u s .

Hum an  skin c a n c e r s  r e l a t e d  to p o lycyc l ic  h y d r o c a r b o n s  o c c u r r e d  

in the p a s t  only a f t e r  long and c lo s e  c o n ta c t  with soot ,  coal  t a r ,  sha le  w a x e s  

and l u b r i c a t i n g  o i l s ,  and c ru d e  pa ra f f in  w a x e s  and  o i l s .  The  e x p e r i e n c e  of 

the w o r k e r s  with the c a t a ly t i c a l l y  c r a c k e d  e x t r a c t s  w a s ,  of n e c e s s i t y ,  r e c e n t  

and of r e l a t i v e l y  s h o r t  d u r a t i o n .  F u r t h e r ,  the f a s t  m ov in g  d e v e lo p m e n t s  in 

m o d e r n  p e t r o l e u m  t echno logy  could be r e l i e d  upon to p r o d u c e  a c ons ta n t ly  

changing s i tua t ion .

It w a s  r e c o g n i z e d  a t  the s a m e  t im e  tha t  the r e s u l t s  ob ta in e d  by 

c h e m i c a l  m e t h o d s  in c o r r e l a t i o n  with the r e s p o n s e s  of e x p e r i m e n t a l  a n i m a l s  

could be u s e d  only g u a r d e d l y  to p r e d i c t  o r  exp la in  h u m a n  r e a c t i o n s .  By 

m e a n s  of m o d e r n  t e c h n o lo g ic a l  m e t h o d s ,  c o m p l e x  m i x t u r e s ,  suc h  a s  c rude  

p e t r o l e u m ,  can be s e p a r a t e d  with v a ry in g  d e g r e e s  of c o m p l e t e n e s s  into 

t h e i r  m a j o r  c o m p o n e n t s  and f r a c t i o n s .  T h e s e  can  then  be d e s c r i b e d  a s  to 

t h e i r  c o m p o s i t i o n ,  and  t h e i r  b io lo g ic a l  a c t i v i t y  can be c o m p a r e d  wi th  tha t  

of a known c a r c i n o g e n  u n d e r  p r e d e t e r m i n e d  and  u n i f o r m  e x p e r i m e n t a l  c o n ­

d i t ions .  By  c o m b i n a t i o n s  of  such m e a n s ,  the po t en t i a l  h a z a r d s  of p e t r o l e u m  

p r o d u c t s ,  f r o m  the a s p e c t  of c u ta n e o u s  c a n c e r ,  m a y  be  e x p l o r e d  and l o ca t ed  

and ,  a t  l e a s t  in  t e r m s  of r e l a t i v e  s e v e r i t y ,  can be given  a  t e n t a t i v e  o r
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O -

i n f e r r e d  ra t ing .  In th is  a s  in o t h e r  f i e ld s  of a n im a l  e x p e r i m e n t a t i o n ,  g r e a t  

caution i s  j u s t i f i e d  in any  a t t e m p t  to app ly  the r e s u l t s  to h u m a n  e x p e r i e n c e  

e i t he r  b e fo re  o r  a f t e r  the fac t .  Such  i n t e r p r e t a t i o n s  b e c o m e  even m o r e  

diff icul t  wi th  the r e c o g n i t i o n  tha t  w o r k e r s  a r e  s u b je c t e d  only r a r e l y  to the  

s t r i n g e n t  c o n d i t ions  w h ic h  in the l a b o r a t o r y  a r e  p u r p o s e l y  d e s ig n e d  to 

p ro d u ce  r e a c t i o n s  wi th in a  l i m i t e d  p e r i o d  of t im e .

A f t e r  c a r e f u l  c o n s i d e r a t i o n ,  the s p o n s o r s  in 1949 e s t a b l i s h e d  I

c e r t a i n  d e s i r a b l e  o b j e c t iv e s .  T h e s e  w e r e :  1

1. To a s c e r t a i n  the i n c i d e n c e  and  p r e v a l e n c e  r a t e s  of n e o p l a s . i c  |
d i s e a s e  in the e m p l o y e e  popu la t io n  of the  v a r i o u s  p a r t i c i p a . i , i i
p e t r o l e u m  c o m p a n i e s ;  ;|l

v ; i
2. To c o m p a r e  t h e i r  e x p e r i e n c e  w i th  tha t  o b s e r v e d  in the g e n e r a l  

popu la t ion  and  o t h e r  i n d u s t r i e s ,  p a r t i c u l a r l y  those  in the s a m e  
g e o g r a p h i c a l  a r e a s ;

3. To e v a lu a t e ,  i n s o f a r  a s  p o s s i b l e ,  wi th  a v a i l a b l e  m e t h o d s  and  j
r e c o r d s ,  the p r e s e n t  p r o g r a m s  of hygiene  c on t ro l ;  and  :

4. To s u g g e s t  i m p r o v e m e n t s  and  ch a n g es  in m e t h o d s  of e n v i r o n ­
m e n t a l  c o n t r o l  in a c c o r d a n c e  wi th  the r e s u l t s  of the f ie ld  . j
i n v e s t i g a t i o n s .  j

With the se t t ing  of t h e s e  g o a l s  and  wi th  g e n e r a l  a g r e e m e n t  tha t  

the e x p e r i e n c e  of the p a r t i c i p a t i n g  c o m p a n i e s  in r e g a r d  to c a n c e r  should  

be  a s s e m b l e d  in a s  p r e c i s e  an d  c o m p r e h e n s i v e  a  m a n n e r  a s  could be

d e v i s e d  and  s u p p o r t e d  by  the M e d ic a l  A d v i s o r y  C o m m i t t e e ,  the f i r s t  s te p s  ;■
i

w e r e  taken  d u r in g  1950 to e x p lo r e  p o s s i b l e  m e t h o d s  fo r  the conduc t  of

e p id e m io l o g ic a l  i n v e s t i g a t i o n s .  F r o m  the m a n y  i d e a s ,  v a ry i n g  c o n c e p t s ,  

and s p e c i a l  n e e d s  of the m e d i c a l  d i r e c t o r s  and  the i n d iv idua l  c o m p a n i e s

***
**



a o p a ren t  :na:  ^  w o a ^  be n e c e s s a r y  to s c r u t i n i z e  m in u te ly  and  weigh 

thoroughly a l l  a p p r o a c h e s .  On the o t h e r  hand,  i t  w as  ackn o w led g e d  tha t  

only those  o b j e c t iv e s  and  p r o c e d u r e s  cou ld  be i m p l e m e n t e d  tha t  s e e m e d  

to of fer  a t  l e a s t  a r e a s o n a b l e  chance  of s u c c e s s  with in a f in i te  p e r i o d  of 

t i m e .

In th is  p lann ing ,  The K e t t e r i n g  L a b o r a t o r y  sought  ad v ic e  and  

guidance f r o m  m a n y  s o u r c e s .  A m ong  t h e s e  w e r e  the m e m b e r s  of the A P I  

M e d ic a l  A d v i s o r y  C o m m i t t e e ,  G o v e r n m e n t a l  a g e n c i e s  such  a s  the Nat iona l  

C a n c e r  In s t i tu t e  and  s e v e r a l  S ta te  h e a l th  d e p a r t m e n t s ,  and  f ina l ly  o t h e r  

e p id e m io l o g i s t s  who h a d  u n d e r t a k e n  a s i m i l a r  so lu t ion  of one o r  a n o th e r  

of the c o m p l e x  p r o b l e m s  of c h r o n i c  d i s e a s e .  T h e s e  a p p a r e n t l y  p r o lo n g e d  

c o n s u l t a t i o n s  an d  d i s c u s s i o n s  w e r e  j u s t i f i e d  by the r e a l i z a t i o n  tha t  th i s  

v e n tu re  w ou ld  r e q u i r e  e x t r a o r d i n a r i l y  c a r e f u l  p lann ing ,  i f i t  w e r e  to be 

b r ough t  to a s a t i s f a c t o r y  c onc lu s ion .

Seven  p o s s i b l e  a p p r o a c h e s  w e r e  s u b m i t t e d  to the M e d ic a l  A u v i s o r y  

C o m m i t t e e  fo r  t h e i r  r e v i e w ,  wi th  the ful l  r e a l i z a t i o n  tha t  not  a l l  would  be 

a c c e p ta b l e  o r  f e a s i b l e  w i th in  the l i m i t s  of the f in a n c ia l  s u p p o r t  and  the t im e  

a v a i l a b l e  for  th i s  a s p e c t  ot the A P I  p r o j e c t .  It w a s  a l s o  r e c o g n i z e d  that  

o t h e r  l im i t in g  f a c t o r s  would  a l s o  p l a y  a p a r t  in the d e c i s i o n s  bo th  f r o m  

s h o r t  and  long r a n g e  po in t s  of view.  The  a v e n u e s  o f f e r e d  f o r  t h e i r  c o n s i ­

d e r a t i o n  a r e  g iven  be low .  The  j u s t i f i c a t i o n  f o r  t h e s e  r e c o m m e n d a t i o n s  is  

d i s c u s s e d  in d e t a i l  in A ppend ix  I. It  i s  obv ious  tha t  the f e a s i b i l i t y ,  va lue ,  

and  p r i o r i t y  of the s e v e r a l  p r o p o s a l s  v a r y  w ide ly .  In t h i s  o r d e r i n g ,  they  

a r e  l i s t e d ,  w i thou t  r e f e r e n c e  to t h e i r  d e s i r a b i l i t y  o r  p r a c t i c a b i l i t y ,  in 

the p a t t e r n  e s t a b l i s h e d  in e a r l i e r  r e p o r t s .
A P I  0 6 6 4 1
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1- H i s t o r i c a l  S u r v e y  - To a s s e m b l e  and  r ev iew  the r e c o r d s  of
known c a s e s  in  the f i l e s  of the p a r t i c i ­
pa t ing  c o m p a n i e s .

2. C u r r e n t  R e g i s t r y  - To c r e a t e  by m u tu a l  a g r e e m e n t  a c e n t r a l
f i le  fo r  r e c e iv i n g  and t abu la t ing  c a s e s  
a s  they  o c c u r  a m ong  the e m p l o y e e s  of the 
oi l c o m p a n i e s .

3- I n s u r a n c e  R e c o r d s  - To i n v e s t i g a t e  and  u t i l i z e  i n s u r a n c e  and
h e a l t h  b e n e f i t  r e c o r d s  fo r  i n t r a -  and  
e x t r a m u r a l  c o m p a r i s o n s .

To r e p e a t  and  expand  i n v e s t ig a t io n s  that  
have  i n d i c a t e d  the e x i s t e n c e  of h a z a r d  
due to c e r t a i n  c u ta ne ous  c o n ta c t s .

To s u r v e y  an d  e v a lu a te  fo r  the i n d u s t r y  
a s  a whole  the p r o g r a m s  of p e r s o n a l  
hyg iene  tha t  have  been  in s t i t u t e d .

To of fe r  f o r  the u s e  of the  p a r t i c i p a t i n g  
c o m p a n i e s  such  s e r v i c e s  a s  m a y  be 
r e q u i r e d  to e s t a b l i s h  ad e q u a te  m e d i c a l  
r e c o r d s ,  an d  to a id  in p lann ing  in d iv idua l  
inve  s t i g a t i o n s .

To c o l l e c t  an d  r e v i e w  c r i t i c a l l y  the 
m e d i c a l  l i t e r a t u r e  in the f ie ld  of o c c u p a ­
t io n a l  and  e n v i r o n m e n t a l  c a r c i n o g e n s .

At  the A p r i l  1950 m e e t in g  of the M e d ic a l  A d v i s o r y  C o m m i t t e e  and  

t h e i r  t ec h n ica l  a d v i s o r s ,  g e n e r a l  a p p r o v a l  in  p r in c i p l e  w a s  given  to the 

s e v e r a l  a p p r o a c h e s  a s  ou t l ined .  F o r  m a n y  cogen t  r e a s o n s ,  a c c e p t a n c e  w a s  

a s k e d  and g r a n t e d  a t  tha t  t im e  f o r  only two of the s u g g e s t e d  s tu d i e s ,  n a m e l y  

the " H i s t o r i c a l  R e v i e w "  and  " C u r r e n t  R e g i s t r y .  " I t  w a s  ackn o w led g e d  that  

bo th  would  be of l i t t l e  i m m e d i a t e  va lue  and  th a t  e m b a r k i n g  on the  l a t t e r  

a p p r o a c h  p a r t i c u l a r l y  i m p l i e d  a long r a n g e  e f f o r t .  The o t h e r s  w e r e  held  

fo r  fu tu re  c o n s i d e r a t i o n ,  pending  b e t t e r  de f in i t ion  of the m e t h o d s  and  t e c h n iq u e s  

to be e m p lo y e d  a n d  a s s u r a n c e  th a t  they  would  be a c c e p t a b l e  to the  c oope ra t ing  

c o m p a n i e s .  (See A pp e n d ix  I . )

4. C o n t r o l l e d  F i e l d  
Studie  s

5. C on ta c t  C o n t r o l
P r o g r a m s

>' -

6. Con su l t a t ion
S e r v i c e

7. L i t e r a t u r e  S u r v e y
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With this  l i m i t e d  a u t h o r i z a t i o n ,  c l in ic a l  and o c c u p a t io n a l  h i s t o r y  

r e c o r d  f o r m s  w e r e  d e v i s e d ,  b a s e d  e s s e n t i a l l y  upon the f o r m a t  and the 

inc lus io n  of i t e m s  c u s t o m a r i l y  r e q u i r e d  f o r  n o t i f ic a t ion  of oc c u p a t io n a l  

c a n c e r s  to S ta te  h e a l t h  d e p a r t m e n t s .  I n s t r u c t i o n  books  out l in ing  the r e p o r t ­

ing m e c h a n i s m s  and  the o b j e c t iv e s  w e r e  p r e p a r e d  and  d i s t r i b u t e d  in the la te  

fal l  of 1950. (See Append ix  III . )  The  r e p o r t s  t r i c k l e d  in s lowly  du r ing  the 

w in t e r  of 1950-1951, m a i n ly  b e c a u s e  m a n y  of the c o m p a n i e s  found tha t  t h e i r  

r e c o r d s  did not  l end  t h e m s e l v e s  r e a d i l y  to th is  r e p o r t i n g  p r o c e d u r e .  O t h e r s  

had  to a r r a n g e  e n t i r e l y  new c ha nne l s  and  s y s t e m s  in o r d e r  to s e c u r e  and  

e x t r a c t  the n e c e s s a r y  da ta .  S e v e r a l  s p e c i a l  f i e ld  t r i p s  w e r e  m a d e  to f u r t h e r  

explain  the o b j e c t iv e s  an d  m e t h o d s  to be e m p loye d .

Tak ing  a d v a n ta g e  of th is  n e c e s s a r i l y  s low p r o g r e s s ,  and p o s t ­

poning e x p lo r a t i o n  of the r e m a i n i n g  a p p r o a c h e s ,  1951 w a s  u s e d  l a r g e l y  to 

o b s e r v e  a t  f i r s t  hand  the w o r k  of the E n g l i s h  i n v e s t i g a t o r s  and  to e s t a b l i s h  

working r e l a t i o n s h i p s  that  would  i n s u r e  r e a d y  a c c e s s  to t h e i r  r e s u l t s .  Th is  

ac t iv i ty  w a s  c a r r i e d  on w i thou t  r e d u c i n g  the funds a v a i l a b l e  fo r  the i n v e s t i ­

gat ion ,  a s  p a r t  of a f e l l o w s h ip  p r o g r a m  of the W o r ld  H e a l th  O r g a n iz a t i o n  

p r o j e c t ,  t h e r e b y  f u r n i s h in g  an u n u s u a l  o p p o r tu n i ty  to b r in g  to the M e d ic a l  

A d v i s o r y  C o m m i t t e e  the f ind ings  and  u n d e r ly in g  p h i lo s o p h ie s  of the B r i t i s h  

w o r k e r s  in  th i s  r e s t r i c t e d  a r e a  of o c c u p a t io n a l  c a n c e r .  L a t e r  e v e n t s  p r o v e d  

the value of the r e l a t i o n s h i p s  so c u l t iv a t e d ,  in  ke e p ing  open  c h a n n e l s  fo r  

a dd i t iona l  i n f o r m a t i o n  a s  to d e v e l o p m e n t s ,  p a r t i c u l a r l y  in  E n g la n d .  The 

d e t a i l s  of the t r i p  a r e  d e s c r i b e d  in the i n t e r i m  r e p o r t  s u b m i t t e d  in  the fal l  

of 1951.
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The h i s t o r i c a l  and  c u r r e n t  c a s e  r e c o r d s  ca m e  in s lowly.  By 

M a r c h  of 1952, 900 r e c o r d s  had  been  f o r w a r d e d  f r o m  t h i r t e e n  c o m p a n i e s .  

A y e a r  l a t e r ,  a to ta l  of 1239 c a s e s  ha d  b e e n  r e p o r t e d  by f o u r t e e n  p a r t i c i ­

pan ts .  D u r in g  1952 and  1953, the i n f o r m a t i o n  a s  r e c e i v e d  w a s  coded and  

t r a n s f e r r e d  to M c B e e  Key S o r t  c a r d s .  All  of the r e c o r d s  w e r e  lack ing  in 

c e r t a i n  d e t a i l s ,  but  m o s t  p r o v e d  u s a b le  in  the p r e p a r a t i o n  of s im p le  t a b u ­

la t ions .  M uch  t im e  and  e n e r g y  w a s  e x p e n d e d  in a t t e m p t in g  to c om p le te  

the r e c o r d s ,  but  in m o s t  i n s t a n c e s  th i s  e f f o r t  p r o v e d  u n p r o d u c t iv e .

L a t e r  in 1954, when i t  s e e m e d  l ik e ly  tha t  a  r e a s o n a b l y  l a r g e  

s e g m e n t  of the i n d u s t r y  wou ld  p a r t i c i p a t e  in  a t  l e a s t  the r e g i s t r a t i o n  of 

c u r r e n t  c a n c e r  c a s e s ,  a m a j o r  a l t e r a t i o n  w a s  m a d e  in the hand l ing  and  

p r o c e s s i n g  of the r e p o r t s .  The  n e c e s s a r y  m a n i p u la t i o n s  of the ke y  s o r t  

c a r d s  had  b e c o m e  c u m b e r s o m e ,  and  the n u m b e r  of a n a l y s e s  p o s s ib l e  w as  

n e c e s s a r i l y  l im i t e d .  It s e e m e d  w i s e  t h e r e f o r e  to shif t  to IBM e q u ip m e n t  

and  u t i l i z e  e l e c t r o n i c  so r t i n g  f o r  the p r e p a r a t i o n  of m o r e  c o m p le x  t a b u ­

la t ions  .

- :o -

T h r o u g h o u t  1955, the w o r k  w a s  c e n t e r e d  on the d e v e lo p m e n t  

and  t e s t in g  of the new code .  The  g r e a t e r  f l e x ib i l i t y  of  the IBM p e r m i t t e d  

the i n c lu s io n  of m a n y  m o r e  v a r i a b l e s  in m u c h  g r e a t e r  de ta i l .  On the o the r  

hand,  th is  change  f o r c e d  d i s c a r d i n g  of the e a r l i e r  key  s o r t  code and  r e e d i t ­

ing of a l l  the  r e c o r d s .  With t h i s  m a n e u v e r ,  i t  b e c a m e  a p p a r e n t  tha t  m a n y  

m o r e  r e p o r t s  w e r e  d e f i c i e n t ,  w i th  p a r t i c u l a r  r e f e r e n c e  to c e r t a i n  f e a t u r e s  

of the o c c u p a t io n a l  h i s t o r y .  A d d i t io n a l  c l e r i c a l  a s s i s t a n c e  w a s  a s s i g n e d  

to the p r o j e c t ,  but  m a n y  of the coding  p r o b l e m s  f in a l ly  p r o v e d  in so lu b le .
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By S e p t e m b e r  1955.. 1877 r e p o r t s  had  been r e c e i v e d  f r o m  s ix teen  

c o m p a n i e s .  G e o g r a p h ic a l  c o v e r a g e  of the i n d u s t r y  w a s  a l m o s t  com ple te ,  

and an a d d i t io n a l  com pany  had  begun to send  in r e c o r d s .  S teps  had  been 

taken (1) to i m p r o v e  the a c c u r a c y  and  c o m p l e t e n e s s  of the r e c o r d s ,  to 

i n s u r e  r e p o r t i n g  of a l l  known c a s e s ,  and  to s t im u la te  g r e a t e r  e f f o r t  in 

ind iv idual  c o m p a n i e s  to ob ta in  i n f o r m a t i o n  abou t  c a s e s ;  (2) to inc lude  a 

l a r g e r  n u m b e r  of e m p l o y e e s  ( ten of the  p a r t i c i p a t i n g  c o m p a n i e s  i n d i c a t e d  

that  t h e i r  r e p o r t s  r e p r e s e n t e d  the c a s e s  found a m ong  a p p r o x i m a t e l y  120,000 

w o r k e r s ,  but  o t h e r s  w e r e  send ing  in r e p o r t s  f r o m  only a  s ingl e  r e f in e r y ) ;  

and f ina l ly ,  (5) to s e c u r e  r e p o r t i n g  f r o m  a l l  of the m a j o r  c o m p a n i e s  r e p r e ­

s en ted  on the M e d ic a l  A d v i s o r y  C o m m i t t e e .

T h e s e  e f f o r t s  a c h i e v e d  s o m e  r e s u l t s  and  by A p r i l  19 5o, 210b 

r e c o r d s  w e r e  in the f i l e s  of the c e n t r a l  r e g i s t r y .  P a r t i c i p a t i o n  in the r e p o r t ­

ing s e e m e d  to be g r a d u a l l y  widen ing ,  but  i t  w a s  ev iden t  l ik e w i s e  tha” m a n y  

of the c o m p a n i e s  s t i l l  had l i t t l e  o r  no knowledge  of the o c c u r r e n c e  o r  n o n ­

o c c u r r e n c e  of c a s e s  of c a n c e r  w i th in  the bulk of t h e i r  e m p l o y e e s .  Th i s  

d e f i c ie nc y  w a s  r e p o r t e d  to the m e m b e r s  of the S u b c o m m i t t e e  on C a r c i n o ­

gen ic i ty  of the  M e d ic a l  A d v i s o r y  C o m m i t t e e .  It was  i n d i c a t e d  that  a l though  

the no t i f i c a t i o n  of c a n c e r  c a s e s  w a s  not  e n t i r e l y  s a t i s f a c t o r y ,  the s a m p l e  

of c a s e s  m ig h t  s t i l l  be  s tud ied  in  a l i m i t e d  m a n n e r  i f th i s  e r r o r  p r o v e d  

e n t i r e l y  r a n d o m .  F u r t h e r ,  i t  w a s  po in ted  out  tha t  in o r d e r  to ge t  a su f f i ­

c ien t ly  l a r g e  g r o u p  of c a s e s  a m u c h  l o n g e r  c o l l e c t ion  p e r i o d  would  be r e q u i r e d .

D u r in g  the w i n t e r  of 1955-1956, a l l  of the r e p o r t s  on f ile w e r e  

r e c o d e d .  The  t r a n s f e r  of the c l i n ic a l  a b s t r a c t s ,  whi le  t i m e - c o n s u m i n g  and
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laborious,  p r o v e d  to be f a r  s i m p l e r  than the  c l a s s i f i c a t i o n  of  the p r i n c i p a l  

occupat ion an d  the p e t r o l e u m  p r o d u c t  wi th  wh ich  c o n ta c t  o c c u r r e d .  Only 

half of the r e c o r d s  could  be r e a d i l y  s e p a r a t e d  by the c l e r k s  a lone ,  a c c o r d ­

ing to occupat io n .  F o r  t h i s  r e a s o n ,  a  " w ork  a s s i g n m e n t "  g l o s s a r y  w a s  

fo rm u la ted  f o r  the  p o s s ib l e  u s e  of the p e r s o n n e l  d e p a r t m e n t s  of the  c o m p a n i e s ,  

ut i l iz ing the v a r i o u s  job  d e s c r i p t i o n s  a s  l i s t e d  on the r e p o r t s .  T h i s  w as  

planned jo in t ly  wi th  r e p r e s e n t a t i v e s  of one of the p a r t i c i p a t i n g  c o m p a n i e s  

who had b e c o m e  i n t e r e s t e d  in the d e v e lo p m e n t  of  a  m o r b i d i t y  r e p o r t i n g  

m e c h a n i s m  a n d  ha d  d i s c o v e r e d  a  s i m i l a r  n e e d  fo r  b e t t e r  c l a s s i f i c a t i o n  

of o ccupa t iona l  a s s i g n m e n t s  It  w a s  b e l i e v e d  th a t  a  c a r e f u l l y  c o n s i d e r e d  

o rder ing  of the o c c u p a t io n s  would  p r o v e  u s e f u l  to the i n d u s t r y  a s  a  whole 

and would be a  s ig n i f i c a n t  a d d i t io n a l  be n e f i t  of th i s  a s p e c t  of  the  p r o j e c t .

L a t e  in  A p r i l  1956, the M e d i c a l  A d v i s o r y  C o m m i t t e e ,  upon the 

r e c o m m e n d a t i o n  of the S u b c o m m i t t e e  of C a r c i n o g e n i c i t y ,  d e c id e d  to t e r m i n a t e  

the e p id e m io l o g ic a l  i n v e s t i g a t i o n s  a s  of J u l y  1, 1956. The  j u s t i f i c a t i o n  fo r  

this  a c t i o n  s t e m m e d  e s s e n t i a l l y  f r o m  the f a i l u r e  of  the M e d i c a l  A d v i s o r y  

C om m i t t e e  to s e c u r e  c o m p l e t e  c o o p e r a t i o n  a n d  g r e a t e r  p a r t i c i p a t i o n  in the 

r e p o r t in g  of c a s e s .  S ince  the s a m p l e  would  be l im i t e d ,  bo th  in n u m b e r  and  

kind and  the r e s u l t s  f o r t h c o m i n g  would  be of doubt fu l  va l id i ty ,  the  C o m m i t t e e  

was unwi l l ing  to s u p p o r t  the  l o n g e r  s tudy p e r i o d  r e q u i r e d  to o v e r c o m e  the 

r e p o r t i n g  de f i c i t .  I n a s m u c h  a s  the  o c c u p a t io n a l  coding  a n d  t r a n s f e r e n c e  to 

c a r d s  could no t  be c o m p l e t e d  in the  two r e m a i n i n g  m o n th s ,  i t  s e e m e d  w i s e  

to s top a l l  w o r k  i m m e d i a t e l y  and  r e a s s i g n  the s t a t i s t i c a l  s ta f f  to o t h e r  ongoing 

p r o j e c t s  of The  K e t t e r i n g  L a b o r a t o r y .



M e an w h i l e ,  i t  s e e m e d  w ise  to d e t e r m i n e  w h e t h e r  the M e d ic a l  

Adv iso ry  C o m m i t t e e  could  f ind m e a n s  fo r  s u p p o r t ing  the t abu la t ion  of 

r e p o r t s  r e c e i v e d  th ro u g h  1956 and  the p r e p a r a t i o n  of f ina l  s u m m a r y  t a b l e s .

¡t was  r e c o g n i z e d  th a t  t h e s e  c o m p a r i s o n s  would  not  be s a t i s f a c t o r y ,  and  

that l i t t le  r e l i a n c e  cou ld  be p l a c e d  on the  f ind ings .  H o w e v e r ,  so m u c h  t im e  

and e f fo r t  had  gone in to  th i s  a t t e m p t  to r e l a t e  the s i te  a nd  k ind  of c a n c e r  to 

specif ic  o c c u p a t io n s  that  i t  s e e m e d  d e s i r a b l e  to r e e x a m i n e  the t u m o r  c a s e s ,  

employing the r e v i s e d  o c c u p a t io n a l  c l a s s i f i c a t i o n s ,  i f on ly  to t e s t  the 

capac i ty  of the p r o c e d u r e  to r e v e a l  s u g g e s t iv e  t r e n d s .

L a t e  in  1956, th is  J u r t h e r  s u p p o r t  w a s  g r a n t e d ,  bu t  the f ina l  

r ecod ing ,  punch in g ,  and  p r e p a r a t i o n  of  s u m m a r y  t a b l e s  had  to be p o s t ­

poned un t i l  the s p r in g  of 1957, s in ce  the c l e r i c a l  s ta f f  of the s t a t i s t i c a l  t e a m  

was  not  a v a i l a b l e  i m m e d i a t e l y .  F u r t h e r m o r e ,  a l l  doubtful  o r  q u e s t i o n a b le  

r e c o r d s  had  to be  r e v i e w e d  ind iv id u a l ly  by the  p r o f e s s i o n a l  s ta f f  of  the 

L a b o r a t o r y  b e fo r e  they  could be i n c lu d e d  o r  exc luded .  T h e s e  m a n e u v e r s  

w e r e  f ina l ly  c o m p l e t e d  l a t e  in 1957, wi th  the a s s e m b l i n g  of the w o r k  t a b l e s  

r e q u i r e d  f o r  the p r e p a r a t i o n  of t h i s  f ina l  r e p o r t .

R e s u l t s

Study P e r i o d . When the d e c i s i o n  to d i sc o n t in u e  the  s u p p o r t  of 

the i n d u s t r y - w i d e  r e g i s t r a t i o n  of c a n c e r  c a s e s  and  d e a th s  w a s  f ina l ly  m a d e  

by the M e d i c a l  A d v i s o r y  C o m m i t t e e ,  A p r i l  1, 1956, w a s  s e l e c t e d  a s  the c lo s ing  

da te  fo r  t h i s  p h a s e  of the  A P I  C a n c e r  P r o j e c t .  The  s tudy p e r i o d ,  t h e r e f o r e ,  

c o v e r e d  a p p r o x i m a t e l y  s ix  y e a r s ,  runn ing  f r o m  1950 th r o u g h  1955. R e p o r t s  

have  and  s t i l l  con t inue  to f i l t e r  in  f r o m  s o m e  c o m p a n i e s  an d  p h y s i c i a n s .

- io -
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These a r e  f i l ed  but  not  p r o c e s s e d  a n d  a r e  not  in c lu d e d  in the t a b u la t i o n s  and  

a n a ly s e s  h e r e w i t h  p r e s e n t e d .  The  r e l a t i v e  s h o r t  p e r i o d  of co l l ec t ion  and  

the a d m i t t e d ly  s m a l l  s a m p l e  of the c a s e s  and  d e a th s  which  o c c u r r e d  du r in g  

this  p e r i o d  a l s o  l i m i t e d  s e r i o u s l y  the n u m b e r  of c o m p a r i s o n s  that  cou ld  be 

r ea d i ly  m a d e .

R e p o r t i n g . A s  i n d i c a t e d  e a r l i e r ,  s p e c i a l  c l in ic a l  and  o c c u p a t io n a l  

r e c o r d  f o r m s  w e r e  d e v i s e d  f o r  the u s e  of the c o o p e ra t in g  m e d i c a l  d e p a r t ­

m e n t s .  The  f i r s t  f o r m s  w e r e  m o d i f i e d  s l igh t ly  a f t e r  a  s h o r t  p r e l i m i n a r y  

t r i a l ,  b u t  the i n f o r m a t i o n  r e q u e s t e d  w a s  n o t  a l t e r e d  e s s e n t i a l l y  du r in g  the 

s tudy p e r i o d .  The f o r m s  w e r e  so a r r a n g e d  tha t  the p a t i e n t s  w e r e  i d e n t i f i e d  

sole ly  by n u m b e r ,  t h u s  p r e s e r v i n g  the  e m p l o y e r - e m p l o y e e  an d  the p r o ­

f e s s i o n a l  r e l a t i o n s h i p s  an d  p r o t e c t i n g  the l e g a l  r e s p o n s i b i l i t i e s  of the 

p a r t i c i p a t i n g  c o m p a n i e s .  ' The  r e p o r t  b l a n k s  w e r e  m o d e l e d  a f t e r  the one 

des ig n e d  o r i g i n a l l y  by the New Y o r k  S ta te  H e a l th  D e p a r t m e n t ,  s ince  th i s  

f o r m  had  b e e n  c op ied  w ide ly  by o t h e r  s t a t e  c a n c e r  r e g i s t r i e s .  It w as  

hoped th a t  th is  s i m i l a r i t y  wou ld  r e d u c e  the c l e r i c a l  e f f o r t  r e q u i r e d  to 

a s s e m b l e  the n e e d e d  da ta .

At  the s t a r t  of the p r o j e c t ,  the r e p o r t s  c a m e  in  s lowly ,  and  the 

r e s p o n s e  w a s  not  u n i f o r m  f o r  w ha t  a p p e a r e d  a t  t h a t  t im e  to be good a n d  

su f f ic ien t  r e a s o n s .  The  f i r s t  w a s  t h a t  c e r t a i n  of the c o m p a n i e s  had no 

c e n t r a l i z e d  m e d i c a l  d e p a r t m e n t ,  no f i l e s  of e a r l i e r  c a s e s ,  a nd  u s u a l l y  no 

m e c h a n i s m  f o r  n o t i f i c a t i o n  of d e a th s  o r  i l l n e s s e s  a m o n g  t h e i r  e m p l o y e e s .  

E ve n  in  fu l l  t im e  m e d i c a l  d e p a r t m e n t s ,  the  c e n t r a l  r e c o r d i n g  a r r a n g e m e n t s
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[ were  r e c e n t  and  t h e r e  w e r e  no p a s t  h i s t o r i e s ,  o r  the  r e c o r d i n g  s y s t e m

employed, w a s  not  a r r a n g e d  to p r o v id e  th is  type  of i n f o r m a t io n ,  o r  the i n f o r ­

mat ion  w a s  no t  r e a d i l y  a c c e s s i b l e .

F u r t h e r m o r e ,  t h i s  w a s  a t r a d i t i o n - b r e a k i n g  v e n t u r e .  The c o m p a n i e s  

and p h y s i c i a n s  w e r e  r e q u i r e d  to r e p o r t  r e g u l a r l y  and  a c c u r a t e l y  to an u n ­

offic ia l  c e n t r a l  a g e n c y .  It h a s  a lw a y s  b e e n  d i f f icu l t  to s e c u r e  off i c ia l  r e p o r t s  

f ro m  busy  p h y s i c i a n s ,  but  in  th i s  i n s t a n c e  add i t io n a l  c l e r i c a l  h e lp  and  s u p e r ­

v i s ion  w e r e  f r e q u e n t l y  r e q u i r e d  of  the c o o p e r a t i n g  com pany .  T h i s  m a d e  i t  

a lm o s t  i m p o s s i b l e  a t  t i m e s  to s e c u r e  the r e q u e s t e d  i n f o r m a t i o n .  A few 

c o m p a n ie s  r e m a i n e d  w a r y  to £he end  an d  n e v e r  r e l e a s e d  t h e i r  c a s e  h i s t o r i e s  

to the i n d u s t r y  pool .  O t h e r s  s en t  in the c a s e s  a l r e a d y  in  t h e i r  f i l e s  and  

r e p o r t e d  s u b s e q u e n t ly  only a s c a t t e r i n g  o r  none of t h e i r  c u r r e n t  c a s e s .

Som e f u r n i s h e d  only c u r r e n t  r e c o r d s  f o r  a y e a r  o r  two.  The  i n a d e q u a c i e s  

of r e p o r t i n g  a r e  qui te  a p p a r e n t  e v e n  w i th  only a s u p e r f i c i a l  s tudy  of Tab le  1* 

of the Append ix  II.

F o r  e x a m p l e ,  one l a r g e  oi l  c o m p a n y  wi th  an e x c e l l e n t  m e d i c a l  

d e p a r t m e n t  and  an  a d e q u a t e  fo l lowup  a m o n g  s o m e  26, 000 w o r k e r s  ha s  

r e p o r t e d  516 n e w  c a s e s  w i th in  the f i v e - y e a r  p e r i o d  of 1951-1955  - an  a v e r a g e  

of 10 3 .2  c a s e s  p e r  y e a r .  In c o n t r a s t ,  only 1367 c a s e s  w e r e  r e p o r t e d  du r in g  

a s i x - y e a r  p e r i o d  (1950-1955)  f r o m  s e v e n t e e n  c o m p a n i e s  f r o m  an  e m p lo y e e  

popula t ion  of a t  l e a s t  100, 000. At  b e s t ,  t h e r e f o r e ,  one w i l l  b e l i e v e  tha t  l e s s

*In t h i s  t ab u la t i o n ,  the 1964 i n d iv i d u a l s  wi th  s ing le  n e o p l a s m s  a r e  d i s t r i b u t e d  
a c c o r d in g  to y e a r  of o n s e t  a n d  r e p o r t i n g  c o m p a n y .  T h o s e  w i th  m u l t ip le  
t u m o r s  a r e  e x c lu d e d  b e c a u s e  in  s o m e  of  t h e s e  i n d iv i d u a l s  the o n s e t s  w e r e  
bo th  b e fo r e  and  a f t e r  the s t a r t i n g  d a te  of the c u r r e n t  r e g i s t r y .

*
*

i

I

I
Í:l
$

API 0 6 6 4 9

A



than ha lf  of the c a s e s  w e r e  r e p o r t e d .  It i s  a l s o  n o t ew or thy ,  a l though  not  

i m p o r t a n t  to t h e s e  a n a l y s e s ,  tha t  i t  p r o v e d  i m p o s s i b l e  to d e t e r m i n e  the 

ex a ct y e a r  of o n s e t  - a s  c o n t r a s t e d  to the y e a r  of r e p o r t  - of  m o r e  than  a 

th i rd  of the c a s e s .

S e x . In A ppend ix  II, T a b le  2, the 2055 c a s e s  w i th  bo th  s ingle  

and m u l t ip l e  n e o p l a s m s  r e c o r d e d  in  the h i s t o r i c a l  a nd  c u r r e n t  r e g i s t r i e s  

a r e  c l a s s i f i e d  a c c o r d i n g  to s e x  a n d  r a c e .  C a n c e r  a m ong  f e m a le  e m p l o y e e s  

a ccoun ted  f o r  only 99 o r  a p p r o x i m a t e l y  5 p e r c e n t  of the t o ta l  r e p o r t e d .  T h i s  

d i s p r o p o r t i o n  obv ious ly  r e f l e c t s  the f a c t  th a t  m a l e s  p r e d o m i n a t e  among  the 

e m p lo y e e s  of t h i s  i n d u s t r y .  H o w e v e r ,  w i thou t  e x a c t  knowledge  of the p r o ­

p o r t i o n  of f e m a l e s ,  one canno t  d r a w  an y  c o n c lu s io n  f r o m  th e s e  da ta .

The  f e m a l e  c a s e s  bo th  in the h i s t o r i c a l  g r o u p  a n d  c u r r e n t  r e g i s t r y  

(onse t  b e fo r e  and  a f t e r  J a n u a r y  1, 19 50) a r e - r e d i s t r i b u t e d  in  Append ix  II, 

Tab le  3, a c c o r d i n g  to p r i m a r y  s i t e .  T h e r e  w e r e  only 19 in  the f o r m e r  and  

71 in the l a t t e r  c a t e g o r y .  S ince  the  s a m p l e s  a r e  so v e r y  s m a l l ,  f u r t h e r  

c o m p a r i s o n s  a r e  not  f e a s i b l e .  H o w e v e r ,  a s  one m ig h t  e xpe c t ,  the d i s t r i b u ­

tion of p r i m a r y  s i t e s  of the t u m o r s  a s  r e p o r t e d  in  bo th  c l a s s e s  do not  d i f f e r  

g r e a t l y  f r o m  tha t  o b ta ined  by  the P u b l i c  H e a l th  S e r v i c e  i n  t h e i r  1947 su rv e y .

R a c e . T h i s  i s  a n o t h e r  i m p o r t a n t  v a r i a b l e  in c a r c i n o g e n e s i s ,  but  

u n fo r t u n a t e ly  the r e c o r d s  f r o m  the p e t r o l e u m  i n d u s t r y  a s  a s s e m b l e d  do not  

p e r m i t  r e a d y  e v a lu a t io n  of i t s  f o r c e .  Only  31 of the c a s e s  w e r e  l i s t e d  a s  

having o c c u r r e d  a m o n g  n e g r o e s ,  bu t  no i n f o r m a t i o n  w a s  a v a i l a b l e  f o r  146. 

Th i s  i nab i l i ty  to s e p a r a t e  out  r a c i a l  g r o u p s  s t e m s  f r o m  the t e r m s  of the
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F a i r  E m p l o y m e n t  P r a c t i c e  A c t s  which  p r e v e n t  r e c o r d i n g  of th i s  k ind  of i n ­

f o r m a t i o n  on of f i c ia l  o r  com pany  f o r m s .  I t  i s  p a r t i c u l a r l y  u n f o r t u n a te  that  

while the  s e l e c t i o n  fo r  d i s e a s e  h a s  a lw a y s  a g e n e t i c  com ponen t ,  the f o rc e  

of so c ia l  a nd  e c o n o m i c  c h a n g e s  now h a m p e r  and  p r o b a b l y  in  the f u tu r e  wil l  

p r e v e n t  g e n e r a l  i n v e s t i g a t i o n s  of t h i s  v a r i a b l e  in  i n d u s t r i a l  p o p u la t ions .

C l in ic a l  H i s t o r y . T h i s  p o r t i o n  of the r e c o r d  w a s  u s u a l l y  f i l l e d  

in v e r y  w e l l .  S e ld o m  w a s  t h e r e  n e e d  to s e e k  a d d i t io n a l  i n f o r m a t i o n ,  but  

some ed i t ing  and  p r o f e s s i o n a l  i n t e r p r e t a t i o n  w e r e  r e q u i r e d  fo r  a p p r o x i m a t e l y  

25 p e r c e n t  of the r e p o r t s .  The q u e s t i o n s  u s u a l l y  r a i s e d  c o n c e r n e d  the 

p r i m a r y  s i t e ,  h i s t o g e n ic  type,  s ta ge  of the  d i s e a s e ,  a nd  the e x ten t  and  

n u m b e r  of m é t a s t a s é s .  It  b e c a m e  a p p a r e n t  e a r l y  tha t  the da te  of d i a g n o s i s  

and the da te  an d  k ind  of t r e a t m e n t  cou ld  no t  be r e a d i ly  c o n f i r m e d  o r  t a b u ­

la ted .  When a v a i l a b l e ,  t h i s  k ind  of i n f o r m a t i o n  w a s  co d e d  and  t r a n s f e r r e d  

to the IBM c a r d s ,  bu t  a c c e p t a b l e  a n s w e r s  w e r e  l ac k in g  in  m o r e  than  50 p e r ­

cent  of the f o r m s .

P r i m a r y  S i t e s . The p r i m a r y  s i t e s  w e r e  s e p a r a t e d  a c c o r d i n g  to 

the c l a s s i f i c a t i o n s  o r i g i n a l l y  d e v i s e d  by D r .  H a r o l d  D o r n  of the N a t iona l  

I n s t i t u t e s  of H e a l th  f o r  the M a r y l a n d  S ta te  C a n c e r  P r o g r a m .  T h i s  code 

a l s o  i n d i c a t e s  the s t a g e  of  the d i s e a s e ,  a s  w e l l  a s  the n u m b e r  and  lo ca t ion  

of m e t a s t a t i c  s i t e s .  It  w a s  d i f f icu l t  a t  t i m e s  to c l a s s i f y  c l e a r l y  s o m e  of  the 

c a n c e r s ,  p a r t i c u l a r l y  t h o s e  of the sk in  a n d  m u c o s a l  s u r f a c e s  of the l ip.  

O t h e r w i s e ,  the c a t e g o r i e s  p r o v e d  r e a s o n a b l y  sound a n d  a d e q u a t e ,  and  the 

c a s e s  w e r e  e a s i l y  g r o u p e d .

- 1 1 -
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A ppend ix  II, T a b le  3, r e a r r a n g e s  the c a s e s ,  bo th  h i s t o r i c a l  and 

c u r r e n t ,  m a l e  an d  f e m a l e ,  a c c o r d in g  to the p r i m a r y  s i te  of the t u m o r  a s  

r e p o r t e d .  A s i m i l a r  d i s t r i b u t i o n  (a t  a l l  a g e s )  of the c a n c e r  c a s e s  r e p o r t e d  

f rom  the ten  c i t i e s  in c lu d e d  in the s tudy  of the N a t iona l  C a n c e r  I n s t i tu t e ,  

is  a l so  p r o v i d e d  f o r  c o m p a r i s o n .  The  m a j o r  d i f f e r e n c e s  w i l l  be  n o t ed  in 

the n u m b e r  of t u m o r s  of the d i g e s t i v e  s y s t e m  and  p e r i t o n e u m  a m ong  m a l e s  

with o n s e t  p r i o r  to 1950, an d  n e o p l a s m s  of the skin and  sof t  t i s s u e  w i th  o n s e t  

a f t e r  tha t  d a te .  T h e s e  v a r i a t i o n s  have  b e e n  n o te d  in  e a r l i e r  r e p o r t s .  The 

re l a t ive  p r o p o r t i o n s  of c a s e s  wi th  o t h e r  p r i m a r y  s i t e s ,  on the o t h e r  hand,  

c o r r e s p o n d  r e a s o n a b l y  w e l l  w i th  the  U .S .  e x p e r i e n c e .

Type  of T u m o r . The  h i s t o g e n i c  t y p e s  of the t u m o r s  r e p o r t e d  w e r e  

c l a s s i f i e d  fol lowing  the code d e v i s e d  a n d  r e c o m m e n d e d  by the A m e r i c a n  

C a n c e r  S o c i e ty .  Th i s  n u m e r i c a l  s y s t e m  a l s o  p e r m i t s  s e p a r a t i o n  a s  to the 

d e g re e  of m a l ig n a n c y .  It  p r o v e d  v e r y  s a t i s f a c t o r y  f o r  the p u r p o s e s  of the 

s tudy, a n d  a l l  of the a c c e p t a b l e  r e c o r d s  w e r e  f ina l ly  coded  wi thou t  undue  

d i f f ic u l ty .

i

The t u m o r s  r e p o r t e d  w e r e  l a r g e l y  m a l ig n a n t .  A m ong  the c a s e s  

r e p o r t e d  a s  having t h e i r  o n s e t  p r i o r  to 1950, 53 of 668 ( 7 .9  p e rc e n t )  w e r e  

benign ,  a nd  of those  o c c u r r i n g  s u b s e q u e n t ly ,  103 of  1367 (7. 5 p e r c e n t ) .

All  s u b s e q u e n t  t a b u l a t i o n s  a r e  l i m i t e d  s o le ly  to the  d i s t r i b u t i o n  of the 

m a l i g n a n t  n e o p l a s m s  bo th  a s  to s i te  and  k ind .  The  n u m b e r  of benign  

l e s i o n s  i s  f a r  too s m a l l  to j u s t i fy  a s i m i l a r  s tudy .  E i g h t  i n d iv id u a l s  w e r e  

r e p o r t e d  w i th  m u l t i p l e  n e o p l a s m s .  T w e n t y - s e v e n  ha d  m u l t i p l e  s i t e s  of the 

s a m e  type of  t u m o r .



.  ’ Q -

O c c u p a t io n a l  H i s t o r y . With the q u e s t i o n s  in t h i s  p a r t  of the 

r e p o r t  f o r m ,  an a t t e m p t  w a s  m a d e  to s e c u r e  an o r d e r l y  c h r o n o l o g i c a l  l i s t ­

ing of the p a t i e n t ' s  v a r i o u s  o c c u p a t io n s  a s  w e l l  a s  h i s  spe c i f ic  w o r k  a s s i g n ­

m e n t s  in the p e t r o l e u m  i n d u s t r y .  T h i s  i n f o r m a t i o n  w a s  sought  wi th  the goa l  

of a s s e m b l i n g  s u f f i c i en t  d a ta  to p e r m i t  the c l a s s i f i c a t i o n ,  of the  a f f e c te d  

p e r s o n s ,  a t  the o n s e t  of the t u m o r ,  a c c o r d i n g  to e m p l o y m e n t  s t a tu s  and 

work  a s s i g n m e n t s  in the p e t r o l e u m  i n d u s t r y ,  and a l s o  a s  to o t h e r  c o n ta c t s  

with p o s s ib l e  i r r i t a n t s ,  and  s i m i l a r  v a r i a b l e s .  It  w a s  r e c o g n i z e d  tha t  only 

ve ry  g r o s s  s e p a r a t i o n s  wou ld  be p o s s i b l e ,  a nd  tha t  the  s e v e r i t y  an d  d u r a t io n  

of e x p o s u r e  cou ld  only be a p p r o x i m a t e d .  H ow e ver ,  it  s e e m e d  d e s i r a b l e  

to div ide into a  few b r o a d  c a t e g o r i e s  the h a z a r d  p a t t e r n s  of the r e p o r t e d  

c a s e s  fo r  c o r r e l a t i o n  w i th  the type and  p r i m a r y  s i te  of t h e i r  t u m o r s .

The  a n s w e r s  r e c e i v e d  p r o v e d  m o s t  t r o u b l e s o m e ,  bo th  in coding 

and in  the p r e p a r a t i o n  of w o r k  t a b l e s .  As  can  be s e en  in the  a c c o m p a n y in g  

s u m m a r y  (T ab le  1), a f a i r l y  s i z e a b le  p r o p o r t i o n  (35 p e r c e n t )  of the c a s e s  

could not be c a t e g o r i z e d  even  wi th  the u s e  of v e r y  b r o a d  o c c u p a t io n a l  g r o u p ­

ings.  This  w a s  t ru e  of  t h o se  having t h e i r  o n s e t  e i t h e r  b e f o r e  o r  a f t e r  1950.

G e o g r a p h i c  L o c a t i o n . As the  r e p o r t s  w e r e  r e c e i v e d  and  p r o c e s s e d ,  

they w e r e  c l a s s i f i e d  a c c o r d i n g  to the g e o g r a p h i c  loca t ion  of the r e f i n e r y  o r  

plant  w h e r e  the e m p l o y e e  w a s  w ork in g  a t  the t im e  of o n s e t  of the t u m o r .  Th i s  

was done in o r d e r  to a s c e r t a i n  i f  c l i m a t i c  f a c t o r s  i n f lu e n c e d  in  any  way the 

r e l a t i v e  f r e q u e n c i e s  e i t h e r  a s  to  p r i m a r y  s i t e  o r  type of c a n c e r  a m o n g  

p e t r o l e u m  w o r k e r s .  T h e s e  d a ta  would  a l s o  p e r m i t  a d j u s t m e n t  of the o b s e r v e d  

d i f f e r e n c e s  tha t  m ig h t  be r e l a t e d  in s o m e  way to r e s i d e n c e .  I t  h a s  b e e n
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MALES WITH MALIGNANT NEOPLASMS

TABLE 1

PETROLEUM BEFORE 1950 ! AFTER 1950

OCCUPATION
NO. % NO. %

KNOWN 367 6 2 . 7 744 6 4 . 2

UNKNOWN 218 3 7 . 3 415 3 5 . 8

TOTAL 585 1 0 0 . 0 1159 1 0 0 . 0

•o
P»



- 20 -

s h o w n  in  m a n y  o t h e r  s t u d i e s  t h a t  s k i n  c a n c e r s  a r e  t a r  m o r e  f r e q u e n t  i n  th e  

S o u th -

In the t ab le  on the  fol lowing  page  (T a b le  2), the g e o g r a p h i c a l  

d i s t r ib u t io n  of the r e p o r t e d  c a s e s  h a s  been  s u m m a r i z e d .  They  have  been  

g rouped  in to  fou r  l a r g e  a r e a s ,  N o r th ,  South,  C e n t r a l ,  a nd  W e s t .  Of the 

1867 c a s e s  r e p o r t e d ,  1448 could be so l o c a t e d .  It wi l l  be  no ted  that  m o r e  

c a se s  having  t h e i r  o n s e t  p r i o r  to 1950 c a m e  f r o m  the South,  w h e r e a s  the 

West  i n c r e a s e d  i t s  p r o p o r t i o n  s u b s e q u e n t  to that  da te .  C a s e s  a m ong  

m a r i n e  w o r k e r s ,  pipe l ine c r e w s ,  an d  p r o d u c t io n  w o r k e r s ,  and  th o se  a r i s i n g  

outs ide of the U-S .  , a c c o u n t e d  f o r  326 of the r e p o r t s .  F i f t y - s i x  had  too 

l i t t le  i n f o r m a t i o n  to p e r m i t  c l a s s i f i c a t i o n .  A s  a whole ,  h o w e v e r ,  the 

r e c o r d s  w e r e  su f f i c i en t ly  c o m p le te  to p e r m i t  d i s t r i b u t i o n  of the r e p o r t e d  

c a s e s  in to  t h e s e  b r o a d  g e o g r a p h i c  c a t e g o r i e s  f o r  c o m p a r i s o n  wi th  the  U .S .  

e x p e r i e n c e .

O t h e r  I r r i t a n t s .  The r e c o r d  f o r m  in c lu d e d  q u e s t i o n s  dea l ing  with 

e x posu re  to i r r i t a n t s  o t h e r  than  p e t r o l e u m ,  e i t h e r  in o r  out  of the oil 

i nd u s t ry .  T h e s e  w e r e  p h r a s e d  and  a r r a n g e d  so a s  to give s o m e  i n f o r m a ­

tion bo th  a s  to d e g r e e ,  kind ,  and  d u r a t i o n  of con tac t .  U n f o r tuna te ly ,  

m o s t  of t h e s e  i t e m s  p r o v e d  too d i f f icu l t  to a n s w e r ,  and  whi le  the r e s p o n s e s  

a s  given  w e r e  coded  and  t r a n s f e r r e d  to the IBM c a r d s ,  no t a b u la t i o n s  w e r e  

p r e p a r e d  fo r  th i s  r e p o r t .  W ithout  a c c u r a t e  knowledge  of the  w o r k  h i s t o r y  

and, in m a n y  c a s e s ,  wi thou t  a c c e s s  to the p a t i e n t ,  the p a r t i c i p a t i n g  m e d i c a l  

d i r e c t o r s  cou ld  no t  c o l l e c t  t h e s e  da ta .  It b e c a m e  e v id e n t  e a r l y  tha t  only 

g e n e ra l  s t a t e m e n t s  could be m a d e ,  p a r t i c u l a r l y  s ince  m o s t  of t h e s e  h a z a r d o u s  

con tac ts  do not  o c c u r  in the p lan t  e n v i r o n m e n t .
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PERCENTILE DISTRIBUTION OF CANCER 
REPORTED ACCORDING TO GEOGRAPHIC LOCATION

TABI£ 2

YEAR OF 

ONSET

NORTH SOUTH CENTRAL WEST TOT/1lL

NO. % NO. % NO.

-------- !--------

% NO. % NO. %

BEFORE

1950
172 3 3 . 1 241 4 6 . 4 18 3 . 5 89 1 7 .1 520 1 0 0 .0

AFTER

1950
338 3 6 . 4 223 2 4 . 0 38 4 . 1 329 3 5 . 4 928 1 0 0 .0



- 21

P r i m a r y  S i t e . In A ppe nd ix  II, T a b le  3, the r e p o r t e d  c a s e s  with 

m al ignan t  n e o p l a s m s  a r e  d i s t r i b u t e d  a c c o r d i n g  to sex,  da te  of onse t ,  a n d  

p r i m a r y  s i te  of the t u m o r .  The U .S .  e x p e r i e n c e ,  a s  c o l l e c t e d  by the P u b l i c  

Heal th  S e r v i c e , i s  i n c lu d e d  f o r  c o m p a r i s o n .

It w il l  be  n o t ed  tha t  the p r o p o r t i o n  of t u m o r s  of the d ig e s t iv e  

sys tem  a nd  p e r i t o n e u m ,  having t h e i r  o n s e t  a m ong  m a l e s  p r i o r  to 1950, 

was m u c h  l a r g e r  than  that  found in  the U-S.  a s  a whole and  a m ong  the 

c u r r e n t  c a s e s  r e p o r t e d  a f t e r  1950. In the l a t t e r  g roup ,  in t u rn ,  the r e l a t i v e  

num ber  of c a n c e r s  of the skin an d  sof t  t i s s u e s  w a s  g r e a t e r .  The d i s t r i b u ­

tion of o t h e r  t u m o r s  dfffe r e d  .only s l igh t ly  f r o m  the U .S .  v a lu e s .  No va l id  

c o m p a r i s o n s  a r e  p o s s i b l e  b e c a u s e  of the s m a l l  n u m b e r  of c a s e s  r e p o r t e d ,  

but i t  m a y  be sa id  tha t  in g e n e r a l  the  U .S .  p a t t e r n  f o r  s i t e s  of t u m o r s  w a s  

p a ra l l e l e d .

In A ppe nd ix  II, T a b le  4, the m a l i g n a n t  n e o p l a s m s  hav ing  t h e i r  

onset  p r i o r  to 1950 a r e  r e d i s t r i b u t e d  bo th  a s  to p r i m a r y  s i te  an d  o c c u p a t io n a l  

a s s i g n m e n t  The  e x c e s s  of n e o p l a s m s  of the d ig es t iv e  s y s t e m  an d  p e r i t o n e u m  

c a r r i e s  on t h ro u g h  m o s t  of the job  c l a s s i f i c a t i o n s ,  even inc lud ing  the unknown 

group.  T h u s  i t  s e e m s  un l ik e ly  tha t  t h i s  d i f f e r e n c e  i s  r e l a t e d  to any s p e c i a l  

occupat iona l  f a c t o r  in the p e t r o l e u m  i n d u s t r y .  T h i s  point  of v iew i s  f u r t h e r  

suppor ted  by the f inding tha t  t h e r e  i s  no c o n c e n t r a t i o n  of suc h  s i t e s  in a s s o c i ­

at ion wi th  any  p a r t i c u l a r  o c c u p a t io n  a m o n g  the  c a s e s  r e p o r t e d  a f t e r  1950.

N e a r l y  a l l  o f  t h e  a s s e m b l e d  c a s e s ,  b o t h  h i s t o r i c a l  a n d  c u r r e n t ,  

a r e  d e r i v e d  f r o m  a  m a l e  w o r k i n g  p o p u l a t i o n  b e t w e e n  2 0 - 6 9  y e a r s  o f  a g e .
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With the thought  that  th is  b i a s e d  age  g roup ing  m ig h t  expla in ,  in p a r t ,  som e  

oi the d i f f e r e n c e s  in r e l a t i v e  n u m b e r s  of t u m o r s  of the d ig es t iv e  t r a c t ,  

the da ta  c o n c e r n e d  wi th  U .S .  e x p e r i e n c e  w e r e  r e d i s t r i b u t e d  into  the t h r e e  

pe r t inen t  b r o a d  g r o u p s .  The r e s u l t s  a r e  given  in  tex t  Tab le  3. It  wi l l  be 

noted that  t h e r e  i s  m u c h  g r e a t e r  c o r r e s p o n d e n c e  in the r e l a t i v e  f r e q u e n c i e s .  

To r e i n f o r c e  f u r t h e r  th i s  a s s u m p t i o n ,  the f i g u r e s  of one c om pa ny  tha t  has  

followed i t s  t u m o r  c a s e s  v e r y  c a r e f u l l y  wi th in  r e c e n t  y e a r s  w e r e  a l s o  

obtained-  ( T h e s e  c a s e s  a r e  not  i n c lu d e d  in the A P I  s a m p l e . )  The p a t t e r n  

of p r i m a r y  s i t e s  a g a in  w as  found to be qui te  s i m i l a r  to the v a lu e s  fo r  the 

o lde r  age g r o u p s  in the U S. /See t ex t  T a b le  3 . )

The  e x c e s s i v e  p r o p o r t i o n  of t u m o r s  of the skin and sof t  t i s s u e s  

in the c a s e s  having  t h e i r  o n s e t  a f t e r  1950 a l s o  r e q u i r e d  s o m e  exp lana t ion .

It wil l  be n o t e d  aga in  in  A ppend ix  II, T a b le  4, t h a t  t h e r e  w a s  no obvious 

a s s o c i a t i o n  w i th  any  given  o c c u p a t io n a l  c l a s s i f i c a t i o n .  An a c coun t ing  of the 

age g r o u p in g s  ( tex t  T a b le  3) f a i l e d  to ex p la in  the d i f f e r e n c e .  F u r t h e r m o r e ,  

the e x p e r i e n c e  of C o m pa ny  X p a r a l l e l e d  c lo s e l y  the d i s t r i b u t i o n  of the 

c u r r e n t  c a s e s  r e p o r t e d  by  the p e t r o l e u m  i n d u s t r y  a s  a whole .  A c c o r d in g ly ,  

c o n s id e r a t i o n  w a s  given to the p o s s ib l e  e f f e c t  of c l i m a t e  and  s o l a r  e x p o s u r e .  

A lm ost  25 p e r c e n t  of the A P I  c a s e s ,  a s  i n d i c a t e d  in  t e x t  T a b le  2, was 

r e p o r t e d  f r o m  oi l i n s t a l l a t i o n s  in s o u t h e r n  s t a t e s .  In the t abu la t ion  of the 

U.S .  e x p e r i e n c e ,  only fou r  l a r g e  s o u t h e r n  c i t i e s  w e r e  i n c lude d .  Of t h e s e ,  

the c l i m a t i c  c ond i t ions  in New O r l e a n s  a n d  D a l l a s  a r e  s i m i l a r  to those  to 

which the p e t r o l e u m  w o r k e r s  w e r e  e x p o s e d .  T h e s e  s u b - t a b u l a t i o n s  a r e  

given in A pp e n d ix  II, T a b l e s  9 t h r o u g h  12 i n c l u s iv e .
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T A H U i  :i
IJ .S . MAGES + 

PREVALENT IN 1947 Wn ITE 
MAIE 
EM P .

X C Ü . t i

\P i  MATE EMPLOYEES ]

PH t MA If ' 

S 1TE ALT
AGES 2 0 - 6 9 2 0 - 3 9 4 0 - 6 9

9FT ORE 
1950

AFTER
1950

UfJCCAl. CAVITY 6 . 9 7 .3 6 . 3 7 3 3 . 3 3 . 3 4 . 1

DIGESTIVE
SYSTEM 2 8 . 7 31 .2 1 5 . 0 32 7 ' 3 0 . 1 35 0 2 6  2

RESPIRATOR''
SVSTEM 1 2 . 6 14 1 6 0 1 4 . 8  • , 15 2 11 .5 15 7

UREAS! .2 .3 .2 .2 3 .0 .2

GENITAL. ORGANS 1 0 .4 8 . 2 8 . 6 8 . 1 7 . 0 8 . 6 7 . 9

URINAIli S /STEM 6 9 7 2 41 .2 7 . 5 5 .1 6 5 5 . 6

SKIN AND 
SOFT TISSUES 1 9 .3 1 6 .6 21 .7 16 0 2 9 . 2 15 7 2 8 . 5

BONES .8 .7 2 .  I .5 .6 2 1 . 8

BRAIN 2 . 7 2 . 1 8 . 1 1 .8 2 .1 1 .7 1 . 8

LVMPH. AND 
REMA. S VSTEMS

6 . 7 7 . 6 2 0 . 7 6 . 0 4 . 0 6 . 5 5 .0

OTHER SITES 4 . 8 4 .6 7 . 8 4 . 3 3 .  I 6 . 2 4 . 2

• fr'rorn M o r b i d i t y  f r o m C a n c e r  i n  Ui e  U n i t e d  S t a t e s ,  ’ P u b l i c  Me n i t i .  Mouog r a  p i i , No.  2 i i  t PUS o f  DIIEW ( 1 0 4 7 ) .  
♦ ■ ^ P e r s o n a l  Commun i c a  t i m i  ( C a s e s  r e p o r t e d  b e t w e e n  11)50 - 1 0 5 6 ) .
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In A ppend ix  II, T a b le  9, the U .S .  e x p e r i e n c e  fo r  m a l e s  a g e d  

¿5 -64  fo r  the  " T e n  C i ty"  s tudy h a s  b e e n  c o m p a r e d  w i th  the A P I  g r o u p  of 

c a s e s .  It i s  obv ious  th a t  t h e r e  i s  a  l a r g e  d i f f e r e n c e  b e tw e e n  the s o u th e r n  

and n o r t h e r n  c i t i e s .

In Append ix  II, T a b le  10, the A P I  t u m o r  c a s e s  a r e  d iv ide d  g e o ­

g r aph ic a l ly ,  a n d  the  e x c e s s  of t u m o r s  of the skin  in  the  South,  in  bo th  the 

" H i s t o r i c a l "  a nd  " C u r r e n t "  c a t e g o r i e s ,  b e c o m e s  e ven  m o r e  a p p a r e n t .  In 

this t abu la t ion  i t  w i l l  be  n o t ed  that  the  U .S .  e x p e r i e n c e  wi th  skin  t u m o r s ,  

when e x a m i n e d  a c c o r d i n g  to b r o a d  age  g r o up ing  a s  w e l l  a s  g e o g r a p h i c a l  

loca t ion,  i s  e s s e n t i a l l y  the s a m e  in  a l l  r e s p e c t s  a s  t h a t  r e c o r d e d  in  the 

p e t r o l e u m  i n d u s t r y .

A m o r e  d e t a i l e d  b r e a k d o w n  of t h e s e  o b s e r v a t i o n s  i s  g iven  in 

Appendix II, T a b le  11. In th is  t abu la t ion ,  the b r o a d  g r o u p s  of t u m o r s  of 

the sk in and  the  d i g e s t i v e  an d  r e s p i r a t o r y  s y s t e m s  a r e  s e p a r a t e d  a c c o r d ­

ing to the p r i n c i p a l  s i t e s  i n c lu d e d  wi th in  t h e s e  c a t e g o r i e s  an d  a r e  a r r a n g e d  

ac co rd ing  to the g e o g r a p h i c a l  l o c a t io n  of the c a s e .  The n u m b e r  of t u m o r s  

that fe l l  into e a c h  c l a s s i f i c a t i o n  w a s  not  l a r g e  a nd  the  d i f f e r e n c e s  found 

were  not  t e s t e d  s t a t i s t i c a l l y .  I t  i s  n o t e w o r t h y ,  h o w e v e r ,  t h a t  once a ga in  

the p a t t e r n  of p r i n c i p a l  s i t e s  fo l low s  e s s e n t i a l l y  the U .S .  e x p e r i e n c e  as  

ad ju s ted  fo r  g e o g r a p h i c a l  d i s t r i b u t i o n .

In A pp e n d ix  II, T a b le  12, t h e s e  s a m e  b r o a d  g r o u p s  of t u m o r s  

have been  r e a r r a n g e d  a c c o r d i n g  to the  m a j o r  o c c u p a t io n a l  c l a s s e s  an d  the 

date of onse t  of the t u m o r .  It  i s  i n t e r e s t i n g  to o b s e r v e  t h a t  the f a i l u r e
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to p rov id e  su f f ic ien t  i n f o r m a t i o n  to p e r m i t  oc c u p a t io n a l  g ro u p in g  w as  not  

l im i te d  to any  p a r t i c u l a r  p r i m a r y  s i te  bu t  w a s  s e e m i n g ly  e n t i r e l y  r a n d o m .

There  a r e  s o m e  d i f f e r e n c e s  in the d i s t r i b u t i o n  of the h i s t o r i c a l  and  c u r r e n t  

c a s e s .  The  t u m o r s  of the d i g e s t iv e  s y s t e m ,  e s p e c i a l l y  those  hav ing  the i r  

onse t  p r i o r  to 1950, s t a n d  out  a ga in .  T h i s  phe n o m e n o n  i s  s m o o t h e d  out  in 

the c u r r e n t  g r o u p  of c a s e s .

Without  va l id  d a ta  a s  to the s iz e  of the  po p u la t io n s  c o n c e r n e d ,  

inc idence  r a t e s  canno t  be c a l c u l a t e d  f r o m  the n u m b e r s  of c a s e s .  C o m p a r i s o n s ,  

t h e r e f o r e ,  can only be c o n s i d e r e d  a s  s p e c u l a t i v e .  N e v e r t h e l e s s ,  i t  i s  i n t e r e s t ­

ing to o b s e r v e  t h a t  a p p r o x i m a t e l y  the s a m e  n u m b e r  of t u m o r s  of the r e s p i r a t o r y  

s y s te m  w e r e  r e p o r t e d  a m ong  r e f i n e r y  w o r k m e n  a n d  e x e c u t iv e s .  The v e r y  

s l ight ly  h i g h e r  p r o p o r t i o n  of skin t u m o r s  in  the  p r o d u c t i o n  an d  r e f i n e r y  

w o r k e r s  m ig h t ,  p e r h a p s ,  be c o n s i d e r e d  in d i c a t i v e  of g r e a t e r  oc c u p a t io n a l  

r i s k .  All  th a t  can be s a id  of t h e s e  f ind ings  i s  t h a t  they  a r e  not  r e m a r k a b l e  

or  c o n t r a r y  to w h a t  m i g h t  be e xp e c t e d .
i

H i s to l o g i c a l  T y p e . A pp e n d ix  II, T a b l e s  6 and 8, a r e  t ab u la t i o n s  

of the h i s t o l o g ic a l  t y p e s  of the m a l i g n a n t  t u m o r s  r e p o r t e d  a c c o r d i n g  to sex ,  

date of o n s e t ,  and  o c c u p a t io n .  The p r o p o r t i o n  of n o n - g l a n d u l a r  ep i th e l i a l  

t u m o r s  i s  s o m e w h a t  l a r g e r  in  the A P I  g r o u p  a s  c o m p a r e d  to the U. S-  

values .  T h i s  h o ld s  g e n e r a l l y  in  a l l  of  the b r o a d  o c c u p a t io n a l  c l a s s e s  and  

with r e s p e c t  to the c a s e s  r e p o r t e d  b e f o r e  a nd  a f t e r  1950.

In t ex t  T a b le  4  t h e s e  d a ta  have  b e e n  s u m m a r i z e d  an d  c o m p a r e d  to 

U. S.  e x p e r i e n c e  a d j u s t e d  fo r  age .  The o b s e r v e d  d i f f e r e n c e s  a r e  i n c r e a s e d
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TABLE 4

U . S .  MALES* API MALE EMPLOYEES

TYPE OF 

NEOPLASM ALL CASES 
AND AGES

NEW CASES 1947
BEFORE

1950
AFTER
1950

2 0 - 6 4 2 0 - 3 4 3 5 - 6 4

GLANDULAR
EPITHELIUM

2 2 . 4 3 4 . 2 2 2 . 1 '  3 5 . 3 1 1 . 3 1 4 . 2

NON-GLANDULAR 
EPITHELIUM 6 0 . 1 5 1 . 7 4 3 . 0 ’ ) 5 2 . 5 6 6 . 5 6 9 . 9

LEUKEMIA 2 . 9 2 . 5 4 . 8 2 .2 2 . 2 1 . 2

LYMPHOMA 3 . 8 3 .6 8 . 6 3 . 1 4 . 8 4 . 1

NERVOUS TISSUES 2 . 0 1 . 3 3 . 7 1 . 1 .7 1 . 5

VASCULAR TISSUES .2 .2 .6 .1 .0 .1

MUSCLE .2 .4 .9 .4 .2 .2

NON-EPITHELIAL 
TISSUES

2 . 0 2 . 1 5 . 1 1 . 8 3 . 2 2 . 0

EMBRY.-MIXED 
TISSUES

1 .5 .8 2 . 3 .6 1 .0 1 . 8

NOT CLASSIFIED 4 . 8 2 . 6 8 . 4 2 . 0 1 0 .1 5 . 2

F r o m " M o r b i d i t y  f r o m  C a n c e r  i n  t h e  U n i t e d  S t a t e s ,  ’ P u b l i c  l l e a l l . i  M o n o g r a p h ,  N o .  2 9 ,  PUS o f  DREW ( 1 9 4 7 ) .
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by this c o m p a r i s o n .  If they  a r e  va lid ,  the e x p lan a tio n  ag a in  l i e s  in  the '

b ia se d  g e o g ra p h ic  g ro u p in g  of the A P I c a s e s .  As in d ic a te d  in  the d i s c u s s io n  

of the p r i m a r y  s i t e s ,  the a p p a re n t ly  e x c e s s iv e  p r o p o r t io n  of t u m o r s  of the 

skin could  be a c c o u n te d  fo r  by c o n s id e r in g  the g e o g ra p h ic  lo c a t io n .  A lthough  

a s im i la r  t a b u la t io n  w a s  n o t  m ad e  fo r  h i s to lo g ic a l  ty p e s ,  i t  m a y  be a s s u m e d  

re a so n a b ly  th a t  th e s e  d i f f e r e n c e s  w ould  a g a in  d i s a p p e a r .
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D is c u s s io n

F r o m  s e v e r a l  p o in ts  of v iew , th is  a t t e m p t  to e s t i m a t e  by e p id e m io ­

log ica l  te c h n iq u e s  the h a z a r d  of o c c u p a t io n a l  c a n c e r  f ro m  e x p o s u re  to 

p e tro le u m  and  i t s  f r a c t i o n s  canno t  be  c o n s id e r e d  an  e n t i r e ly  s u c c e s s fu l  

v en tu re .  Only two r e l a t i v e ly  s im p le  a p p r o a c h e s  w e re  im p le m e n te d ,  an d  

n e i th e r  w a s  e x p e c te d  to do m o re  than  to  in d ic a te  the  p r e s e n c e  of a p o s s ib le  

h a z a rd .  E v e n  though the l im i t e d  o b je c t iv e s  w e re  s e le c te d ,  the n u m b e r  of 

old and c u r r e n t  c a s e s  a s s e m b l e d  p r o v e d  f a r  too s m a l l  to p e r m i t  d e ta i le d  o r  

e la b o ra te  a n a ly s e s .

A c c o rd in g ly ,  only a few  p e r t i n e n t  v a r i a b l e s  w e re  e x a m in e d ,  

although a s  m an y  m o r e  w e re  of e q u a l  i n t e r e s t  an d  c o n c e rn .  On the o th e r  

hand, the s i m i l a r i t i e s  d e m o n s t r a t e d  in  the  p a t t e r n s  of d i s t r ib u t io n  be tw e en  

the U S. a n d  the A P I  c a s e s  w e re  n o te w o r th y .  The a p p a re n t  d i f f e r e n c e s  

could g e n e r a l l y  be e x p la in e d  e i t h e r  b e c a u s e  of the  age  g ro u p  in v o lv ed  o r  

b e c au se  of the  g e o g ra p h ic  lo c a t io n  of the  c a s e s .  It i s  u n f o r tu n a te  th a t  the 

size of the s a m p le  so l a b o r i o u s l y  c o l l e c te d  d id  no t w a r r a n t  e m p lo y m e n t  of 

s ta n d a rd  s ig n i f ic a n c e  t e s t s .

The e p id e m io lo g ic a l  w o rk ,  h o w e v e r ,  w as  p ro d u c t iv e  of c e r t a in  

in d i r e c t  b e n e f i t s .  The i n t e r e s t  s t im u la te d  by th is  in v e s t ig a t io n  of c a n c e r  

among e m p lo y e e s  of the o i l  c o m p a n ie s  c a r r i e d  o v e r  in to  o th e r  a r e a s ,  It 

pointed  up  the n e e d  fo r  m o r e  an d  b e t t e r  m e d ic a l  s u p e rv i s io n ,  coup led  w ith  

adequate  r e c o r d s  of the  m e d ic a l  and  o c c u p a t io n a l  h i s to r y  of e a c h  e m p lo y e e .

As a  m a t t e r  of f a c t ,  in  o r d e r  to im p r o v e  t h e i r  r e p o r t s ,  s e v e r a l  c o m p a n ie s  

took s te p s  d u r in g  the  s tudy  p e r io d  to i n s u r e  th a t  su ch  s e r v i c e s  and  in fo rm a t io n
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would be p ro v id e d .  Im p e tu s  w as  g iv e n  a l s o  to the m o v e m e n t  f o r  the 

c re a t io n  and  s u p p o r t  of c e n t r a l i z e d  m e d ic a l  d e p a r t m e n t s .

It w a s  r e c o g n iz e d  a lm o s t  a t  once  th a t  the r e p o r t in g  m e c h a n is m s  

dev ised  fo r  the tu m o r  s tu d ie s  d e a l t  only w ith  one o c c u p a t io n a l  p ro b le m ,  

while t h e r e  w e r e  m a n y  o th e r  i m p o r ta n t  h y g ien ic  m a t t e r s  fac ing  the m e d ic a l  

d e p a r tm e n t s .  A s  a c o n seq u e n c e ;  im p e tu s  w a s  g iven  to the g row ing  d e m a n d  

for a p r a c t i c a l  and  s y s te m a t ic  m e a n s  of g a th e r in g  and  r e c o r d in g  in  a 

c e n t r a l iz e d  a g e n cy  the a c c e s s ib l e  d a ta  on m o rb id i ty  and  m o r t a l i t y .  The 

bene fi ts  to be d e r iv e d ,  w ith in  a s in g le  i n d u s t r i a l  o r g a n iz a t io n ,  am ong  the 

o rg a n iz e d  u n i ts  of an in d u s t r y  a s  a w ho le ,  and  w ith in  a s t i l l  l a r g e r  s e g m e n t  

of ou r  i n d u s t r i a l  p o p u la t io n ,  a r e  i n c a lc u la b le .  No such  da ta  a r e  a v a i la b le  

now. n o r ,  w ith  few  e x c e p t io n s ,  w il l  they  be in  the fu tu r e ,  d e s p i te  the 

u rg e n t  n e e d ,  u n l e s s  n u m e r o u s  p r o b le m s  of th is  type, com ing  to a s o c ia l  

o r e c o n o m ic  h e a d  m ak e  a s t e r n  n e c e s s i t y  of w ha t  is  now an o p p o r tu n i ty .

The in a b i l i ty  to c a te g o r i z e  o c c u p a t io n a l  a s s ig n m e n t s  a ls o  

d e m o n s t r a t e d  the  d e s i r a b i l i t y  of c la r i fy in g  in  one way o r  a n o th e r  "job t i t l e s .  " 

As in d ic a te d  in the body of the r e p o r t ,  m a r k e d  d i f f e r e n c e s  w e r e  found in  

the te rm in o lo g y  e m p lo y e d ,  a s  b e tw e e n  i n s t a l l a t i o n s  of the s a m e  o r g a n i z a ­

tions a s  w e ll  a s  a m ong  the  v a r io u s  c o m p a n ie s .  S ince  the d e f in i t io n  of 

o cc u p a t io n a l  h a z a r d  w il l  dep en d  in  l a r g e  p a r t  upon an o r d e r l y ,  p a in s ta k in g  

r e c o rd in g  of w o rk  a s s i g n m e n t s ,  the n e e d  fo r  u n i fo r m i ty  and  s p e c i f ic i ty  i s  

o b v io u s .

A d ju s tm e n t  fo r  o th e r  h a z a r d s  o r  s t r e s s e s  in  the  h o m e ,  com m un ity ,  

o r  p r io r  (a s  w e l l  a s  c o in c id en ta l)  o c c u p a t io n s  r e m a in s  a vex ing  and  p o s s ib ly

1 • '
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in so lub le  p r o b le m .  It d o e s  no t s e e m  l ik e ly  that  any  a d e q u a te  m e c h a n is m  

for r e c o r d in g  and  a p p r a i s in g  such  in f lu e n c e s  w il l  be d e v is e d  r e a d i ly  o r  soon.

It m u s t  be r e c o g n iz e d  th a t  i n d u s t r y  c a n n o t  d e m a n d  o r  o th e r w is e  in s u r e  

re p o r t in g  of su ch  h a z a r d s  by a l l  e m p lo y e e s  d e s p i te  t h e i r  p o te n t ia l ly  

im p o r ta n t  ro le  in  the c a u s a t io n  o r  a g g ra v a t io n  of d i s e a s e .  The sa m e  i s  

equally  t r u e  of o th e r  p h y s ic a l  a n d  c l im a t ic  f a c t o r s ,  such  a s  s o l a r  r a d ia t io n ,  

which in r e l a t i o n  to the p r o b le m  u n d e r  in v e s t ig a t io n  in th is  i n s t a n c e  is  of 

u n q u e s t io n e d  i m p o r ta n c e .

The m o s t  im p o r ta n t  p r o d u c t  of th is  s tudy , e s p e c i a l l y  fo r  the 

in v e s t ig a to r s  and  fo r  the m e d ic a l  an d  t e c h n ic a l  p e r s o n n e l  of the  p e t r o le u m  

c o m p a n ie s  th a t  have  b e e n  in t im a te ly  c o n c e r n e d  w ith  i t ,  h a s  b e e n  the s h a r p e n ­

ing of t h e i r  a p p r e c ia t io n  of the m a n y  an d  v a r i e d  p r o b le m s  of o cc u p a t io n a l  

h e a l th  w h ich  a r e  a m e n a b le  to a t t a c k  by a p p r o p r i a t e  e p id e m io lo g ic a l  m e th o d s  

when coup led  w ith  a d e q u a te  te c h n iq u e s  fo r  m e d ic a l  and  e n v i r o n m e n ta l  

a p p r a i s a l s .  It b e c a m e  a p p a r e n t  a t  once  th a t  the  s u c c e s s f u l  conduct of 

th ese  s tu d ie s  d e p e n d s  d i r e c t l y  upon the  i n d u s t r i a l  p h y s ic ia n  and h is  p lac e  

in the a c t i v i t i e s  of h is  c o m p an y .  Such a p h y s ic ia n  m u s t  r e c o g n iz e  th a t  the 

p ro v is io n  of the p r i m a r y  d a ta  of su ch  in v e s t ig a t io n s  is  am e s s e n t i a l  p a r t  of 

h is  t a s k .  R o u t in e  p r o c e d u r e s  and  r e c o r d s  m u s t  be d e s ig n e d  to p e r m i t  

e a s y  a c c e s s  to p e r t i n e n t  i n fo r m a t io n  f o r  m e th o d ic a l  c o m p i la t io n .  In so doing, 

an a c t iv e ,  r e s o u r c e f u l  i n d u s t r i a l  p h y s ic ia n ,  w ith  the w h o le h e a r te d  c o o p e ra t io n  

of h is  m a n a g e m e n t ,  can  p a r t i c i p a t e  in  f r u i t f u l  s tu d ie s  f a r  beyond  the c a p a ­

b i l i t i e s  of any  o u ts id e  a g e n c y .  F in a l ly ,  i n v e s t ig a t iv e  and  a d v i s o r y  o r g a n i z a ­

t io n s  cam he lp ,  bu t in  no w ay su p p la n t ,  the i n d u s t r i a l  m e d ic a l  d e p a r tm e n t  

in t h e 'a p p r a i s a l  of t h e i r  s p e c ia l  h e a l th  h a z a r d s .
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F r o m  The K e t te r in g  L a b o r a t o r y  in  the  D e p a r tm e n t  of 
P r e v e n t iv e  M e d ic in e  an d  I n d u s t r i a l  H ea l th ,  C o llege  of 
M e d ic in e ,  U n iv e r s i ty  of C in c in n a t i ,  C in c in n a t i ,  Ohio.
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A P P E N D IX  I

S e le c t io n  of Study M e th o d s



I - 1

In opening a d i s c u s s io n  of the r e a s o n s  fo r  the s e le c t io n  of m e th o d s  

u t i l ized  in  th is  s tudy  of c a n c e r  a m ong  e m p lo y e e s  of the p e t r o l e u m  in d u s t r y ,  

it s e e m s  a p p r o p r i a t e  to po in t  out th a t  the  in v e s t ig a t io n  d e a l t  e s s e n t i a l ly  

with a p u re  p r o b le m  in " c h ro n ic  d i s e a s e "  e p id e m io lo g y .  T h is  u sag e  of 

the t e r m  " c h ro n ic  d i s e a s e "  e x c lu d e s  such  p r o b le m s  a s :

a . R e s id u a l  co n d it io n s  th a t  m ay  follow  a c u te  in fe c t io u s  

d i s e a s e s  o r  a c c id e n ta l  i n ju r i e s ;

b. In fe c t io u s  d i s e a s e s  th a t  m ay  have  a p ro lo n g e d  p e r io d  

of c l in ic a l  r e a c t io n  o r  f r e q u e n t  r e l a p s e s ;  and

c. C ongen ita l  l e s io n s  th a t  m a y  r e s u l t  f ro m  p r e n a t a l  

f a c t o r s  o r  i n t r a u t e r i n e  in fe c t io n s .
I

i

The p r in c ip a l  o b je c t iv e  i s  to d e te r m in e  the r e l a t i o n s h ip  

betw een the o c c u r r e n c e  of c h ro n ic  o r  d e g e n e r a t iv e  d i s e a s e s  and  

re p e a te d  but, a p p a re n t ly ,  a s  they  o c c u r  in d iv id u a l ly ,  in s ig n i f ic a n t  

noxious i n s u l t s .  A m ong  the m a j o r  o b s ta c l e s  to be o v e rc o m e  a r e  the 

t re m e n d o u s  and p o s s ib ly  in so lu b le  p r o b le m s  - f i r s t ,  of a d ju s t in g  o r  

talcing in to  a c c o u n t  o th e r  " co m p e tin g  c a u s e s ,  " an d  second , the im p o r ta n c e  

of the s in g le ,  v e r s u s  the  c u m u la t iv e ,  e f fe c t  of bo th  " r e a c t i v e "  and  " s u b ­

r e a c t iv e "  s t im u l i .  A s  fo r  the f o r m e r ,  c o n s id e r a t io n  m u s t  be g iven  to 

the r o le s  of o th e r  e x t r i n s i c  a s  w e l l  a s  i n t r i n s i c  v a r i a b l e s .  T h e s e  m ay  

be few o r  m any , m i ld  o r  s e v e r e ,  r a r e  o r  f r e q u e n t ,  depend ing  upon the 

ind iv idua l ,  h i s  o c c u p a t io n ,  h is  h a b i t s ,  an d  h i s  e n v i ro n m e n t .  In the  l a t t e r

_ in s ta n c e ,  the r e p e t i t io n  of m in o r  in f e c t io n s ,  e x p o s u re  to a  v a r i e ty  of tox ic

; m a t e r i a l s ,  and o th e r  in s u l t s  o v e r  a  l i f e t im e  m a y  e i t h e r  p r o m o te  s u s c e p t i -
!
f '
\ b i li ty  o r  even  f in a l ly  p ro d u c e  the h o s t  r e a c t io n .
i



To i l l u s t r a t e  th e s e  p o in ts  be tte r . ,  a c ru d e  t h e o r e t i c a l  d ia g r a m  of 

the p o ten t ia l  chain  of c a u s e s  of one type o r  a n o th e r  th a t  m u s t  be s u m m a te d  

in such a n a ly s e s ,  i s  g iven  on the n ex t  p a g e .  T h is  d e m o n s t r a t e s  in  a s o m e ­

what e x a g g e r a te d  way the p r o b le m  of r e l a t in g  in  som e fa s h io n  a l l  the p o s s ib le  

con tr ib u tin g  f a c t o r s  S ince  they  w il l  v a r y  in  d e g re e ,  k ind , and  rela .tive  

im p o r ta n c e  a t  e a c h  po in t,  a d d s  only to the  co m p le x ity  of the p r o b le m s  of 

chronic  d i s e a s e  e p id e m io lo g y  fac ing  the i n v e s t ig a to r .

A c c o rd in g ly ,  the cho ice  of p r o p e r  in d ic e s  an d  the d e v is in g  of 

m ean s  to s e c u r e  the da ta  r e q u i r e d  to  d e s c r i b e  and  e v a lu a te  a p a r t i c u l a r  

o ccupa tiona l  h a z a r d  i s  n e i t h e r  s im p le  n o r  qu ick ly  a c c o m p l i s h e d .  H o w e v er ,  

b e c a u se  e p id e m io lo g ic a l  te c h n iq u e s  have  p r o v e d  so s u c c e s s f u l  in  the 

e luc ida t ion  of f a c t o r s  in v o lv e d  in  the d y n a m ic s  of in fe c t io u s  d i s e a s e s  and  

in the m e a s u r e m e n t  of the e f f e c t iv e n e s s  of c o n t ro l  p r o c e d u r e s ,  th is  

a p p ro a c h  i s  s u g g e s te d  m o r e  and  m o r e  fo r  u s e  in the d e s c r i p t i o n  and 

id e n t if ic a t io n  of c a u s a l  f a c t o r s  of n o n in fe c t io u s  p r o c e s s e s .

T h e s e  a t t e m p t s  can  be s u c c e s s f u l  only to the e x ten t  to w hich  

the d e g re e  and  k ind  of e x p o s u re  r e q u i r e d  to  p ro d u c e  the r e a c t io n  of the 

host  can be d e f in ed  a c c u r a t e l y  and  d i s t in g u is h e d  f ro m  a l l  the o th e r  p o s s ib le  

f a c to r s .  T h is  b e c o m e s  then  the m a j o r  p r o b le m  in  the d e s ig n  of an  i n v e s t i ­

gation. S om e of the d e f i c ie n c ie s  and  g a p s  co m m o n ly  found in the  m e d ic a l  

f a c i l i t i e s  and  in  the  know ledge  of the h a z a r d s  a s s o c i a t e d  w ith  the w o rk  of 

g ro u p s  of e m p lo y e e s  inc lude  the  fo llow ing:

1. A la c k  of, an d  f r e q u e n t ly  a n  in a b i l i ty  to p r o v id e ,  p e r io d ic ,  
u n i fo rm  c o m p r e h e n s iv e  m e d ic a l  e x a m in a t io n s  a n d / o r
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s u p e rv i s io n  fo r  a l l  of the  w ide ly  s c a t t e r e d  e m p lo y e e s  of 
any  g iven  c o m pany , d e s p i te  i t s  m a in te n a n c e  of a fu l l - t im e  
c e n t r a l i z e d  m e d ic a l  d e p a r tm e n t .  M any c o m p a n ie s  r e ly  
e n t i r e ly  on lo c a l  p h y s ic ia n s  a n s w e ra b le  so le ly  to the lo c a l  
s u p e r v i s o r s .

2. A g r e a t  d e a r th  of a c c u r a t e  and s a t i s f a c to r y  m e d ic a l  r e c o r d s ,  
p a r t i c u l a r l y  of the type an d  d e ta i l  th a t  m ig h t  be expected, to 
f u r n i s h  in fo r m a t io n  a s  to the  in c id e n c e  and  p r e v a le n c e  of 
c a n c e r  o r  any  c h ro n ic  d i s e a s e ,  e i t h e r  p a s t  o r  p r e s e n t .  T h is  
i s  e s p e c i a l l y  t ru e  w h e re  a m o d e r n  m e d ic a l  s e r v i c e  h a s  been  
f o r m e d  only  r e c e n t ly .  In m a n y  in s t a n c e s ,  even  c o m p a n ie s  
w ith  good a l l - i n c lu s i v e  m e d ic a l  p r o g r a m s  do not m a in ta in  
r e c o r d  s y s t e m s  by w h ich  the d i s e a s e s  th a t  o c c u r  am ong 
t h e i r  e m p lo y e e s  can be e n u m e r a t e d  r e a d i ly .

3. The c o m p le te  i m p r a c t i c a b i l i t y  of d e s c r ib in g  and  c a te g o r iz in g  
the p r e c i s e  o c c u p a t io n a l  h a z a r d s  of the  e m p lo y e e s .  T h is  w ill  
a lw a y s  be a b a r r i e r  to the e s t im a t io n  of p r o p e r  in c id e n c e  
r a t e s  a c c o r d in g , to  o c c u p a t io n a l  e x p o s u re  no t only fo r  c a n c e r  
bu t any o th e r  c h ro n ic  d i s e a s e .  T h is  o b s ta c le  i s  due g e n e ra l ly  
to the la c k  of a p r a c t i c a l  m e c h a n i s m  fo r  r e c o r d in g  the 
o c c u p a t io n a l  a s s ig n m e n t s  of a l l  e m p lo y e e s .  Such  d a ta  a r e  
u s u a l ly  o b ta in a b le  f r o m  the r e p o r t e d  c a s e s ,  bu t th e r e  i s  no 
w ay to d e te r m in e  the n u m b e r  of in d iv id u a ls  w ith  a  s i m i l a r  
h i s t o r y  in  any  g iven  p lan t ,  l a r g e  i n d u s t r i a l  c o m p an y ,  o r  the  
i n d u s t r y  a s  a  w ho le .  T h is  s i tu a t io n  b e c o m e s  even  m o r e  
c o n fu se d  by the e m p lo y m e n t  and  s e n io r i ty  p o l ic ie s .  F u r t h e r ­
m o r e ,  the te c h n o lo g ic a l  a d v a n c e s  c o n s ta n t ly  m a d e  p ro v e  to
be e q u a l ly  im p o r ta n t  v a r i a b l e s  s ince  they  change m a r k e d ly  
the n a tu r e  a n d  the d e g re e  of h a z a r d  w ith in  v e ry  s h o r t  t im e  
p e r i o d s .

S i m i l a r  q u e s t io n s  of e qua l  o r  g r e a t e r  d iff icu l ty  can be a n t ic ip a te d  

in the  e f fo r t  to a s s e m b le  c a s e s  f o r  the  n u m e r a t o r s  of the d e s i r e d  in c id e n c e  

and p r e v a l e n c e  r a t e s .  T h is  p ro v e d  p a r t i c u l a r l y  t r u e  in th is  s p e c ia l  s tudy 

of i n d u s t r i a l  c a r c in o g e n e s i s .  Am ong th o se  u n c o v e r e d  d u r in g  the i n v e s t i ­

ga tion  w ere :

1. The in a b i l i ty  to s e c u r e  the r e c o r d s  of a l l  c a n c e r  c a s e s ,
p a r t i c u l a r l y  th o se  w ith  sk in  n e o p la s m s  a n d / o r  p r e c a n c e r o u s  
l e s i o n s .  T h is  s t e m s  f r o m  the  c u s to m a r y  m e th o d s  e m p lo y e d  
by p h y s ic ia n s  in  the t r e a t m e n t  of s u c h  l e s io n s .  A l a r g e
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m a j o r i 'y  of th e s e  m m o r s  wiU be d ia g n o s e d  an d  re m o v e d  
a s  a  s im p le  office  p r o c e d u r e .  T h e re  w ill  be no r e q u e s t  fo r  
a p a th o lo g ic a l  s tudy  an d  the  in d iv id u a l  em p lo y ee  w il l  not 
th ink  of r e p o r t in g  the in c id e n ts .

2. The a v a i la b i l i ty  of only a v a r i a b le  p ro p o r t io n  of the c a s e s  of 
c a n c e r  am ong  e m p lo y e e s  tha t  have  le f t  e m p lo y m e n t  o r  
r e t i r e d  Som e in fo r m a t io n  can be had  if  the co m p an y  m a i n ­
ta in s  o r  s u p p o r t s  a  r e t i r e m e n t  p r o g r a m .  H o w ev er ,  a l l  too 
f re q u e n t ly ,  th ese  r e c o r d s  a r e  he ld  by the in s u r a n c e  c a r r i e r  
and  a r e  not r e a d i ly  a c c e s s ib l e  o r  a v a i la b le .  A lso ,  the i n f o r ­
m a t io n  g e n e ra l ly  r e c o r d e d ,  such  a s  a  d ea th  c e r t i f i c a t e ,  i s  
no t v e r i f ie d .  M o re o v e r ,  u s u a l ly  no f e a s ib le  m e c h a n i s m
can be u t i l i z e d  o r  d e v e lo p e d  fo r  t r a c in g  any l a r g e  n u m b e r  
of p e r s o n s  who le a v e  the em p lo y  of a  g iven  in d u s t r y .

3. The i m p o s s ib i l i t y  of a d ju s t in g  o r  a cco u n t in g  in  any  r e a s o n ­
a b le  f a sh io n  fo r  " c o m p e t in g  c a u s e s "  an d  " c u m u la t iv e  e f f e c ts .  " 
In a d d it io n  to the o c c u p a t io n a l  c o n ta c ts ,  the e m p lo y e e s  have 
p r io r  a n d .e v e n  c o in c id e n ta l  w o rk ,  c o m m u n ity ,  and  hom e 
r i s k s .  L o c a l  c l im a t ic  c o n d it io n s ,  such  a s  sun lig h t ,  m ay  
p lay  a  l a r g e  p a r t  M any of the e m p lo y e e s  have  o th e r  
o c c u p a t io n s  o r  h o b b ie s .  T hey  have  s ig n i f ic a n t  c o n ta c ts
with o th e r  known c a r c in o g e n s .  A ll  th e s e  p o s s ib le  v a r i a b le s  
m u s t  be tak en  in to  a c c o u n t ,  e s p e c ia l ly  in  r e l a t io n  to e n v i r o n ­
m e n ta l  o r  o c c u p a t io n a l  c a n c e r  w ith  i t s  long in c u b a t io n  p e r io d  
and  a  g r e a t  n u m b e r  of p o s s ib le  e t io lo g ic a l  a g e n ts  a c t in g  
in d iv id u a l ly ,  con jo in tly ,  an d  p o s s ib ly  s y n e r g i s t i c a l ly .

4. The la c k  of r e l ia b le  and a c c e p ta b le  e v id e n c e  a s  to the 
r e l a t iv e  i m p o r ta n c e  of'

a .  the p e r io d  and k ind  of e x p o s u re  r e q u i r e d  to induce  a 
c a n c e r  The l a t t e r  v a r i a b le  w il l  p ro b ab ly  be g iven  m u c h  
m o r e  c o n s id e r a t io n  in the fu tu re  than  in  the  p a s t  a s  
know ledge  and u n d e rs t a n d in g  of the  b io lo g ic a l  a c t iv i ty
of c a r c in o g e n s  and p a r t i c u l a r l y  the ro le  of a c c e l e r a t o r s  
g ro w s ;

b. the d i f f e re n c e  in  r e a c t iv i ty  and  r e s p o n s e s  of the in d iv id u a l  
w o r k e r  a t  v a r io u s  a g e s  and s i tu a t io n s ;

c the p o s s ib le  d i f f e r e n c e s  m  the g e n e t ic  s u s c e p t ib i l i ty  of 
c e r t a i n  w o r k e r  g ro u p s ,  e s p e c ia l ly  a s  r e l a t e d  to skin 
p ig m e n ta t io n ;  and

d. the p o s s ib le  v a r i a t i o n  in s u s c e p t ib i l i ty  th a t  m a y  a r i s e  
f ro m  the n u t r i t io n a l  s t a tu s .

t
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T h e s e  d i f f ic u l t i e s  in  the  s e le c t io n  an d  c o l le c t io n  of d a ta  f o r  the  

c a lcu la t io n  of p r o p e r  in c id e n c e  a n d  p r e v a l e n c e  r a t e s  g e n e r a l l y  fo rc e  the  

in v e s t ig a to r s  of c h ro n ic  d i s e a s e ,  p a r t i c u l a r l y  in  i n d u s t r i a l  s i tu a t io n s ,  to  

re ly  i n s t e a d  upon " R e la t iv e  F r e q u e n c i e s ,  " th a t  i s  the c o m p a r i s o n  of the 

p r o p o r t io n s  of c e r t a i n  ty p e s ,  k in d s ,  o r  s i t e s  of l e s io n s  in  the  v a r io u s  

g ro u p s .  T he  d e c is io n  i s  u s u a l ly  r e a c h e d  r e lu c ta n t ly ,  s in c e  th is  l a t t e r  

s ta t i s t ic  can  only  in d ic a te  a n d  no t e v a lu a te  the  im p o r ta n c e  of an y  g iven  

h a z a rd .  F u r t h e r m o r e ,  p r o p e r  c o n t r o l s  a r e  not e a s i ly  found . O r d in a r i ly ,  

the e x p e r ie n c e  of the g e n e r a l  o r  so m e  o th e r  i n d u s t r i a l  p o p u la t io n  in  the 

sam e  a r e a  m u s t  be u s e d .  F u r t h e r m o r e ,  the  v a l id i ty  of a n y  c o n c lu s io n s  

tha t  a r e  d ra w n  d ep en d  d e f in i te ly  upon  the  s iz e  of the  s a m p le  an d  th is  m u s t  

be a c c o r d in g ly  qu ite  l a r g e .

E p id e m io lo g i s t s  c o n c e r n e d  w i th  the  d e s c r ip t i o n  of f a c t o r s  g o v e r n ­

ing the s p r e a d  of a c u te  in fe c t io u s  d i s e a s e s  can  e a s i ly  c a lc u la te  in c id e n c e  

r a t e s  s in c e  the  t im e  an d  p e r io d  of e x p o s u re  in  m o s t  i n s t a n c e s  m a y  be d i s ­

r e g a r d e d  a n d  t h e r e  i s  u s u a l ly  no n e e d  to  ta k e  in to  a c c o u n t  o th e r  v a r i a b l e s .  

L ik e w ise ,  w h ile  d i f f e r e n c e s  in  s u s c e p t ib i l i ty  a r e  a ls o  r e c o g n iz e d  a s  a  f a c to r ,  

i t  can be a s s u m e d  to have  a n  " a l l  o r  n o n e "  r o le .  T h e s e  L im ita t ions  a l s o  

g o v e rn ,  to  a  l a r g e  e x te n t ,  the  p o p u la t io n  g ro u p s  a n d  the p e r i o d  to be 

s tud ied . F o r  c h ro n ic  d i s e a s e  p r o b le m s ,  t h r e e  a p p r o a c h e s  u s u a l ly  a r e  c o n ­

s id e r e d ,  n a m e ly ,  " r e t r o s p e c t i v e , "  " p r o s p e c t i v e ,  " a n d  " c l o s e d  p o p u la t ion  

o r  c o h o r t "  s tu d i e s .  A ll  t h r e e  can  be c a r r i e d  ou t b y  fo llow ing  on ly  a  s a m p le  

of the  to ta l  g r o u p  in v o lv e d .
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In a  " r e t r o s p e c t i v e "  s u rv e y ,  the  i n v e s t ig a to r  c u s to m a r i ly  

in i t i a t e s  the o b s e r v a t io n s  w ith  in d iv id u a ls  o r  g r o u p s  who a r e  i l l  o r  have  

d ied  and  w o r k s  b a c k w a rd  in  t im e  to  d e t e r m i n e  i f  t h e i r  h a b i t s ,  l iv ing  p l a c e s ,  

o r  o th e r  e n v i r o n m e n ta l  co n d it io n s  cou ld  have  h ad  any  c a u s a l  r e l a t i o n s h ip  

T h is  m e th o d  h a s  g r e a t  a d v a n ta g e  in  th a t ,  p ro v id in g  the p a t i e n t s  o r  g ro u p s  

in v o lv ed  can  be e a s i l y  d e f in e d ,  a  s e a r c h  i s  n o t  r e q u i r e d  fo r  in d iv id u a ls  

r e a c t in g  c l in ic a l ly  to the  e x p o s u re  o r  r e s p o n d in g  in  a  w ay  th a t  an  o b jec t iv e  

l a b o r a to r y  t e s t  can  id e n t i fy  th e m .  F u r t h e r ,  s in c e  the s tudy  e x te n d s  back  

in t im e ,  the r e s u l t s  a r e  m o r e  q u ick ly  o b ta in e d ,  p a r t i c u l a r l y  i f  a  long 

in cu b a t io n  o r  l a t e n t  p e r io d  i s  in v o lv e d .  The g r e a t  d i sa d v a n ta g e  i s  th a t  

any  c o n c lu s io n s  th a t  m a y  be d ra w n  d e p e n d  e s s e n t i a l l y  upon  the c o m p a r is o n  

of the  c a s e s  u n d e r  s tudy  w ith  the e x p e r i e n c e  of a  s e le c te d  c o n t ro l .  T h u s ,  

m u c h  t im e  m u s t  be s p e n t  in  d e te r m in in g  and  p ro v id in g  a  s a t i s f a c to r y  u n ­

b ia s e d  c o n tro l  g ro u p  to  be s tu d ie d  in  a  s i m i l a r  f a s h io n .  T he  p r o p e r  cho ice  

of th is  g ro u p  a l l  too f r e q u e n t ly  p r o v e s  to be a  m a j o r  s tu m b lin g  b lock .

In a  " p r o s p e c t i v e "  o r  f o r w a r d  e p id e m io lo g ic a l  s u rv e y ,  s e le c te d  

in d iv id u a ls  o r  a  g ro u p  w ith  c o m m o n  e x p o s u r e s  w i th  fu ll  p r i o r  d e f in i t io n  

and  know ledge  of t h e i r  c h a r a c t e r i s t i c s  a n d  c o m p o s i t io n  a r e  fo llow ed  fo r  

p r e d e t e r m in e d  p e r i o d s  of t im e  a c c o m p a n ie d  by c o n t r o l le d  o b s e r v a t io n s  of 

the p a r t i c u l a r  v a r i a b l e s  u n d e r  s tu d y .  The a d v a n ta g e  of th i s  m e th o d  i s  th a t  

the f r e q u e n c y  o r  in c id e n c e  a s  w e l l  a s  th e  p r e v a l e n c e  of r e a c t i o n s ,  c l in ic a l  

o r  s u b c l in ic a l ,  can  be  r e a d i ly  d e s c r i b e d  in  th e  e x p e r i m e n t a l  g ro u p .  If a 

su ff ic ie n t  n u m b e r  of w o r k e r s  o r  s u b je c t s  can  b e  fo llo w ed ,  f u r t h e r  and  m o r e  

m inu te  s u b d iv is io n s  a n d  s tu d ie s  a c c o r d in g  to  a g e ,  s e x ,  r a c e ,  a n d  s i m i l a r
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v a r i a b le s  a r e  p o s s ib l e .  The m a j o r  o b s ta c le  g e n e r a l l y  i s  the  le n g th  of t im e  

tha t  m a y  be  r e q u i r e d  to ob ta in  the d e s i r e d  a n s w e r s .  If  a  long l a te n t  o r  

in cu b a t io n  p e r i o d  i s  in v o lv e d ,  o b s e r v a t io n s  m u s t  be p la n n e d  f o r  ten  o r  

tw enty  y e a r s .  Such  e x p e r im e n t s  a r e  n o t  only  c o s t ly ,  bu t the  i n i t i a l  s iz e  

of the  s a m p le  c h o sen  i s  d e t e r m i n e d  not on ly  by the  e x p e c te d  d i f f e r e n c e s ,  

bu t m u s t  be l a r g e  enough  to a l lo w  f o r  the  u n a v o id a b le  l o s s e s  due to  m i g r a ­

tion  o r  d e a th s  f r o m  o th e r  c a u s e s .  S o c io -e c o n o m ic  v a r i a b l e s  m a y  a l s o  

change g r e a t l y  d u r in g  the  o b s e r v a t io n  p e r io d ,  a n d  in  d e a l in g  w i th  i n d u s t r i a l  

p r o b le m s  t h e r e  i s  a lw a y s  the  e v e r - p r e s e n t  d a n g e r  of g r e a t  c h a n g e s  in  the 

e x p o s u re  due to t e c h n o lo g ic a l  a d v a n c e s .

T he  " c o h o r t "  type  of s tudy  d e m a n d s  an  e n t i r e ly  d i f f e r e n t  a p p ro a c h .  

In i t ,  a  g r o u p  i s  a r b i t r a r i l y  s e le c te d  by  d e f in i t io n  a n d  the  to ta l  e x p e r i e n c e  

i s  r e c o r d e d ,  no t on ly  f o r  th o se  in d iv id u a ls  who r e a c t ,  b e c o m e  i l l ,  o r  d ie , 

bu t a l s o  a l l  o t h e r s  a s  w e l l .  K now ing w hen  the p e r i o d  of o b s e r v a t io n  b e g in s ,  

the n u m b e r  an d  t im e  of o c c u r r e n c e  of the  r e a c t io n ,  v a l id  m o r b id i ty  and  

m o r t a l i t y  r a t e s  can  be c a lc u la te d  an d  c o m p a r e d  w ith  th o se  o b s e r v e d  in  the  

c o m m u n ity .  T h is  a p p r o a c h  r e q u i r e s  a c c e s s  to r e c o r d s  th a t  f u r n i s h  s u f f ic ie n t  

in fo r m a t io n  to e n te r  a n d  r e m o v e  in d iv id u a ls  f r o m  the  t im e  p e r i o d  of the 

s tudy  in  a  r e a s o n a b ly  a c c u r a t e  m a n n e r  in  o r d e r  to  c a lc u la te  " p e r s o n  y e a r s .  " 

T h is  i s  no t u n r e a s o n a b le  f o r  m o s t  i n d u s t r i a l  s i tu a t io n s .  R e c o g n i t io n  of 

c a s e s  i s  m o r e  of a  p r o b le m  u n l e s s  the  r e a c t i o n  i s  r e a d i ly  r e c o g n iz a b le .  

H ow ever ,  " e x p o s u r e "  can  be d e s c r i b e d  f a r  b e t t e r  s in c e  i t  c an  be  s h a rp ly  

d e f in ed  in  the  p lan n in g  a n d  im p le m e n ta t io n  of th e  in v e s t ig a t io n .
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In c o n s id e r in g  d e f in i t io n s  fo r  u s e  in  i n d u s t r i a l  e p id e m io lo g ic a l  

s tu d ie s ,  i t  h a s  b e e n  found th a t  " w o rk  c o n ta c t s "  a s  d e s c r i b e d  by  an  o c c u p a ­

t iona l  h i s t o r y  a r e  in f lu e n c e d  g r e a t ly  by the c u s to m a r y  c o m p a n y -u n io n  

r e l a t io n s h ip s ,  in  th a t  the  job  a s s i g n m e n t s  and  le n g th  of su ch  e m p lo y m e n t  

depend  p r i m a r i l y  upon the  s e n io r i t y  a t t a in e d  and  the f r e q u e n c y  w ith  w h ich  

v a c a n c ie s  o c c u r .  In o th e r  w o r d s ,  the  in d iv id u a l  p r o g r e s s e s  g r a d u a l ly  up 

the la d d e r ,  b eg inn ing  u s u a l ly  a s  a  l a b o r e r  a n d  m o u n tin g  s te p  by  s te p  to the 

b e t t e r  p o s i t io n s .  T h e r e  u s u a l ly  i s  no o r d e r  in  th is  a d v a n c e m e n t  and , 

f u r t h e r m o r e ,  no m a r k e d  s p e c ia l i z a t io n  a s  one m ig h t  e x p e c t  in  h igh ly  t e c h ­

n ica l  o p e ra t io n s .

It w a s  q u ick ly  d i s c o v e r e d  a s  v a r io u s  i n d u s t r i a l  s i tu a t io n s  w e re  

s tud ied  a l s o  th a t  jo b  t i t l e s  d i f f e r e d  g r e a t ly  f r o m  co m p an y  to co m p an y  and 

in d ic a te d  l i t t l e  i f  an y  r e l a t i o n s h ip  to the  d e g r e e  and  k in d  of h a z a r d .  M en 

c h a rg e d  w ith  the a c tu a l  o p e r a t io n  of the e q u ip m e n t ,  f o r  e x a m p le  in  the  

p e t ro le u m  in d u s t r y ,  m a y  have  v e r y  l i t t l e  o r  no c o n ta c t  w ith  e i t h e r  p e t r o l e u m  

o r  the v a r io u s  r e f in e d  p r o d u c t s ,  bu t the s a m p l e r s  and  m a in te n a n c e  p e r s o n n e l  

m ay  have f re q u e n t  an d  h eav y  e x p o s u r e s .  A t  the  s a m e  t im e ,  m a in te n a n c e  

and l a b o r  c l a s s i f i c a t i o n s  m a y  w o rk  in  a l l  p a r t s  of the  r e f i n e r y  o r ,  equa lly  

com m on , be a s s i g n e d  f o r  a  s ig n i f ic a n t  p e r io d  of t im e  to a  s in g le  a r e a .  In 

rev ie w in g  th e  e f fe c t  of t e c h n ic a l  c h a n g es  in  the re f in in g  p r o c e s s e s  on the 

e x p o s u re  f a c t o r ,  one i s  im m e d ia te ly  i m p r e s s e d  by the f a c t  th a t  th is  i s  an 

e x t r a o r d i n a r i l y  f lu id  and  d y n a m ic  i n d u s t r y .  N ew  p r o c e s s e s  evo lve  c o n s ta n t ly ,  

and th is  h a s  b e e n  p a r t i c u l a r l y  t r u e  in  r e c e n t  y e a r s  a s  c o m p a n ie s  m o v e d  

rap id ly  f r o m  " b a tc h "  type of o p e r a t io n s  to e s s e n t i a l l y  " a s s e m b l y  l in e "
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p r o c e d u r e s .  W ith th is  ev o lu t io n ,  the d e g r e e  an d  k ind  of c o n ta c t  change  

m a r k e d ly .  M a in te n a n c e  p r o b le m s  a r e  r e d u c e d ,  an d  even  the  p r e s e n t ly  

w id e ly - s p a c e d  " tu r n  a r o u n d s "  a r e  be ing  s u b c o n t r a c te d  by  m a n y  c o m p a n ie s .*  

C o n se q u e n tly ,  even  i f  a c c u r a t e  an d  r e l i a b l e  o c c u p a t io n a l  r e c o r d s  w e re  

o b ta in a b le ,  the  lo c a l  s i tu a t io n s  a r e  c o n s ta n t ly  chang ing  an d  im p ro v in g  so 

th a t  the e x p o s u r e s  of today  a r e  m u c h  l e s s  than  th o s e  ten  y e a r s  p a s t ,  an d  

i t  can be  p r e d i c t e d  con fiden tly  th a t  they  a r e  p ro b a b ly  m u c h  g r e a t e r  than  

th o se  of ten  y e a r s  h e n c e .

T h e s e  p r o b le m s  and  o th e r  l ik e ly  d i f f ic u l t i e s  to be e n c o u n te re d  

shou ld  l o n g - r a n g e  e p id e m io lo g ic a l  s tu d ie s  be a t t e m p te d  in  the  p e t r o le u m  

in d u s t r y ,  w e r e  d i s c u s s e d  b r o a d ly  an d  th o ro u g h ly .  At the N o v e m b e r  1949 

m e e t in g  the o b je c t iv e s  w e r e  f in a l ly  d e s c r i b e d  by the  M e d ic a l  A d v is o ry  

C o m m it te e  of the A . P . I .  and  t h e i r  t e c h n ic a l  a d v i s o r s .  T h e r e  w a s  g e n e r a l  

a g r e e m e n t  th en  th a t  the  only  w ay  to a c h ie v e  a  u n i fo r m  u n d e r s ta n d in g  of the  

p r o b le m s  a n d  to i n s u r e  s a t i s f a c to r y  w o rk in g  r e l a t i o n s h ip s  w ould  be  th ro u g h  

in d iv id u a l  in te r v ie w s  and  d i s c u s s io n s  w ith  the  i n t e r e s t e d  m e d ic a l  d i r e c t o r s ,  

t h e i r  s c ie n t i f ic  a d v i s o r s ,  r e p r e s e n t a t i v e s  of m a n a g e m e n t ,  a n d  the r e s p o n s ib le  

i n v e s t ig a to r .  O nly  by  c o m p le te  c o o p e ra t io n  in  a n  o v e r - a l l  jo in t  e f fo r t  

cou ld  one be s u r e  of s u c c e s s f u l ly  m o b i l iz in g  t h e i r  e x p e r ie n c e  in  an d  

know ledge  of the  i n d u s t r y  and  i t s  m e d ic a l  p r o b le m s  in  the o rg a n iz a t io n  and 

im p le m e n t in g  lo g ic a l  an d  f e a s ib le  s tu d ie s .

*It m u s t  be a d m i t t e d  th a t ,  a l th o u g h  th i s  d e v e lo p m e n t  m a y  d im in is h  the e x p o s u re  
h a z a r d  f o r  the  r e f i n e r y  w o r k e r ,  i t  m a y  be c o n c e n t ra t in g  a n d  a u g m e n t in g  the 
d a n g e r  to the  e m p lo y e e s  of c o m p a n ie s  s p e c ia l i z in g  in  th is  s e r v i c e - ty p e  
o p e ra t io n .
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T
 D u r in g  the r e m a in d e r  of 1949 a n d  the n e x t  two y e a r s ,  f ie ld  t r i p s

w e re  a r r a n g e d  so th a t  a l l  of  the  p a r t i c ip a t in g  m e d ic a l  d i r e c t o r s  h a d  an  

o p p o r tu n i ty  to  c o n tr ib u te  n o t  only  to the  b a s ic  p lann ing  b u t  a l s o  to a s s i s t  

in the d e v e lo p m e n t  of s a t i s f a c to r y  r e p o r t in g  m e c h a n i s m s .  I t  w a s  found 

d e s i r a b l e  to  sp e n d  m u c h  t im e  on the  c l a r i f i c a t io n  of the l e g a l  a s p e c t s  of 

the p r o p o s e d  s tu d ie s  to be  co n d u c te d  by The K e t te r in g  L a b o r a t o r y  a s  the 

! c o m p a n ie s  w ou ld  be r e l e a s in g  th e i r  a b s t r a c t e d  b u t  p r iv a te  r e c o r d s  to an

o u ts id e  a g e n c y .  A t  the  s a m e  t im e ,  s i m i l a r  p r o j e c t s  of p r iv a t e  and  g o v e r n ­

m e n ta l  a g e n c i e s  w e r e  r e v ie w e d  su c h  a s  the  N a t io n a l  C a n c e r  In s t i tu te  of 

the P u b l ic  H e a l th  S e r v ic e ;  S ta te  an d  lo c a l  C a n c e r  C o n tro l  U n i ts ;  M e d ic a l  

C e n te r s ;  an d  o th e r  R e s e a r c h  In s t i tu t io n s  c o n c e r n e d  w ith  v a r io u s  a s p e c t s  of 

the c a n c e r  p r o b le m .  Such  c o n ta c ts  w e r e  d i r e c t e d  p r i m a r i l y  a t  d e te r m in in g  

th e i r  i n t e r e s t  a n d  p a r t i c ip a t io n ,  p a s t ,  p r e s e n t ,  o r  fu tu r e ,  in  r e s e a r c h  on 

o c c u p a t io n a l  c a r c in o g e n e s i s ;  to  e s t a b l i s h  w o rk in g  r e l a t i o n s h ip s  w ith  

i n v e s t i g a t o r s  c o n c e r n e d  w i th  th is  p o s s ib l e  h e a l th  h a z a r d ;  a n d  to i n s u r e  

th a t  t h e i r  o b s e r v a t io n s  w e r e  u t i l i z e d  to the  f u l l e s t  e x te n t  in  the  p lann ing  of 

the A . P . I .  p r o j e c t .

F r o m  th i s  w e l t e r  of d i s c u s s io n s ,  m e e t in g s ,  a n d  in t e r v i e w s ,  som e 

seven  a p p r o a c h e s  w e r e  c r y s t a l l i z e d  ou t f o r  s tudy  and  e v a lu a t io n  by  the p a r ­

t ic ip a t in g  c o m p a n ie s .  A ll  h a d  c e r t a i n  a d v a n ta g e s  a n d  d i s a d v a n ta g e s ,  bu t 

none c o u ld  be e x p e c te d  to f u r n i s h  f in a l  an d  d e f in i t iv e  a n s w e r s  to  the  q u e s t io n s  

p o se d  by the  p e t r o l e u m  i n d u s t r y .  T h e s e  a r e  d e s c r i b e d  b r i e f ly  in  the  p a r a ­

g ra p h s  th a t  fo llow :
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1. H i s to r i c a l  R e v ie w

T h is  r e q u i r e d  a l l  of the  c o o p e ra t in g  c o m p a n ie s  to f o r w a r d  
to  a  c e n t r a l  a g e n c y  (in  th is  in s t a n c e ,  the  U n iv e r s i ty  of 
C inc inna t i)  the  c l in ic a l  and  e m p lo y m e n t  h i s t o r i e s  of a l l  the  
known p r o v e d  o r  s u s p e c t e d  c a s e s  of n e o p la s t ic  d i s e a s e  th a t  
h a d  o c c u r r e d  a m o n g  t h e i r  e m p lo y e e s  in  the  p a s t .  I t  w as  c o n ­
c e d e d  th a t ,  due to the  g r e a t  d i f f e r e n c e s  in  the a v a i la b i l i ty  an d  
a c c e s s i b i l i t y  of su ch  r e c o r d s  in  the  v a r io u s  M e d ic a l  D e p a r t ­
m e n t s ,  the  n u m b e r  of c a s e s  r e p o r t e d  a n d  the p e r io d  c o v e re d  
cou ld  n o t  be the  s a m e  fo r  a l l  c o m p a n ie s .

I t  w a s  a c k n o w led g e d  a ls o  th a t  th e s e  r e p o r t s  w ou ld  n o t  be 
s u f f ic ie n t ly  u n i fo r m ,  s in c e  th e y  w ould  be se n t  in  f r o m  so m an y  
s o u r c e s  an d  a r i s e  f r o m  an  unknown p o p u la t io n  b a s e ,  bo th  a s  
to  t im e  and  e x p o s u re ,  to p e r m i t  even  c ru d e  e s t im a t io n s  of 
p a s t  h a z a r d s .  T he  p r in c i p a l  r e t u r n s  e x p e c te d  f r o m  the c o m ­
p le t io n  and  a s s e m b l in g  of d e ta i le d  c l in ic a l  an d  o c c u p a t io n a l  
f o r m s  f o r  c a s e s  in  the f i l e s  of the  c o m p a n ie s  w ould  be p r im a r i l y :

a . the in d ic a t io n  of the  k in d  a n d  a m o u n t  of in fo r m a t io n  th a t  
w as  r e a d i ly  a v a i la b le  f o r  in c lu s io n  in  s tudy , and  an  i n d i ­
c a t io n  of a d d i t io n a l  i t e m s  th a t  m ig h t  be r e q u i r e d  in  the 
fu tu re  r e c o r d in g  of su ch  c a s e s ;

b . the  t r a in in g  of the  s ta f f s  of the  r e s p e c t iv e  M e d ic a l  D e p a r t ­
m e n t s  in  the  m e c h a n ic s  of h and ling  an d  f i l ing  u n i fo rm  
r e p o r t s  a n d  p a r t i c ip a t in g  in  th i s  un ique  in d u s t r y -w id e  
r e c o r d in g  s y s te m .  I t  w a s  hoped  th a t  th is  p r e l i m i n a r y  
" s e a s o n in g "  e x e r c i s e  w ould  i n s u r e  b e t t e r  r e c o r d s  fo r
the p r o p o s e d  " C u r r e n t  R e g i s t r y ; "

c. the  t e s t in g  of a  s t a n d a r d iz e d  fo rm  a s  to co n ten t  and  f o r m a t ,  
w ith  p a r t i c u l a r  a t te n t io n  d i r e c t e d  a t  the  d e v e lo p m e n t  of 
m e th o d s  th a t  w ould  p e r m i t  a  r e a s o n a b ly  a c c u r a t e  d e s c r i p ­
t ion  of th e  o c c u p a t io n a l  h i s to r y ,  a n d  a  ro u g h  e s t im a t io n
of the  d e g r e e  and  k in d  of w o rk  c o n ta c t  n o t  only to  p e t r o l e u m  
an d  i t s  p r o d u c t s ,  bu t o th e r  p o s s ib le  " c o m p e t in g "  i r r i t a n t s ;  
and

d. th a t  a l th o u g h  i t  cou ld  be p r e d i c t e d  con fiden tly  th a t  the  
d e f ic i t  in  sk in  c a n c e r  r e p o r t s  w ould  no t p e r m i t  any  e v a lu ­
a t io n  of the  r i s k  in  w o r k  e x p o s u r e s  u n d e r  r e f i n e r y  c o n d it io n s ,  
the  r e l a t i v e  f r e q u e n c ie s  of c a n c e r  of o th e r  ty p e s  and  s i t e s  
m ig h t  p o in t  to  o th e r  p r o b le m s  o r ,  in  tu r n ,  d e m o n s t r a t e
th a t  fu tu r e  e f f o r t s  sh o u ld  be fo c u s e d  a lo n e  on sk in  c o n ta c t .
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2. C u r r e n t  R e g i s t r y  I

T h is  s e co n d  a p p r o a c h  e n v is io n e d  the e x p a n s io n  of the  c e n t r a l  I
r e g i s t r a t i o n  of the  h i s t o r i c a l  c a s e s  (a t  the  U n iv e r s i ty  of I
C in c in n a t i)  to in c lu d e  r e p o r t s  an d  o c c u p a t io n a l  h i s t o r i e s  of
c a n c e r  p a t i e n ts  a s  they  a r e  d i s c o v e r e d  by a n d / o r  r e p o r t e d
by  p h y s ic ia n s  to the  M e d ic a l  D e p a r tm e n t s  o r  any  s i m i l a r
r e s p o n s ib le  and  d e s ig n a te d  o ffice  of the p a r t i c ip a t in g
c o m p a n ie s .  T he  p r e t e s t e d  s ta n d a r d iz e d  a n d  c o r r e c t e d
r e c o r d  f o r m  w ould  be u s e d ,  a n d  i t  w a s  b e l i e v e d  tha t  the
in fo r m a t io n  o b ta in e d  in  th is  m a n n e r  w ould  be m u c h  m o r e
r e l i a b l e  s in c e  the q u e s t io n s  w ould  be a n s w e r e d  im m e d ia te ly
upon n o t i f ic a t io n  of the  o c c u r r e n c e  of a c a s e .

I
The a b s o lu te  r i s k  of an  in d iv id u a l  o r  a p a r t i c u l a r  p o p u la t io n  j
g ro u p  f o r  a  g iven  d i s e a s e  i s  b e s t  m e a s u r e d  a lw a y s  by a 
m o r b id i ty  o r  a t ta c k  r a t e .  The a s s e m b l in g  of c u r r e n t  c a s e s  
s t i l l  w ould  n o t  p e r m i t  the  c a lc u la t io n  of su ch  in c id e n c e  o r  
even  c ru d e  p r e v a l e n c e  r a t e s .  E v e n  if  a l l  of the  c o m p a n ie s  I
r e p o r t e d  a l l  of t h e i r  c a s e s  and  if  s a t i s f a c to r y  m e a n  p o p u la ­
t io n s  by b r o a d  o c c u p a t io n a l  g ro u p in g  could be s k e tc h i ly  
e s t i m a t e d ,  the  v a lu e s  th u s  o b ta in e d  cou ld  n o t  be c o n s id e r e d  
a c c u r a t e  d e s c r i p t i o n s  of the  a c tu a l  e x p o s u re  r i s k .  A s  i n d i ­
c a te d  e a r l i e r ,  th is  s i tu a t io n  a r i s e s  f r o m  the  in a b i l i ty  to
d e s c r i b e  the " w o r k e r  e x p o s u r e "  in  any  w o rk a b le  t e r m s  fo r  :
th e s e  r e f i n e r y  p o p u la t io n s .

H o w e v e r ,  p a r t i c u l a r l y  f o r  c h ro n ic  an d  d e g e n e r a t iv e  d i s e a s e s  
su c h  a s  c a n c e r ,  the  " r e l a t i v e  f r e q u e n c y "  of d i f f e r e n t  ty p e s  
and  s i t e s  f o r  the  l e s io n s  in  in d iv id u a ls  w ith  s o m e  com m on  
c h a r a c t e r i s t i c  s u c h  a s  a g e ,  sex ,  r a c e ,  n u t r i t i o n a l  s t a tu s ,  
o r  o c c u p a t io n a l  h i s t o r y  can  be e x p e c te d  to g ive  som e i n d i c a ­
t ion  of the  p r e s e n c e  o r  a b s e n c e  of som e u n u su a l  c u a s a l  f a c t o r ,  *
even  though  s u c h  s t a t i s t i c s  a r e  known not to  be n e a r  a s
s e n s i t iv e  a s  in c id e n c e  r a t e s .  ?

I t  w a s  b e l i e v e d ,  t h e r e f o r e ,  th a t  i f  s a t i s f a c to r y  c h a n n e ls  fo r  3
send ing  and  r e c e iv in g  the  r e p o r t s  could  be a r r a n g e d  w ith  the |
in d iv id u a l  c o m p a n ie s  th ro u g h  t j ie i r  m e d ic a l  d e p a r t m e n t s ,  then  i
the  c o m p a r i s o n s  of the r e l a t i v e  f r e q u e n c ie s  of ty p e s  a n d  s i t e s  I
of c a n c e r  o c c u r r in g  in  the  w o r k e r s '  r e f i n e r i e s  w ith  s i m i l a r
v a lu e s  f o r  the g e n e r a l  p o p u la t io n  a n d / o r  o th e r  i n d u s t r i a l
g r o u p s  in  the  s a m e  g e o g ra p h ic a l  a r e a  m ig h t  in d ic a te  u n u s u a l
h a z a r d s .  The i n h e r e n t  d a n g e r s  a n d  d i f f ic u l t i e s  in  th is  a p p ro a c h
w e r e  fu lly  a p p r e c i a t e d ,  b u t  the  p r o p o s a l  m e r i t e d  v e ry  s e r i o u s  '
con s ide  r a t io n .
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The c ru x  of the  p r o b le m  w ould  be the n u m b e r  of c a s e s  th a t  
cou ld  be a s s e m b le d  an d  the  c o m p le te n e s s  of the  c o v e ra g e  of 
the  i n d u s t r y .  To s e c u r e  a  r e a s o n a b le  a n d  w o r th w h ile  
s a m p le  m e a n t  th a t  a  m a j o r i t y  of the  p a r t i c ip a t in g  c o m p a n ie s  
h a d  to r e p o r t  a l l  of t h e i r  known c a s e s  fo r  a s ig n if ic a n t  p e r io d  
of t im e .  A t l e a s t  10, 000 r e c o r d s  h ad  to be a s s e m b le d  i f  the  
a n a ly s e s  w e r e  to be  v a l id ,  and  i t  w a s  e s t i m a t e d  th a t  th is  
w ould  r e q u i r e  a t  l e a s t  ten  y e a r s  a t  the  r a t e  c a s e s  w e r e  be ing  
s e e n  in  a  r e a s o n a b ly  l a r g e  s e g m e n t  of th e  in d u s t r y .

The only p r a c t i c a l  so lu t io n  to the  p r o b le m  of s e c u r in g  a d e q u a te  
r e p o r t in g  w ou ld  s e e m  to be a  slow , p e r s i s t e n t ,  p a t ie n t  a p p ro a c h ,  
g a th e r in g  w h a t  can  be a s s e m b l e d  f r o m  t im e  to t im e  an d  g a in ­
ing  the  t r u s t  a n d  c o o p e ra t io n  of the  g ro u p s  in v o lv e d .  T h i s  i s  
a c c e p ta b le  w hen  long r a n g e  s u p p o r t  i s  a s s u r e d  an d  the i m m e d i ­
a te  a t t a in m e n t  of a  d e f in i te  an d  f in a l  o b je c t iv e  i s  n o t  e s s e n t i a l .
I t  m u s t  be r e e m p h a s i z e d  th a t  the  v a l id i ty  of e p id e m io lo g ic a l  
o b s e r v a t io n s  d e p e n d s  e n t i r e l y  upon  the a c c u r a c y  and  c o m p le te ­
n e s s  of th e  a v a i l a b le  m e d i c a l  s u p e rv i s io n  a n d  r e c o r d s .  I t  
fo llow s, then  th a t  t h e r e  can  be no sound  a p p r a i s a l s  of o c c u p a ­
t io n a l  h a z a r d s  u n t i l  f a c i l i t i e s  a n d  m e th o d s  a r e  m ad e  a v a i la b le  
in  i n d u s t r y  n o t  only fo r  the  d e te c t io n  of c l in ic a l  r e a c t io n s  bu t 
fo r  the  r e c o r d in g  of th e m  in  a n  o r d e r l y  m a n n e r .  O c c u p a tio n a l  
a s s i g n m e n t s  a n d  h a z a r d o u s  c o n ta c ts  m u s t  be s im i l a r l y  n o te d  
fo r  p o s s ib le  fu tu re  c o r r e l a t i o n s .  E ven  in  e n l ig h te n e d  i n t e r e s t e d  
m e d ic a l  d e p a r t m e n t s ,  e n t i r e l y  s a t i s f a c to r y  m e c h a n i s m s  a n d  
p r o c e d u r e s  h a v e  n o t  y e t  b e e n  d e v is e d  o r  p e r f e c te d .  U n fo r tu n a te ly  
f o r  m e d ic a l  s c ie n c e ,  the  a c c e p ta n c e  of th is  n e e d  i s  l ik e ly  to be 
s low  f o r  s o m e  t im e  to c o m e .  H o w e v er ,  so m e  a c c e l e r a t i o n  m a y  
b e  e x p e c te d  f r o m  the  i m p a c t  of h e a l th  i n s u r a n c e  p r o g r a m s  and  
the w iden ing  r e c o g n i t io n  of the  im p o r ta n c e  of i n d u s t r i a l  e x ­
p o s u r e s  fo r  c e r t a i n  c h ro n ic  d i s e a s e s .

A s  a  s u p p le m e n ta r y  a c t iv i ty  of the c e n t r a l  r e g i s t r y ,  i t  s e e m e d  
w is e  fo r  s e v e r a l  r e a s o n s  to p lan  the p r o v is io n  of a  p a th o lo g ic a l  
s e r v i c e .  F i r s t ,  b e c a u s e  the a v a i l a b i l i ty  of an d  e a s y  a c c e s s  
to th is  a s s i s t a n c e  w ou ld  i n s u r e  u n i fo r m i ty  in  the  t i s s u e  
d i a g n o s i s .  S eco n d ,  b e c a u s e  of the  d e f in i te  n e e d  to s t im u la te  
the  i n t e r e s t  and  c o o p e ra t io n  n o t  only of the  v a r io u s  M e d ic a l  
D e p a r tm e n t s ,  b u t  a l s o  the lo c a l  p a r t - t i m e  p la n t  and  p r iv a t e  
p h y s ic i a n s .  F in a l ly ,  b e c a u s e  th is  a c t io n  w ou ld  e m p h a s iz e  the 
d e s i r a b i l i t y  of m ic r o s c o p i c  e x a m in a t io n  of a l l  s u s p ic io u s  
l e s i o n s  no m a t t e r  w hen  o r  w h e r e  they  o c c u r ,  a s  w e l l  a s  s e r v e  
to s ta n d a r d iz e  the n o m e n c l a t u r e  u s e d  to r e p o r t  t h e i r  o c c u r r e n c e .

3. H e a l th  B e n e f i t  a n d  I n s u r a n c e  R e c o r d s

M o s t  of the  p a r t i c ip a t in g  p e t r o l e u m  c o m p a n ie s  h a d  h e a l th  
b e n e f i t  a n d  r e t i r e m e n t  i n s u r a n c e  p r o g r a m s  of one k ind  o r
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a n o th e r .  One m a in ta in e d  a  c o m p le te  m e d ic a l  c a r e  p r o g r a m  
no t only  fo r  the  e m p lo y e e  b u t  a l s o  h i s  f a m i ly  a s  w e l l ,  s u p p o r te d  
by  jo in t  c o n t r ib u t io n s .  A ll  of the  m e d ic a l  c l a i m s  of e m p lo y e e s  
of th is  c o m p an y ,  r e g a r d l e s s  of k ind  o r  d e g r e e ,  w e r e  r e c o r d e d .  
L ik e  a r r a n g e m e n t s  can be found in  o th e r  i n d u s t r i e s  o p e ra t in g  
in  the  s a m e  g e o g ra p h ic a l  a r e a  and d ra w in g  f r o m  the co m m o n  
l a b o r  poo l.  F u r t h e r m o r e ,  a  w ide  v a r i e ty  of i n d u s t r i e s  a n d  
d i f f e r e n t  w o rk  e x p o s u r e s  w i l l  c a r r y  t h e i r  i n s u r a n c e  c o v e ra g e  
w ith  a s in g le  c o m pany .

U t i l i z a t io n  of th e s e  r e c o r d s  s e e m e d  to o f fe r  a  r e a l  o p p o r tu n i ty  
f o r  c o m p a r i s o n s  of the  e f f e c t  and  fo rc e  of " c o m p e t in g  c a u s e s .  " 
T h e s e  w ould  in c lu d e  su ch  f a c t o r s  a s  u s u a l  o r  u n u s u a l  g e o ­
g r a p h ic a l  a n d  c o m m u n ity  r i s k s ,  o u ts id e  p lan t  e x p o s u r e s ,  and  
p e r s o n a l  h a b i t s .  H o w e v e r ,  b e fo re  a n  e x p e r im e n ta l  d e s ig n  
fo r  th is  a p p r o a c h  cou ld  be d raw n , r e a d y  a c c e s s  had  to be 
a s s u r e d  n o t  on ly  to the  h e a l th  b e n e f i t  an d  i n s u r a n c e  r e c o r d s  
of the p a r t i c ip a t in g  c o m p a n ie s  bu t a l s o  th o se  of a t  l e a s t  one 
o r  two o th e r  m a j o r  i n d u s t r i e s  o r  p la n ts  o p e ra t in g  in  the s a m e  
g e o g ra p h ic a l  a r e a .  I t  w a s  th o ugh t  th a t  th is  m ig h t  be  a r r a n g e d  
e i t h e r  d i r e c t l y b y  u s in g  th e  r e c o r d s  in  the c o m p a n y  f i l e s  o r  
i n d i r e c t ly  w ith  t h e i r  p e r m i s s i o n ,  ob ta in ing  the r e q u i r e d  i n f o r ­
m a t io n  f r o m  the i n s u r a n c e  f i l e s .  T he  s u c c e s s  of th i s  a p p ro a c h  
w ould  d e p e n d  e s s e n t i a l l y  upon  c o m p a n y  p o l ic ie s ,  the  ty p e s  of 
m e d ic a l  p r o g r a m s ,  m a n a g e m e n t  i n t e r e s t ,  and  e m p lo y e e - e m p lo y e r  
r e l a t i o n s h ip s .  If i t  p r o v e d  w o rk a b le  in  the  p e t r o l e u m  in d u s t r y ,  
i t  w ould  r e s u l t  in  an  e x c e p t io n a l  " c o h o r t "  type of s tudy  w ith  
u n u s u a l  c o n t r o l s .  An in v e s t ig a t io n  of su ch  r e c o r d s  could  be 
f a r  m o r e  e x te n s iv e  an d  c o v e r  m o r e  o c c u p a t io n a l  a s s i g n m e n t s  
than  the " p r o s p e c t i v e "  type  of f ie ld  s tu d ie s  u n d e r  c o n s id e r a t io n .

S e v e r a l  m a j o r  o b s t a c l e s  im m e d i a te l y  a r o s e .  The f i r s t  w as  
the n e e d  to a s s e m b le  f a r  m o r e  in fo r m a t io n  th an  c u s to m a r i ly  
r e q u i r e d  fo r  an  o r d in a r y  i n s u r a n c e  c la im .  M o s t  i n s u r a n c e  
c a r r i e r s  do no t v e r i f y  the  c a u se  of d e a th  s in c e  th is  i n t r o d u c e s  
a  s e r i o u s  e r r o r  and  f u r t h e r  s e a r c h  fo r  d e a th  c e r t i f i c a t e s  
w ould  be n e c e s s a r y .  A se c o n d  b i a s ,  and  one a lw a y s  in h e r e n t  
in  th is  p r o b le m ,  a r i s e s  b e c a u s e  sk in  c a r c in o m a s ,  due to e a r ly  
d e te c t io n  an d  m in o r  l o c a l  t r e a t m e n t ,  w il l  n o t  r e s u l t  in  lo s t  
t im e  o r  a  m e d ic a l  c la im ,  and  so w ou ld  be u n d e rc o u n te d .  The 
t h i r d  po in t  w o r th y  of e m p h a s i s  i s  th a t  in  a l l  l ik e l ih o o d  only 
c ru d e  m o r t a l i t y  r a t e s  can  be c a lc u la te d  i f  th is  a p p r o a c h  i s  
a p p l ie d  i n d u s t r y - w id e  s in c e  s o m e  of the c o m p a n ie s  have  d e a th  
b u t  no t h e a l th  p r o g r a m s .  F in a l ly ,  i t  would  s t i l l  be v e r y  d i f f i ­
cu lt  to ta k e  in to  a c c o u n t  th o se  e m p lo y e e s  who have  le f t  o r  
le a v e  the c o m p a n y  r o l l s  fo r  any  r e a s o n  o th e r  th an  r e t i r e m e n t .
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4. C o n t ro l le d  F i e ld  S tu d ie s
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Two ty p e s  of f ie ld  s tu d ie s  h a d  to be  c o n s id e r e d  s e r i o u s ly  a s  
p o s s ib l e  a v e n u e s  to be. e x p lo r e d  in  an a t t e m p t  to a s c e r t a i n  
d i r e c t l y  the  h a z a r d  of v a r io u s  d e g r e e s  of sk in  e x p o s u r e s .  
B o th  r e q u i r e  p e r io d ic  f ie ld  o b s e rv a t io n s  of s e le c te d  g ro u p s  
of e m p lo y e e s  w ith  p r o p e r  c o n t r o l s  o v e r  a  s ig n i f ic a n t  p e r io d  
of t im e .  T h e s e  w ould  be e s s e n t i a l l y  " p r o s p e c t iv e "  i n v e s t i g a ­
t io n s  and  w ould  r e q u i r e  s u p p o r t  f o r  a  s ig n i f ic a n t  p e r io d  of 
t i m e .

a .  S lack  W ax W o rk e r s

T he  f i r s t  of t h e s e  w a s  the  p r o p o s a l  fo r  a  r e p e t i t io n  of the 
s tu d ie s  th a t  h ad  d e m o n s t r a t e d  the i n c r e a s e d  r i s k  of 
s c r o t a l  c a n c e r  a m o n g  e m p lo y e e s  in v o lv e d  in  p r o c e s s in g  
s la c k  w ax . T h e s e  cou ld  be r e d e s ig n e d  to ta k e  into 
a c c o u n t  p r o c e s s  v a r i a t i o n s  a s  w e l l  a s  c l im a t i c  d i f f e r e n c e s  
a n d  a n s w e r  c e r t a i n  c r i t i c i s m s  th a t  h ad  b e e n  b ro u g h t  
f o r w a r d  in  r e g a r d  to the e a r l i e r  o b s e r v a t io n s .  R a c ia l  
s u s c e p t ib i l i ty  a s  w e ll  a s  sk in  p ig m e n ta t io n  w ould  a l s o  be 
ta k e n  in to  a c c o u n t .  The a p p ro a c h  c o n te m p la te d  w a s  a  
jo in t  e f f o r t  of The K e t t e r in g  L a b o r a t o r y  s ta f f ,  in c lu d in g  
c o m p e te n t  d e r m a to l o g i s t s ,  a n d  the  c l in ic i a n s  of the  
M e d ic a l  D e p a r tm e n t s  of the i n t e r e s t e d  c o m p a n ie s .

I n s o f a r  a s  the  e m p lo y e e s  a r e  c o n c e r n e d ,  th e s e  s tu d ie s  
cou ld  be j u s t i f i e d  a s  p a r t  of the  r o u t in e  p e r io d i c  p h y s ic a l  
e x a m in a t io n ,  an d  the  L a b o r a t o r y  p a r t i c i p a t i o n  w ou ld  be 
co n fin ed  e s s e n t i a l l y  a t  i n s u r in g  a  s ta n d a r d  p r o c e d u r e  fo r  
the  id e n t i f ic a t io n  and  r e c o r d in g  of the  sk in  a n d  s c r o t a l  
l e s i o n s .  It h a s  b e e n  found th a t  the  v a r i o u s  m e d ic a l  d e p a r t ­
m e n t s  w e r e  n o t  a t  a l l  c o n s i s t e n t  o r  u n i fo r m  in  t h e i r  
d ia g n o s i s  and  hand ling  of such  c a s e s .  I t  w a s  a l s o  known 
th a t  one o r  two c o m p a n ie s  had  u n d e r ta k e n  in d e p e n d e n t  
in v e s t ig a t io n s  of the p r o b a b i l i ty  an d  r i s k  of sk in  c o n ta c t  
n o t  on ly  in  s la c k  w ax  p r o c e s s e s  bu t a l s o  o t h e r  r e f i n e r y  
p r o c e d u r e s ,  an d  i t  s e e m e d  n o t  only  d e s i r a b l e  b u t  w ise  
to  b r in g  to g e th e r  th is  i n fo r m a t io n  f r o m  m a n y  d i f f e re n t  
s o u r c e s  fo r  the  b e n e f i t  of th e  i n d u s t r y  a s  a  w ho le .

T he  p r in c ip a l  o b s t a c l e s ,  g r a n t in g  th a t  m a n a g e m e n t  i n t e r e s t  
an d  c o o p e ra t io n  w a s  f o r th c o m in g ,  w e r e  the  te c h n o lo g ic a l  
a d v a n c e s  th a t  have  b e e n  m a d e  in  th i s  p r o c e s s  by the 
i n s t a l l a t i o n  of s o lv e n t  e x t r a c t io n .  I t  i s  a p p a r e n t  th a t  any 
p r o s p e c t iv e  s tudy  w ould  be too l im i t e d  to g ive  v a l id  r a t e s  
fo r  the o ld e r  m e th o d s .  F u r t h e r m o r e ,  the  e v id e n c e  a l r e a d y  
g a th e r e d  a m p ly  d e m o n s t r a t e s  the  h a z a r d  th a t  w a s  p r e s e n t  
in  the  p a s t  a n d  h ad  a l r e a d y  in d ic a te d  the  n e e d  f o r  c h a n g es  
in  p la n t  an d  p e r s o n a l  h y g ie n e  p r a c t i c e s .
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b. E x p o s u r e s  to C a ta ly t ic  C r a c k e d  R e s id u a l s

The se co n d  " p r o s p e c t i v e "  f ie ld  in v e s t ig a t io n  w a r r a n t in g  
c o n s id e r a t io n  w a s  o b s e r v a t io n  of th o se  in d iv id u a ls  
e x p o s e d  to  sk in  c o n ta c t  w ith  p e t r o l e u m  f r a c t i o n s  known 
th ro u g h  the c h e m ic a l  and  b io lo g ic a l  t e s t s  to  h a v e  a  h igh  
c o n c e n t r a t io n  of p o s s ib l e  c a rc in o g e n s  a n d / o r  a c c e l e r a t o r s  
o r  to be  c o m p a r a t iv e ly  p o te n t  in  the p r o d u c t io n  of sk in  
t u m o r s  in  m ic e .  T h i s  m e th o d  w ould  r e q u i r e  c a r e f u l  
p e r io d i c  e x a m in a t io n s  an d  n o ta t io n  of the  a p p e a r a n c e  of 
r e t r o g r a d e ,  h y p e r k e r a to t i c  o r  m a l ig n a n t  l e s i o n s . A ga in ,  
i t  w ou ld  be  n e c e s s a r y  to  ta k e  in to  a c co u n t  v a r i a t i o n s  in  
p r o c e s s e s ,  a s  w e l l  a s  c l im a t ic  c o n d it io n s ,  r a c i a l  
s u s c e p t ib i l i ty ,  and  p e r s o n a l  hy g ien e .

A s in  the  i n s t a n c e  of the  s la c k  w ax  in v e s t ig a t io n s ,  the  
d y n a m ic ,  a lm o s t  f lu id ,  s ta te  of m o d e r n  p e t r o le u m  
re f in in g  tech n o lo g y  w ou ld  s e r i o u s ly  i n t e r f e r e  w i th  an y  
a t t e m p t  to define  a c c u r a t e l y ,  f o r  any  s ig n i f ic a n t  p e r io d  
of t im e ,  tl^e d e g r e e  an d  k in d  of w o rk  e x p o s u re  save  in  
the b r o a d e s t  of t e r m s .  W hen th i s  v a r i a b le  i s  w e ig h e d  
in  the  l ig h t  of the  r e l a t i v e ly  long an d  s e v e r e  e x p o s u re  
to c a rc in o g e n ic  m a t e r i a l s  th a t  w a s  r e q u i r e d  to p r o d u c e  
n e o p la s t i c  d i s e a s e  in  m a n  in  the  p a s t ,  then  p r o c e s s  
c h a n g e s  b e c o m e  q u ite  i m p o r t a n t  and  a r e  d i f f ic u l t  to 
e v a lu a te .  F u r t h e r m o r e ,  th is  s i tu a t io n  i s  even  m o r e  
c o m p l ic a te d  by the long i n t e r v a l  th a t  m a y  e la p s e  b e tw e en  
the  t e r m in a t io n  of e x p o s u r e  an d  th e  a p p e a r a n c e  of a  tu m o r .

It  i s  ob v io u s ,  t h e r e f o r e ,  a s  in  the  in v e s t ig a t io n  of the  
s l a c k - w a x  p r o b le m ,  th a t  the  o b s e rv a t io n  of the  t e s t  an d  
c o n t ro l  g r o u p s  in  the  r e f i n e r i e s  w ou ld  h a v e  to  be con tinued  
a n d  m a in ta in e d  fo r  a  long p e r io d  i f  one w is h e d  to  m e a s u r e  
the r i s k  of the  n e w e r  p r o c e s s e s .  I t  w a s  to  be hop ed  th a t  
the  e v a lu a t io n  of the  o ld e r  r e f in e r y  m e th o d  cou ld  be 
t e r m i n a t e d  m u c h  e a r l i e r ,  p r o v id e d  a d e q u a te  o c c u p a t io n a l  
h i s t o r i e s  cou ld  be o b ta in e d  f r o m  the w o r k e r s  a s  they  w e re  
e x a m in e d  an d  a c c e p te d  in to  the s tudy  g r o u p s .
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5. S u rv e y  of P e r s o n a l  H yg iene  a n d  C o n ta c t  C o n t ro l  P r o g r a m s

E a c h  c o m p a n y  d i f f e r e d  w id e ly  in  r e f i n e r y  p r a c t i c e s ,  a n d  i t  
w a s  p r o p o s e d  th a t  a r r a n g e m e n t s  be  m a d e  f o r  The K e t te r in g  
L a b o r a t o r y  to a s s e m b l e ,  c o l l e c t ,  a n d  s u m m a r i z e  th i s  i n f o r ­
m a t io n  fo r  the  i n d u s t r y  a s  a  w h o le .  S e v e r a l  r e a s o n s  w e r e  
o f f e r e d  in  j u s t i f i c a t io n  of th is  a c t iv i ty .  F i r s t  a n d  p ro b a b ly  
m o s t  i m p o r ta n t  w a s  the  n e e d  f o r  a  c o m p i la t io n  of th e  co n ta c t  
c o n t ro l  p r o g r a m s .  A se c o n d  i s  the  v a lu e  o f  c la s s i f y in g  in  an  
o r d e r l y  f a s h io n  the  p ro b a b le  w o r k  e x p o s u r e s  th a t  w ou ld  be

API  0 6 6 8 5



I - 17

r e c o r d e d  in  the  o c c u p a t io n a l  h i s t o r i e s .  The r e s u l t s  of such  
a  s u rv e y  w ou ld  a l s o  be  v a lu a b le  in  the  p lann ing  of s p e c ia l  
s tu d ie s  su c h  a s  have  b e e n  p r o p o s e d .  T h e s e  d a ta  w ould  guide 
a n d  a s s i s t  in  the  s e le c t io n  of p la n ts  a n d / o r  p r o c e s s e s  to be 
s tu d ie d .  F u r t h e r ,  the  b r in g in g  to g e th e r  of th is  in fo r m a t io n  
in  a  u s a b le  f o rm  w ou ld  be  h e lp fu l  in  r a i s in g  the r e f i n e r y  an d  
p e r s o n a l  h yg iene  s t a n d a r d s  of the  in d u s t r y  a s  a  w ho le .

The i t e m s  s u g g e s te d  f o r  in c lu s io n  in  th is  s tudy  w e r e :

a . M a n u fa c tu r in g  A c t iv i t i e s  - i . e .  , a  l i s t  of the v a r io u s  
p r o c e s s e s  a t  th a t  p a r t i c u l a r  p la n t  o r  r e f in e r y ;

I

b. E m p lo y e e  P o p u la t io n  - i . e . ,  r a c e ,  sex ,  o c c u p a t io n a l  
c l a s s i f i c a t io n ,  e tc .  ;

c. E m p lo y e e  F a c i l i t i e s  - i . e . ,  n u m b e r  of s h o w e r s ,  l o c k e r  
r o o m s ,  to i l e t  f a c i l i t i e s ,  e a tin g  a r e a s ,  e tc .  ;

d. H y g ien e  P r o g r a m  - i . e .  , d e g re e  a n d  type of s u p e rv i s io n  
r e g a r d in g  p e r s o n a l  h y g ien e ,  chang ing  of c lo th ing , e tc .  ;

e . C o n ta c t  C o n tro l  - i . e .  , p r o v is io n  of p r o te c t iv e  c lo th ing , 
s p e c ia l  e q u ip m e n t  o r  p r o c e d u r e s ,  e tc .  ;

f. H e a l th  E d u c a t io n  - i . e . ,  o b je c t iv e s ,  m e th o d s  e m p lo y e d ,  
d e g r e e  a n d  type of s u p e rv i s io n ,  e tc .  ;

g. M e d ic a l  C a r e  - i . e .  , p e r s o n n e l ,  e q u ip m e n t  an d  r e s o u r c e s ,  
t h e r a p e u t i c  a n d  p r e v e n t iv e  p r o g r a m s ;  an d

h. I n s u r a n c e  P r o g r a m s  - i . e .  , a c c e s s ib i l i t y  of r e c o r d s ;  
e x te n t  an d  type of M e d ic a l  C a r e ,  H o s p i ta l  C a re ,  S ick  
B e n e f i t ,  R e t i r e m e n t  B e n e f i t ,  an d  D e a th  B e n e f i t  P r o g r a m s .

6. M e d ic a l  R e c o r d  C o n s u l ta t io n  S e r v ic e

A s  soon  a s  e p id e m io lo g ic a l  te c h n iq u e s  a r e  c o n s id e r e d  fo r  an  
a t t a c k  on m e d ic a l  p r o b le m s  in  in d u s t r y ,  the  c l in ic a l  and  
o c c u p a t io n a l  r e c o r d s  of the  e m p lo y e e s  a s  m a d e  and  m a in ta in e d  
by the m e d ic a l  an d  p e r s o n n e l  d e p a r t m e n t s  b e c o m e  a l l  im p o r ta n t .  
Y e t  even  a  v e r y  s u p e r f i c i a l  s u rv e y  of the  s i tu a t io n  in  th is  
i n s t a n c e  u n c o v e r e d  the f a c t  th a t  t h e r e  w e r e  g r e a t  g ap s  and  
s e r i o u s  d e f i c ie n c ie s  n o t  on ly  in  the  r e c o r d s  t h e m s e lv e s  b u t  
a l s o  the m e c h a n i s m s  fo r  t a b u la t in g ,  s u m m a r i z in g ,  and  
a n a ly z in g  the o b s e r v a t io n s .  E v e n  though  the p e t r o l e u m  
i n d u s t r y  a s  a  w hole  i s  m u c h  f u r t h e r  a d v a n c e d  in  the  p r o v is io n  
of m e d i c a l  s e r v i c e s  th a n  in d u s t r y  in  the USA in  g e n e r a l ,  i t  i s  
obv ious  th a t  a  g r e a t  d e a l  m o r e  r e m a in s  to be a c c o m p l i s h e d ,  
p a r t i c u l a r l y  in  r e l a t i n g  the  m e d i c a l  p r o b le m s  of the e m p lo y e e s  
to o c c u p a t io n a l  f a c t o r s .
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The importance of this point was repeatedly emphasized in 
the discussion of the various approaches. Accordingly, it 
appeared wise to provide in some fashion advice or assistance 
in the devising of medical records and the planning of facilities 
for their proper analysis. The interest and concern of the 
industry as a whole with the possible cancer hazard had 
pointed up the desirability of maintaining adequate medical 
departments with proper clinical records and occupational 
histories. This, in turn, had generated a demand for com­
petent assistance in the planning of such facilities, particularly 
in the preparation and tabulation of medical records.

Moreover, there are other needs of the medical departments 
to be satisfied with such records beyond the simple question 
of occupational carcinogenesis. These include the causes of 
absenteeism and injuries, the incidence of acute and chronic 
disease as related to the employee, the plant environment, 
and job requirements. There is no question that the value and 
many applications of standardized recording methods, uniform 
tabulations, and. evaluation of various indices were generally 
recognized by the medical directors and their compani.es.

Consequently, it was proposed in this approach that the 
University of Cincinnati furnish guidance and advice upon 
request to any of the participating companies. This could 
include suggestions as to contents and format of the medical 
records, first as they concern the cancer problem and later 
to take in other medical problems. It was believed that 
the channels developed for the current reporting of cancer 
cases to a central agency could be utilized in the future for 
expansion into other areas.

7. Literature Survey

As the importance of occupational carcinogenesis grew and 
the varied sources of information on this subject were tapped, 
it seemed desirable to collect and critically abstract scientific 
articles as they appeared in the medical literature. Abstracts 
were to be prepared, duplicated, and circulated periodically 
to the members of the Advisory Committee.

Consideration of this activity could be justified although there 
are at least two major compilations of this material available. 
Most of the published information had never been interpreted 
critically and put in the proper perspective. It would be worth­
while, therefore, as one aspect of the API project, to provide 
the Medical Directors of the participating companies with 
current summations and critical reviews of the various investi­
gations in the field of occupational carcinogenesis.
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A s in d ic a te d  in  the r e p o r t ,  th e s e  p r o p o s e d  a t t a c k s ,  while  c o n ­

s id e re d  g e n e r a l l y  a c c e p ta b l e ,  w e re  n e v e r  c o m p le te ly  im p le m e n te d .  O nly  

two, n a m e ly  the H i s to r i c a l  R e v ie w  an d  C u r r e n t  R e g i s t r y ,  w e re  s e le c te d  

f ina lly  f o r  e x p lo ra t io n .  B e tw e e n  1952 a n d  1955 the r e m a in in g  s u g g e s te d  

a p p ro a c h e s  w e r e  r e v ie w e d  m a n y  t im e s .  M e th o d s  and  a p p l ic a t io n s  w e re  

d i s c u s s e d  f r e e l y  an d  m in u te ly  no t only a t  the  m e e t in g s  of the  M e d ic a l  A d v is o ry  

C o m m it te e  b u t  w i th  in d iv id u a l  m e d ic a l  d i r e c t o r s .  A c tive  s te p s  could  n o t  be 

taken  f o r  two p r in c ip a l  r e a s o n s .  F i r s t ,  a l l  o u ts id e  o r  u n u s u a l  in v e s t ig a t io n s  

w e re  p o s tp o n e d  b e c a u s e  of the h igh p r i o r i t y  of t e c h n o lo g ic a l  ch an g es  in  

re f in ing  o p e r a t io n s  b ro u g h t  a b o u t  by  the K o r e a n  e m e r g e n c y .  C o n se q u e n tly ,  

i t  p ro v e d  im p o s s ib l e  to  s e c ù r e  s e r i o u s  c o n s id e r a t io n  of s im p le  r e q u e s t s  

fo r  a c c e s s  e i t h e r  to r e c o r d s  o r  w o r k e r s .  S eco n d ly ,  b e tw e e n  1950 an d  

1953 t h e r e  w e r e  m a n y  in n o v a t io n s  in  the  m e d ic a l  p r o g r a m s  of the  p a r t i c i ­

pating  c o m p a n ie s ,  in c lu d in g  m a j o r  s h if t s  in  p e r s o n n e l  an d  p o l i c i e s .  A ll  in  

a l l ,  i t  s e e m e d  d e s i r a b le  n o t  to  i n s i s t  on e x p a n s io n  of the  e p id e m io lo g ic a l  

in v e s t ig a t io n s  u n t i l  the  e n t i r e  s i tu a t io n  s ta b i l i z e d .

A s the p r o j e c t  p r o g r e s s e d  d u r in g  the l a t e r  y e a r s ,  the e x p lo ra t io n  

of the p o s s ib l e  u s e  of h e a l th  b e n e f i t  a n d  i n s u r a n c e  r e c o r d s  w a s  p o s tp o n e d  

a lso  t im e  an d  a g a in  b e c a u s e  of the  c o s t  of th is  type of r e v ie w  a n d  the g r e a t  

d i f f e r e n c e s  in  the  type an d  k in d  of i n s u r a n c e  c o v e ra g e  o f f e r e d  by the 

c o m p a n ie s .

D u r in g  1954 the m e d ic a l  a n d  o c c u p a t io n a l  r e c o r d s  of two m a j o r  

oil c o m p a n ie s  w e r e  c a r e f u l ly  r e v ie w e d  w ith  t h e i r  m e d ic a l  d i r e c t o r s .  I t
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T
was h o p e d  th a t  a t  th is  t im e  an  o p p o r tu n i ty  h ad  been  p r e s e n t e d  to d e ve lop  

f e a s ib le  m e th o d s  f o r  the  u t i l i z a t io n  of ro u t in e  m e d ic a l  a n d  i n s u r a n c e  

r e c o r d s .  U n fo r tu n a te ly ,  i t  w a s  found  th a t  they  did not co n ta in  s u ff ic ie n t  

in fo rm a t io n  n o r  w e r e  they  in  a  f o r m  th a t  w ould  p e r m i t  v a l id  o r  u s e fu l  

s t u d i e s .

A ll  though t of " p r o s p e c t i v e "  f ie ld  s tu d ie s  a m o n g  r e f i n e r y  p o p u ­

la t io n s  w a s  d r o p p e d  a lm o s t  a t  once  b e c a u s e  i t  b e c a m e  a p p a r e n t  e a r l y  th a t  

in v e s t ig a t io n s  of th is  k in d  can  only  be  c a r r i e d  out by  the in d iv id u a l  c o m p a n ie s  

with t h e i r  own s ta f f s  and  cou ld  no t be  u n d e r ta k e n  r e a d i ly  a s  a  g ro u p  e f fo r t .

U n ti l  the  d i s c o n t in u a n c e  of the  e p id e m io lo g ic a l  p h a s e s  of the  

p r o je c t ,  a d v ic e  an d  h e lp  w a s  s o l i c i t e d  a n d  p ro v id e d  f o r  the  p lann ing  of 

r e c o r d s  and  r e c o r d  k e e p in g  s y s t e m s  in  v a r io u s  s i tu a t io n s .  The l i t e r a t u r e  

re v ie w  p r o p o s a l  w a s  r e j e c t e d  e a r l y  by  the M e d ic a l  A d v is o ry  C o m m it te e .

The f a i l u r e  to e m p lo y  a l l  of the p r o p o s e d  a v e n u e s  in  th is  

e s s e n t i a l ly  e x p lo r a to r y  in v e s t ig a t io n  sh o u ld  n o t  p r e c lu d e  t r i a l s  w ith  

such  m e th o d s  in  o th e r  f i e ld s  in  th e  f u tu r e .  I t  w as  r e c o g n iz e d  th a t  the  

s e le c t io n  th a t  w a s  m a d e  w ou ld  n o t  p e r m i t  the  c a lc u la t io n  of r a t e s  and  at 

b e s t  on ly  p e r m i t  the  c o m p a r i s o n  of " R e la t iv e  F r e q u e n c i e s .  " I t  s e e m e d  

w i s e r  an d  f a r  m o r e  p r a c t i c a l ,  h o w e v e r ,  to b e g in  w ith  the  r e c o r d s  i m m e d i ­

a te ly  a t  han d  and  p r o c e e d  to  the  m o r e  c o m p le x  a p p r o a c h e s  a s  they 

a p p e a r e d  f e a s i b le .



APPENDIX II

Summary Tabulation a



NUMBER OF INDIVIDUALS WITH SINGLE TUMORS AND SITES 
ACCORDING TO THE YEAR OF ONSET 

AS REPORTED

BEFORE
1950

AFTER 1950

ALL
CASES

REPOR1B1950 1951 1952 1953 1954 1955 1956 UNKNOW TOTAL

1 NO IE PORTS

2 3 2 2 5

3 NO US PORTS

4 4 5 3 12 ' 12

5 NO IE PORTS

6 107 74 48 1 20 143 250

7 34 4 9 9 9 13 7 27 78 112

8 80 4 6 4 14 94

9 24 1 - 4r 4 29 38 62

10 2 2 3 5 3 3 18 18

11 15 2 2 6 10 25

12 3 2 1 10 10 15 23 13 74 77

13 no : [SPORTS

14 6 10 8 16 18 18 3 79 79

15 2 2 2 5 4 12 1 26 28

16 NO 1!E PORTS

17 49 8 13 11 29 30 31 1 48 171 220

18 31 3 2 3 8 8 3 190 217 2 4 8

19 14 11 18 16 13 10 4 10 82 96

20 NO 1[SPORTS

21 NO I SPORTS

22 NO ] SPORTS

23 232 15 14 5 9 8 12 1 48 112 344

24 27 5 5 16 10 26 9 15 86 113

25 24 9 12 7 19 16 18 76 1.57 181

V dtal 645 150 140 99 134 165 134 2 495 1319 1976

API 0 6 6 9 1
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NUMBER OF NEOPLASMS ACCORDING TO 
SEX, RACE, MALIGNANCY, AND REGISTRY STATUS 

AS REPORTED FROM 17 COMPANIES

APPENDIX I I  -  2

SEX RACE
ONSET PRIOR TO 1950 ONSET SUBSEQUENT TO 1950 TOTAL NEOPLASMS REPORTED

MALIGN BENIGN •TOTAL MALIGN BENIGN TOTAL MALIGN BENIGN TOTAL

WHITE 5 5 8 48 6 0 6 1100 - ,  68 11 6 8 1658 116 1774

COLORED 20 0 20 11 0 11 31 0 31

MALE NOT GIVEN 37 4 41 75 30 105 112 34 146

OTHER 0 0 0 5 0 5 5 0 5

TOTAL 615 52 667 1191 98 1 2 8 9 1806 150 1956

WHITE 20 1 21 67 1 68 87 2 89

COLORED

FEMALE
NOT GIVEN

!
i

0 0 0 6 4 10 6 4 10

TOTAL 20 1 21 73 5 78 93 6 99

TOTAL BOTH SEXES 635 53 688 1264 103 1367 1899 156 2055



A rrM H B Â X  i t  -  3
MALE FEMALE V

SITE USA * PRIOR TO 1950___
SUBSEQU1

________ I S
ENT TO
po USA * PRIOR TO 1950

\ SUBSEQUENT TO ] 
1950

1947 NO. % ** NO. % ** 1947 NO. % «■ + NO. %

BUCCAL
CAVITY 0 0 -OX

6 . 9 19 3 .3 48 4 .1 2 .2 0 0 . 0 0 0 . 0

DIOBST. SYS. 
AND P E R IT . 10-1X

2 8 .7 205 3 5 .0 304 2 6 .2 1 9 .8
5 2 6 .3 8 1 1 .3

RESPIRATORY
SYSTEM -20->2X

1 2 .6 85 1 4 .5 182 1 5 .7  ' 2 . 3 2 1 0 .5 0 0 . 0

R P t lR T 30 0 . 2 0 0 . 0 2 0 . 2  ! 2 2 .0 5 2 6 .3 26 3 6 .6

GENITAL
ORGANS 4 0 —4X

1 0 .4 50 8 . 6 91 7 .9 2 5 .5 3 1 5 .8 21 2 9 .6

URINARY
SYSTEM 5 0 - 5 5

6 . 9 38 6 .5 65 5 . 6 3 .1 0 0 . 0 2 2 . 8

SKIN AND
SOFT TISSUES 60-6X

1 9 .3 92 1 5 .7 330 2 8 .5 1 3 .1 1 5 . 3 8 1 1 .3

BONES 7 0 -7 5
0 . 8 12 2 . 1 9 0 . 8 0 . 5 1 5 . 3 0 0 . 0

BRAIN 7 6 - 7 8
2 . 7 10 1 .7 21 1 .8

1 .9 0 0 . 0 1 1 .4

LYMPH. AND 
HEM. SYSTEM 8 0 -RY

6 . 7 38 6 .5 58 5 . 0
4 . 2

1 5 . 3 2 2 . 8

OTHER
SITES 9 0 - 9X

4 . 8 36 6 .2 4 9 4 .2 5 .4 1 5 . 3 3 4 .2

TOTAL 1 0 0 .0 585 1 0 0 .0 1 1 5 9 1 0 0 .0 1 0 0 .0 19 1 0 0 .0 71 1 0 0 .0

* From "Morbidity from Cancer in the United States", Public Health Monograph No. 29, U.S .P.H.S..
** Columnar percentage totals may vary slightly from 100% due to .5 adjustment In each computation.
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PERCENTILE DISTRIBUTION OF MALIGNANT NEOPLASMS IN MALES WITH ONSETS BEFORE 
TO JANUARY 1 , 1 9 5 0 , ACCORDING TO SITE  OF TUMOR AND PETROLEUM OCCUPATION 

(INDIVIDUALS WITH SINGLE NEOPLASMS, SINGLE S IT E  ONLY)

APPENDIX I I
PRINCIPAL PET. 

OCCUPATION
UN­

KNOWN
00

PRODUCT­
ION
0 1 -0 9

REFINING

TRANS­
PORT
8 0 -8 9

EXEC.
AflD
MARKET
9 0 -9 8

OTHERS
99

CRACK­
ING
2 0 - 2 9

LUB. AND 
GREASE 

3 0 -3 5
PARAFFIN
3 6 -3 9

STR.
RUN
4 0 - 4 9

SPEC. MAINTEN-
OTHERS
7 0 - 7 9

SIT E PROD . 
5 0 -5 9

ANCE
6 0 - 6 9

BlICCAL (9 ) (0 ) (0 ) (0 ) (0 ) ( 0 ) (0 ) (3 ) (2 ) (1 ) ( 3 ) ( 1 )
CAVITY 0 0 -OX 4 . 1 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 2 . 7 3 .2 2 .2 3 . 1 5 . 9

DIGEST. SYS. (8 1 ) (3 ) (0 ) (0 ) (2 ) (0 ) ] ( 0 ) (3 7 ) (2 6 ) (2 0 ) (3 1 ) (5 )
P E R IT . 10-1X 3 7 .2 1 5 .8 0 .0 0 .0 4 0 .0 0 . 0 0 . 0 3 3 .0 4 1 .9 4 3 .5 3 1 .6 2 9 .4

RESPIRATORY (3 2 ) (9 ) (0 ) (3 ) (0 ) ( 0 ) (1 ) (1 0 ) ( 4 ) (6 ) ( 1 5 ) ( 5 )
SYSTEM 2 0 -2X 1 4 .7 4 7 .4 0 . 0 5 0 .0 0 .0 0 . 0 1 0 0 .0 f i . 9 6 .5 i s  n 1 5 .3 2 9 .4

( 0 ) (0 ) (0 ) (0 ) (0 ) (0 ) (0 ) (0 ) (0 ) (0 ) (0 ) (0 )
BREAST 30 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 .0 0 .0 0 . 0 0 . 0

GENITAL (2 2 ) (1 ) (0 ) (0 ) (2 ) (0 ) (0 ) ( 8 ) (4 ) (5 ) (8 ) (0 )
ORGANS 4 0 -4X 1 0 .1 5 .3 0 . 0 0 . 0 4 0 .0 0 . 0 0 . 0 7 . 1 6 .5 1 0 -9 8 . 2 0 . 0

URINARY (1 2 ) (1 ) (0 ) (1 ) (0 ) (0 ) (0 ) (5 ) (4 ) (2 ) (1 2 ) ( 1 )
SYSTEM 5 0 -5 5 5 .5 5 . 3 0 . 0 1 6 .7 0 .0 0 . 0 0 . 0 4 . 5 6 .5 4 . 3 1 2 .2 5 . 9

SKIN AND SOFT (3 7 ) (4 ) (1 ) (1 ) (0 ) (0 ) (0 ) (2 7 ) (7 ) (3 ) (8 ) ( 4 )
TISSUE 60 -6X 1 7 .0 2 1 .1 1 0 0 .0 1 6 .7 0 . 0 0 . 0 0 .0 2 4 .1 1 1 .3 6 .5 8 .2 2 3 .5

(4 ) (0 ) (0 ) (0 ) (0 ) (0 ) ( 0 ) (5 ) (2 ) (0 ) (1 ) ( 0 )
BONES 7 0 -7 5 1 .8 0 . 0 0 . 0 0 . 0 0 .0 0 . 0 0 . 0 4 .5 - .3 ^ 2 ____ 0 . 0 _ L f l ___

(5 ) (0 ) (0 ) (0 ) (1 ) (0 ) (0 ) (0 ) (0 ) (2 ) (2 ) (0 )

BRAIN 7 6 - 7 8 2 . 3 0 . 0 0 . 0 0 . 0 2 0 .0 0 . 0 0 , 0 0 . 0 0 . 0 4 . 3 2 . 0 0 . 0

LYMPH. AND HEN (7 ) (0 ) (0 ) (0 ) (0 ) (0 ) (0 ) Hl) (8 ) (4 ) (7 ) (1 )
SYSTEM 80-8Y 3 .2 0 .0 0 .0 0 0 0 .0 0 . 0 0 . 0 9 .8 1 2 .9 8 .7 7 .1 5 . 9

OTHER (9 ) (1 ) (0 ) (1 ) (0 ) (0 ) (0 ) (6 ) (5 ) (3 ) (ID (0 )
S 1 TES 90-9X 4 .1 5 .3 0 . 0 J 6 .7 0 .0 0 . 0 0 , 0 J b J ____ __6_J____ __________ -ULJi__ .... (L.Q .

(2 1 8 ) (1 9 ) (1 ) (6 ) (5 ) (0 ) (1 ) (1 1 2 ) (6 2 ) (4 6 ) (9 8 ) (1 7 )
* TOTAL 1 0 0 .0 100  0 1 0 0 .0 1 0 0 .0 100  ,0 1 0 0 .0 100 0 1 0 0 .0 1 0 0 .0 1 0 0 .0 1 0 0 .0 1 0 0 .0

C o lu m n a r  p e r c e n ta g e  t o t a l s  may v a r y  s l i g h t l y  
N o te :  I te m s  i n  p a r e n t h e s e s  a r e  a c t u a l  c o u n t

fro m  100% 
t o t a l s .

d u e  to  .5  a d j u s t m e n t  in  e a c h  c o m p u ta t io n .

SM. .y. ¿a;
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PERCENTILE DISTRIBUTION OF MALIGNANT NEOPLASMS IN MALES WITH ONSETS AFTER 
JANUARY 1 ,  1 9 5 0 , ACCORDING TO S IT E  OF TUMOR AND PETROLEUM OCCUPATION 

(INDIVIDUALS WITH SINGLE NEOPLASMS, SINGLE S IT E  ONLY)

appendix i l  - a
PRINCIPAL PETROLEUM 

OCCUPATION UN
KNOWN

00

’RODUCT-
[ON
0 1 -0 9

TRANS­
PORT

8 0 - 8 9

EXEC.
AND
MARKET

9 0 -9 8
OTHERS

99

CRACK­
ING
2 0 -2 9

JJB . AND 
IREASE 
3 0 -3 5

»ARAFFIN
3 6 - 3 9

STR.
RUN
4 0 - 4 9 ,

SPEC.
PROD.

5 0 - 5 9

MAINTEN
ANCE

6 0 -6 9
OTHERS

7 0 - 7 9
SIT E

BUCCAL ( 1 5 ) ( 4 ) (0 ) (0 ) (0 ) (1 ) ( 0 ) (9 ) (1 ) ( 6 ) (1 1 ) (1 )
CAVITY o o -o x 3 .6 5 . 5 0 .0 0 . 0 0 . 0 1 4 .3 0 . 0 5 .0 1 .5 4 . 8 4 . 7 2 . 8
DIGEST. SY S. (1 0 9 ) (1 4 ) (3 ) (1 ) (3 ) ( 1 )  . (1 ) (5 5 ) (1 3 ) ( 3 2 ) (6 8 ) (4 )
PER IT . 1 0 -IX 2 6 .3 1 9 .2 5 0 .0 2 0 .0 4 2 .9 1 4 .3  1 5 0 .0 3 0 .4 1 9 .4 2 5 . 8 2 8 .8 1 1 .1
RESPIRATORY (6 2 ) ( I D (2 ) (2 ) (0 ) (1 ) ( 0 ) (2 8 ) (9 ) ( 2 0 ) (4 0 ) (7 )
SYSTEM 20-2X 1 4 .9 1 5 .1 3 3 .3 4 0 .0 0 .0 1 4 .3 0 . 0 1 5 .5 1 3 .4 1 6 .1 1 6 .9 1 9 .4

( 2 ) (0 ) (0 ) (0 ) (0 ) (0 ) (0 ) (0 ) (0 ) ( 0 ) ( 0 ) (0 )
BREAST 30 0 . 5 O .u 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 .0 0 . 0 0 . 0 0 . 0 0 . 0

GENITAL ( 2 7 ) ( 4 ) (0 ) (0 ) (1 ) (0 ) (0 ) (1 3 ) (7 ) ( 1 8 ) (1 7 ) (4 )
ORGANS 40-4X 6 .5 5 . 5 0 .0 0 . 0 1 4 .3 0 . 0 0 . 0 7 .2 1 0 .4 1 4 .5 7 . 2 1 1 .1

URINARY (2 5 ) (5 ) (0 ) ( 0 ) (1 ) (0 ) (0 ) (9 ) (3 ) ( 7 ) ( I D (4 )
SYSTEM 5 0 -5 5 6 . 0 6 . 8 0 .0 0 .0 1 4 .3 0 . 0 0 . 0 5 .0 4 . 4 5 . 6 4 . 7 1 1 .1

SKIN AND SOFT ( 1 2 4 ) (2 5 ) (0 ) (2 ) ( l ) (4 ) (0 ) (5 1 ) (2 7 ) ( 3 0 ) (5 6 ) (1 0 )
TISSUE 60-6X 2 9 . » 3 4 .2 0 . 0 4 0 ,0 1 4 .3 5 7 .1 0 . 0 2 8 .2 4 0 .3 2 4 . 2 2 3 .7 2 7 .8

(3 ) (1 ) (0 ) (0 ) ( 0 ) (0 ) (0 ) (2 ) (0 ) ( 2 ) ( 1 ) (0 )
BONES 7 0 -7 5 0 . 7 1 .4 0 . 0 0 , 0 0 . 0 0 . 0 0 . 0 1 .1 0 . 0 1 . 6 0 . 4 0 . 0

(9 ) (1 ) (0 ) (0 ) (0 ) (0 ) (0 ) (4 ) (0 ) ( 0 ) ( 6 ) (1 )
BRAIN 7 6 -7 8 2 .2 1 .4 0 .0 0 . 0 0 . 0 0 .0 0 . 0 2 .2 0 .0 0 . 0 2 . 5 2 .8

LYMPH . AND HEM. (2 4 ) (5 ) (0 ) (0 ) (1 ) (0 ) (1 ) (5 ) (5 ) ( 3 ) (1 0 ) (4 )
S VSTEM 80-8Y 5 . 8 6 .8 0 .0 0 . 0 1 4 .3 0 . 0 50  0 2 .8 7 .5 2 . 4 4 .2 1 1 .1

OTHER (1 5 ) (3 ) (1 ) (0 ) (0 ) (01 (0 ) (5> ( 2 . (6 ) (1 6 ) (1 )
SITES 90-9X 3 . 6 4 .1 1 6 .7 0 . 0 0 . 0 0 . 0 0 . 0 2 .8 3 .0 4 . 8 6 . 8 2 .8

* (4 1 5 ) (7 3 ) (6 ) (5 ) (7 ) (7 ) (2 ) (1 8 1 ) < 6 7 ) ( 1 2 4 ) (2 3 6 ) (3 6 )

___________TOTAL___ 1 1 0 0 .0 1 0 0 .0 1 0 0 .0 1 0 0 . Q 1QQ.Q 1Q Q .ÍLJ 1 0 0 .0 1 0 0 .0 1 0 0 .0 lQ p .O ■ i o o . n _ 1QQ.Q ■* Columnar percentage totals «ay vary slightly from 100% due to .5 adjustment in each i omputatIon.
Note: Items In parentheses are actual count totals.
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UA I.KlMAN-r ACCOKUIHQ TO ■ MK ( l>ATK oar (>MniL'\ , KMU V i \*E Olr TOMUlH
UNDIVIUUALÖ WITH SINQIJS NB01>lA8Mtì, BLHOlü Ö ITte OHiri )

A P P E f i D l X  J I  -  6

MALE FEMALE w
TYPE OF NEOPLASM USA * PRIOR TO 1 9 5 0

SUBSEQUENT TO 
19 5 0 USA * PRIOR TO 19 5 0

SÜBSEQI
19:

îè Nt  t o  
>0

1947 NO. % ** NO. % ** 1947 NO. % * * NO. » **A>

GLAND 
E PIT H • 0 0 -0 9 2 2 .4 66 1 1 .3 164 1 4 .2 3 1 .1 3 1 5 .8 27 3 8 . 0

NON-GLAND
EPITH- 1 1 -1 9 6 0 .1 389 6 6 .5 810 6 9 .9 5 4 .7 12 6 3 ,2 38_____ ____S3  ̂ 5_......

LEUKEMIA 2 0 -2 9 2 . 9 13 2 . 2 14 1 .2 1 .7 1 5 . 3 0 _____ Q »£ .

LYMPHOMA 3 0 -3 9 3 . 8 28 4 . 8 47 4 .1 2 . 4 0 0 . 0 2 _____ £ J 3 ____

NERVOUS
TTGGIIPQ 4 0 -4 9 2 n 4 0 . 7 17 1 .5 1 .4 ___0_______ _____ÎLrû—

•

____I______ _____ L -4 ____

VASCULAR
TISSUES 5 0 -5 9 0 .2 0 0 . 0 1 0 .1 0 . 2 __ Û_______ _____U.O . — 0--------- -------- CM3------

MUSCLE 6 6 -6 9 0 .2 1 0 . 2 2 0 .2 0 . 4 0 _____Q ^ L . ____0 _____ Q-U____

NOW EPITH . 
TISSUES 7 0 -7 9 2 . 0 19 3 .2 23 2 .0 1 .6 0 0 .0 1 1 .4

EMBRY. AND 
TISSUES

MIXED
8 0 -8 9 1 .5 6 1 .0 21 1 .8 1 .3 0 0 .0 0 0 . 0

NOT
CLASS. 9 7 -9 9 4 . 8 59 1 0 .1 60 5 .2 5 .0 2 1 0 .5 2 2 . 8

TOTAL 1 0 0 .0 585 1 0 0 .0 1159 1 0 0 .0 1 0 0 .0 19 1 0 0 .0 71 1 0 0 .0

* F r o m 'M o r b id i ty  f ro m  C a n c e r  In  t h e  U n i t e d  S t a t e s "  P u b l i c  H e a l t h  M on o g rap h  N o. 2 9 ,  U .S .P .U .S .
*+ C o lu m n a r  p e r c e n t a g e  t o t a l s  may v a r y  s l i g h t l y  fro m  100% d u e  t o  .5  a d j u s tm e n t  i n  e a c h  c o m p u ta t io n .
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PERCENTILE DISTRIBUTION OF MALIGNANT NEOPLASMS IN MALES WITH ONSETS PRIOR TO 
JANUARY 1 ,  1 9 5 0 , ACCORDING TO TYPE OF NEOPIASM AND PETROLEUM OCCUPATION 

(INDIVIDUALS WITH SINGLE NEOPLASMS, SINGUC SITE  ONLY)

APPENDIX I I  -  7
PRINCIPAL P E T . 

OCCUPATION
REFINING

EXEC.

TYPE OF 
NEOPIASM

UN­
KNOWN

00

PRODUCT­
ION

0 1 -0 9

CRACK­
ING

2 0 - 2 9

LUB. ANI 
GREASE 

3 0 -3 5
PARAFFIN

3 6 - 3 9

STR.
RUN
4 0 - 4 9

SPEC.
PROD.
5 0 - 5 9

MAINTEN
ANCE

6 0 -6 9
OTHERS

7 0 - 7 9

TRANS­
PORT

8 0 - 8 9

AND
MARKET
9 0 -9 8

OTHERS 
___ 9 9

GLAND ( 2 4 ) (2 ) (0 ) (1 ) (0 ) (0 ) (0 ) (1 8 ) ( 5 ) ( 4 ) (1 0 ) ( 2 )
EPITH . 0 0 - 0 Î 1 1 .0 1 0 .5 0 . 0 2 5 .0 0 . 0 0 . 0 0 . 0 1 6 .0 8 .1 8 . 7 1 0 .3 1 1 .1

NON-GLAND (1 5 0 ) (1 7 ) (1 ) (3 ) ( 4 ) (0 ) ( D (6 2 ) ( 3 5 ) (3 3 ) (7 1 ) (1 2 )
E PITH . H - l £ 6 8 .8 8 9 .5 1 0 0 .0 7 5 .0 5 7 .1 0 . 0 LOO.O 5 5 .4 5 6 .5 7 1 .7 7 3 .2 6 6 .7

( 2 ) (0 ) (0 ) (0 ) (0 ) (0 ) (0 ) (4 ) ( 2 ) (1 ) ( 4 ) (0 )
LEUKEMIA 2 0 -3 1 0 . 9 0 .0 0 .0 0 . 0 0 . 0 0 . 0 0 . 0 3 . 6 3 . 2 2 . 2 4 . 1 0 . 0

( 7 ) (0 ) (0 ) (0 ) (0 ) ( 0 ) (0 ) (7 ) (7 ) ( 3 ) ( 3 ) (1 )
LYMPHOMA 3 0 -3 6 3 .2 0 .0 0 .0 0 . 0 0 . 0 0 . 0 0 . 0 6 . 3 1 1 .3 6 .5 3 .1 5 . 6

NERVOUS ( 0 ) (0 ) (0 ) (0 ) ( 1 ) ( 0 ) (0 ) (1 ) ( 0 ) ( 1 ) (0 ) ( 1 )
TISSUES 4 0 - 4 9 0 . 0 0 . 0 0 . 0 0 .0 1 4 .3 0 . 0 0 . 0 0 . 9 0 . 0 2 . 2 0 . 0 5 . 6

VASCULAR (0 ) (0 ) (0 ) ( 0 ) (0 ) (0 ) (0 ) (0 ) ( 0 ) (0 ) (0 ) (0 )
TISSUES 5 0 - 5 9 0 . 0 0 . 0 0 . 0 0 .0 0 . 0 0 . 0 0 .0 0 .0 0 . 0 0 . 0 0 .0 0 . 0

(0 ) (ft) (0 ) ( 0 ) ( 0 ) ( 0 ) (0 ) (0 ) ( 0 ) (0 ) (1 ) ( 0 )
MUSCLE 6 6 - 6 9 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 .0 0 .0 0 . 0 0 . 0 1 .0 0 . 0

NON-EPITH. ( 7 ) (0 ) (0 ) (0 ) (0 ) ( 0 ) (0 ) (2 ) ( 3 ) ( 4 ) ( 3 ) (0 )
TISSUES 7 0 - 7 9 3 .2 0 .0 0 .0 0 . 0 0 . 0 0 . 0 0 .0 1 .8 4 . 8 8 . 7 3 .1 0 . 0

EMBRY. AND ( 3 ) (0 ) (0 ) (0 ) (0 ) (0 ) (0 ) (1 ) ( 0 ) (0 ) ( 2 ) ( 0 )
MIXED TISSUES 

8 0 - 8 9
1 . 4 0 . 0 0 .0 0 . 0 0 . 0 0 . 0 0 .0 0 . 9 0 .0 0 . 0 2 .1 0 . 0

NOT (2 5 ) (0 ) (0 ) ( 0 ) (2 ) (0 ) (0 ) (1 7 ) (1 0 ) (0 ) ( 3 ) ( 2 )
C IA SS. 9 7 - 9 9 1 1 .5 0 .0 0 . 0 0 . 0 2 8 . 6 0 . 0 0 .0 1 5 .2 1 6 .1 0 . 0 3 . 1 1 1 .1

(2 1 8 ) (1 9 ) (1 ) (4 ) ( 7 ) (0 ) (1 ) (1 1 2 ) (6 2 ) (4 6 ) (9 7 ) (1 8 )
* TOTAL 0 0 .0 1 0 0 .0 1 0 0 .0 LOO. 0 LOO.O 1 0 0 .0 0 0 .0 LOO.O 1000 1 0 0 .0 1 0 0 .0 1 0 0 .0

* Columnar percentage totals may vary slightly from 100ft due to .5 adjustment In each computation,.
Note: I tees In parentheses are actual count totals.
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PERCENTILE DISTRIBUTION OF MALIGNANT NEOPLASMS IN MALES WITH ONSETS SUBSEQUENT 
TO JANUARY 1 , 1 9 5 0 , ACCORDING TO TYPE OF NEOPLASM AND PETROLEUM OCCUPATION 

(INDIVIDUALS WITH SINGLE NEOPLASMS, SINGLE SITE ONLY)

APPENDIX I I  -  8
PRINCIPAL PET. 

OCCUPATION UN­
KNOWN

0 0

PRODUCT­
ION
0 1 - 0 9

REFINING EXEC.
AND
MARKET
9 0 -9 8

OTHERS
99

CRACK­
ING
2 0 - 2 9

LUB. ANI 
GREASE

3 0 -3 5
PARAFFIN

3 6 -3 9

5TH.
RUN
4 0 - 4 9

SPEC .
PROD.
5 0 - 5 9

MA1NTEN
ANCE
6 0 -6 9

OTHERS
7 0 -7 9

TRANS­
PORT
8 0 -8 9

TYPE OF 
NEOPLASM

GIAND (5 6 ) ( 8 ) (0 ) (1 ) (1 ) (0 ) U ) (2 5 ) (5 ) (2 6 ) (3 5 ) ( 6 )
E PIT H . 0 0 - 0 9 1 3 .5 1 1 .1 0 . 0 1 6 .7 1 6 .7 0 . 0 5 Ö .0 1 3 .8 7 .5 2 1 .0 1 4 .8 1 6 .7

NON-GLAND (2 8 8 ) (5 4 ) (4 ) (4 ) (3 ) (6 ) ( 0 ) (1 2 5 ) (5 0 ) (8 7 ) (1 6 7 ) ( 2 2 )
E PITH . 1 1 -1 9 6 9 .4 7 4 .0 6 6 .7 6 6 .7 5 0 .0 8 5 .7 0 . 0 6 9 .1 7 4 .6 7 0 .2 7 0 .8 6 1 . 1

(7 ) (0 ) ( 0 ) (0 ) (0 ) (0 ) (1 ) (1 ) (1 ) (0 ) (2 ) ( 2 )
LEUKEMIA 2 0 - 2 9 1 .7 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 5 0 .0 0 . 6 . 1 . 5 0 .0 O.B 5 . 6

(1 8 ) ( 5 ) (0 ) (0 ) (1 ) (0 ) ( 0 ) (4 ) (4 ) (5 ) (8 ) ( 2 )
LYMPHOMA 3 0 -3 9 4 . 3 6 . 8 0 . 0 0 . 0 1 6 .7 0 . 0 0 . 0 2 . 2 6 .0 4 . 0 3 . 4 5 . 6

NERVOUS (6 ) (1 ) ( 0 ) (0 ) (0 ) (0 ) ( 0 ) (3 ) (0 ) (0 ) (6 ) ( 1 )
TISSUES 4 0 - 4 9 1 .4 1 .4 0 . 0 0 . 0 0 . 0 0 .0 0 . 0 1 .7 0 . 0 0 . 0 2 . 5 2 . 8

VASCULAR (0 ) (0 ) (0 ) (0 ) (0 ) (0 ) ( 0 ) (1 ) (0 ) (0 ) ( 0 ) ( 0 )
TISSUES 5 0 -5 9 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 6 0 . 0 0 . 0 0 . 0 ____ o . o

(1 ) (0 ) (0 ) (0 ) (0 ) (0 ) (0 ) (1 ) (0 ) (0 ) (0 ) ( 0 )
MUSCLE 6 6 - 6 9 0 .2 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 6 0 . 0 0 . 0 0 . 0 0 . 0

NON-EPITH. (5 ) (1 ) (0 ) (0 ) (0 )  . (0 ) (0 ) (7 ) (2 ) (1 ) (5 ) ( 2 )
TISSUES 7 0 -7 9 1 .2 1 .4 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 3 . 9 3 .0 0 . 9 2 . 1 5 . 6
EMBRY. AND ( 4 ) (2 ) (0 ) (0 ) (0 ) (0 ) ( 0 ) (3 ) (2 ) (2 ) (7 ) ( 1 )
MIXED T ISgtyE gq 1 .0 2 . 7 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 1 .7 3 .0 1 .6 3 . 0 2 . 8

NOT. (3 0 ) (2 ) (2 ) (1 ) (1 ) (1 ) ( 0 ) ( I D (3 ) (3 ) (6 ) ( 0 )
C IA S S . 9 7 -9 9 7 .2 2 . 4 3 3 .3 1 6 .7 1 6 .7 1 4 .3 0 . 0 6 .1 4 .5 2 . 4 2 , 5 0 . 0

(4 1 5 ) (7 3 ) (6 ) (6 ) (6 ) (7 ) (2 ) 0 8 1 ) (6 7 ) (1 2 4 ) (2 3 6 ) (3 6 )
* TOTAL 1 0 0 .0 1 0 0 .0 .0 0 .0 1 0 0 .0 1 0 0 .0 0 0 .0 1 0 0 .0 1 0 0 .0 io o .o 1 0 0 .0 1 0 0 .0 1 0 0 .0

* Columnar percentage totals may vary slightly from 100% due to .5 adjustment In each computation.
Note: Items in parentheses are actual count totals.
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APPENDIX I I 9

C O M PA R ISO N  o r  P E R C E N T  I  L E  D IS T R IB U T IO N S  OF CANCER 
REPORTED WITH TEN REPRESENTATIVE CITIES*

\

I  API 
1 MALE EMPLOYEES U .S . MALES 2 5 -6 4

PRIMARY

SITE BEFORE
19 5 0

AFTER
1950 ATLANTA

SAN
FRANCISCO

NEW
ORLEANS DENVER

P IT T S ­
BURGH CHICAGO DALLAS BIRMING­

HAM DETROIT PHILA­
DELPHIA

BUCCAL CAVITY 3 . 3 4 . 1 7 .1 1 0 .4 5 . 0 6 . 5 6 .4 8 .4 5 .4 6 . 6 6 .7 6 .7

DIGESTIVE
SYSTEM 3 5 .0 2 6 .2 1 8 .9 2 5 .7 2 3 .4 2 4 . 8 3 1 .6 3 6 .8 1 5 .8 2 1 .3 3 2 .5 3 4 .3

RESPIRATORY
SYSTEM

1 4 .5 1 5 .7 1 0 .1 1 2 .4 2 0 .0 1 0 .2
)

1 4 .6 1 5 .2 1 1 .2 1 1 .9 1 7 .7 1 6 .2

BREAST .0 .2 .3 .4 .1 .8 .1 .2 .3 .0 .3 .2

GENITAL ORGANS 8 . 6 7 . 9 7 .8 5 . 9 5 . 5 2 . 8 7 .5 6 .1 7 . 3 5 . 4 6 . 6 6 .2

URINARY SYSTEM 6 .5 5 . 6 4 . 8 6 .2 7 .2 6 . 5 7 . 6 7 .8 4 .5 3 .5 7 . 9 7 .8

SKIN AND 
SOFT TISSUES 1 5 .7 2 8 .5 3 5 .6 2 2 .9 2 5 . 8 2 6 .5 1 4 .7 9 .2 4 0 .0 3 3 .1 1 1 .0 1 1 .5

BONE 2 . 1 .8 .5 .8 .9 .8 .9 .7 .7 .8 .7 .7

BRAIN 1 .7 1 .8 3 .3 2 .1 2 . 0 4 . 9 2 . 9 3 .2 3 . 3 4 .4 2 . 4 2 .0

LYMPH. AND 
HEMA. SYSTEMS 6 .5 5 ,0 7 .0 8 .0 5 . 5 8 .1 7 .3 7 .5 6 . 7 8 . 6 1 0 .5 8 . 6

O'lHER SITES 4 .2 3 . 9 4 . 6 4 . 0 3 .3 5 .8 4 .1 6 5 3 . 6 4 . 6 5 .2
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appendix II - 10
SKIN, DIGESTIVE, AND RESPIRATORY CANCERS AS REPORTED 

COMPARED WITH U.S. EXPERIENCE AS TO AGE AND GEOGRAPHIC LOCATION
■ 0

PRIMARY

SITE
AGE

U .S .  MALES* A PI MALE EMPLOYEES

NEW CASES ALL REGIONS BEFORE 1950 AFTER 1 9 5 0

ALL
REGIONS NORTH SOUTH WEST

ALL
CASES DEATHS NORTH SOUTH CENTRÆ, WEST NORTH SOUTH CENTRAL WEST

SKIN

2 0 - 6 9 1 6 .4 1 3 .0 3 2 .0 2 4 .9 1 5 .9 1 .5

» 6 . 9
’ \

2 0 .7 5 .5 1 6 .8 1 4 .2 3 7 .2 1 8 .4 2 6 .42 0 -3 9 1 5 .3 1 1 .7 3 7 .4 2 8 .2 1 8 .4 2 .2

4 0 - 6 9 1 5 .6 1 3 .2 3 1 .3 2 4 .6 1 5 .7 1 .5

DIGESTIVE

SYSTEM

2 0 -6 9 3 3 .0 4 7 .8 1 8 .1 2 7 .0 3 1 .7 4 4 .6

> 3 6 .6 3 3 .6 2 7 .7 2 2 .4 3 3 .7 2 1 . 9 2 8 . 9 2 3 .12 0 - 3 9 1 1 .6 1 7 .6 9 . 9 1 1 .6 1 5 .0 2 5 .7

4 0 - 6 9 2 0 .5 5 1 .2 1 9 .2 2 8 .3 3 3 .4 4 5 .9

RESPIRATORY

SYSTEM

2 0 - 6 9 1 4 .4 1 9 .8 1 2 .7 1 1 .2 1 1 .2 1 9 .8

» 8 7 1 2 .4 1 6 .6 1 0 .1 1 7 .7 1 0 .3 2 3 .6 1 4 .22 0 - 3 9 4 .7 7 . 4 4 . 8 2 . 0 6 .0 1 0 .0

4 0 - 6 9 1 5 .1 2 1 .2 1 3 .7 1 2 .0 1 1 .7 2 0 .5

♦ F ro n  " M o r b id i ty  f r o *  C a n c e r  i n  t h e  U n i te d  S t a t e s , "  P u b l i c  H e a l th  M o n o g ra p h , N o, 2 9 ,  PHS o f  DHEW ( 1 9 4 7 ) ,
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APPENDIX I I I I
PERCENTILE D ISTRIBU TIO N  OF S K IN , D IG EST IV E , AND RESPIRATORY CANCERS 

REPORTED BY GEOGRAPHIC LOCATION

PRIMARY
U S. MALES 20-69« WHITE API MALE EMPLOYEES

NEW C:ases ALL REGIONS MAUE
SUP. BEFORE 1950 AFTER 1950

SITE ALL
REGDNS NORTH SOUTH WEST ALL

CASES DEATHS x-co.«< NORTH SOUTH 3NTRAL WEST NORTH SOUTH ’ENTRAI WEST
SKIN 1 16.4 13.0 32.0 24.9 L5.9 1.5 29.2 6.9 20.7 5.5 16.8 14.2 37.2 18.4 26.4

LIP 8.9 7.2 11.6 11.3 9.4 2.5 17.0 16.6 22.0 .0 26.6 12.5 15.8 42.8 10.3
PACE, HEAD, 
AND NECK 70.8 72.7 70.8 73.6 72.8 54.6 64.6 66.6 58.0 100.0 46.6 62.5 65.0 57.1 75.8
OTHER 17.8 20.0 17.5 15.6 18.0 42.8 18.4 16.6 20.0 .0 28.5 24.8 19.2 .0 13.5

SYSTEM 33.0 47.8 18.1 27.0 31.7 44.6 30.1 ,?8.6 33.8 27.7 22.4 33.7 21.9 28.9 23.1
ESOPHAGUS 8.0 8.8 6.6 5.8 7.6 10.0 7.9 3.7 .0 10.0 4.3 2.0 .0 7.8
STOMACH 31.4 31.0 37.8 31.5 30.4 28.1 19.0 32.0 60.0 35.0 26.3 28.5 27.2 14.4
SMALL INT. 1.0 1.0 .4 1.8 1.0 1.0 .0 .0 .0 .0 .0 2.0 .0 1.3
LARGE INT. 21.8 44.8 23.1 21.2 22.4 23.3 34.9 23.4 .0 35.0 27.1 18.3 27.2 30.2
RECTUM 20.0 20 .'fl 18.2 22.1 22.3 18.0 22.2 18.5 .0 5.0 19.2 18.3 9.0 13.1
BILE PASS. 4.8 4.6 8.3 4.5 4.2 6.0 1.5 1.2 .0 5.0 1.7 2.0 .0 3.9
LIVER 2.0 2.6 2.4 1.6 1.9 2.5 4.7 4.9 .0 5.0 5.2 14.2 9.0 5.2
PANCREAS 8.7 8.1 14.0 9.8 8.0 10.5 1.5 7.4 20.0 5.0 11.4 12.2 18.1 21.0
OTHER 1.9 2.5 2.8 1.6 1.7 1.9 7.9 8.8 20.0 .0 4.3 8.1 9.0 2.8

RESPIRATORY
SYSTEM 14.4 19.8 12.7 11 .2 11.2 19.8 15.2 8.7 12.4 16.6 10.1 17.7 10.3 23.8 14.2

LARYNX 18.8 18.3 20.1 18.8 27.0 12.4 4.7 30.0 33.3 .0 13.3 17.3 .0 8.5
LUNG AND 
BRONCHI 77.8 4̂C

D
N 76.1 76.9 67.3 84.3 76.1 63.3 33.3 100.0 75.0 78.2 100.0 78.7

OTHER 3.3 3.5 3 . 7 4.1 5.6 3.2 19.0 6.6 33.3 .0 11.8 4.3 .0 12.7
•Froa "Morbidity froa Cancer In the United States," Public Health Monograph, No. 29, PHS of DHEW (1947). 

«•Personal Coaaunlcatlon (Cases reported between 1950 - 1956).

B
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APPENDIX 1 1 - 1 2
MALIGNANT NEOPLASMS OF SKIN , DIGESTIVE, AND RESPIRATORY SYSTEMS 

AS REPORTED ACCORDING TO OCCUPATION IN THE PETROLEUM INDUSTRY

P E T R O L E U M  O C C U P A T I O N

CANCER
TOTAL

UNKNOWN
PRODUCTION REFINING TRANS PORTA TEN

EXECUTIVE
AND

MARKETING
OTHERS TOTAL

KNOWN
TOTAL

NO.
%

TOTAL NO.
%

KNOWN NO.
%

KNOWN NO.
%

KNOWN NO.
%

KNOWN NO.
%

KNOWN NO.
%

TOTAL

B
E
F
0
R
E

1
9
5
0

SKIN AND 
SOFT TISSUES

37 4 0 .2 4 7 . 3 36 6 5 .5 3 M 8 1 4 .5 4 7 .3 55 5 9 .8 92

DIGESTIVE
SYSTEM

81 3 9 .5 3 2 . 4 65 5 2 .4 20 1 6 .1 31 2 5 .0 5 4 . 0 124 6 0 .5 205

RESPIRATORY
SYSTEM

32 3 7 .6 9 1 7 .0 18 3 4 .0 6 1 1 .3 15 2 8 .3 5 9 .4 53 6 2 .4 85

A
F
T
E
R

1
9
5
0

SKIN AND 
SOFT TISSUES

124 3 7 .6 25 1 2 .1 85 4 1 .3 30 1 4 .6 5 6 2 7 .2 10 4 . 9 2 0 6 6 2 .4 3 3 0

DIGESTIVE
SYSTEM

109 3 5 .9 14 7 .8 77 3 9 .5 32 1 6 .4 68 3 4 .9 4 2 . 1 195 6 4 .1 304

RESPIRATORY
SYSTEM

62 3 4 .1 11 9 .2 42 3 5 .0 20 1 6 .7 40 3 3 .3 7 5 .8 120 6 5 .9 182
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The Epidem iological Studies as auggeated by the Kettering Laboratory 
recommended two approaches, namely (I) the Retrospective or H istorical 
Study and (II) the Current R egistry, insofar as possible and/or feasib le, with 
due consideration and understanding of the wide variation in company policies, 
medical care program s, management in terest and labor relations. These two 
approaches envision centralising, by an independent agency (Kettering 
Laboratory under contract), the assem blage of the clin ical records and employ­
ment h istories of all proved cases of neoplastic d isease known to have occurred  
or as they occur among em ployees of the cooperating companies, regardless of:

a. sex
b. site
c . type of tumor
d. status and kind of employment at the time of the report
e . degree of exposure to various carginocenic agents or 

substances in or out of the interested industry.

Periodic tabulations and analyses are provided with the understanding that all 
tables, statem ents and summations w ill be arranged to protect the identity of 
the participating companies and/or individual patients.

Standard Reports

The completed final reports should be filed without resorting to the 
preliminary notification of the Survey Group. Two records, a brief clinical . 
abstract.and a detailed occupational h istory, have been devised and are d istr i­
buted to permit standardised reporting and description of the known cases by 
the various M edical Departm ents. They are used for both old and new cases  
even though in many instances the information available for the old ca ses  may 
be m eager. . However, even if an inadequate or partial abstract or history can 
sent, it w ill prove useful.

The abstracts and h istories when completed should be sent promptly and 
directly to the Epidem iological Survey Group of the University of Cincinnati 
where the n ecessary  c ler ica l m echanism s have beeh arranged to receive, 
p rocess, tatfiftlateand file  the records. Even if  a significant delay is  envisioned 
due to the need of contacting a private physician; hospital, clinic or laboratory.. 
send in the partially completed report at once. The m issing item s can be 
supplied later, either through correspondence or by the subsequent subm ission  
of a duplicate report.

Both of the records, clin ical abstracts and occupational h istories, are 
to be com pleted.in the offices of the participating Medical D irectors, All 
correspondence, supplementary reports and/or requests w ill be directed only 
to the M edical D irector of the' interested company u n less, by prior mutual 
agreement between him and the Survey Group» other channels are authorised 
or arranged. It should be noted, however, that the details of the c lin ica l

API  0 6 7 0 5
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record« w ill probably have to be augmented, supplemented and/or verified , 
insofar as possib le , by the various Medical Departments through their own 
channels with their subordinate o ffices, private physicians, hospitals, c lin ics  
¿nd laboratories.

It is hoped also that the Medical Departments can persuade their 
personnel Departments to furnish, insofar as their records cover and/or 
permit, a relatively  com plete and adequate occupational history, including 
not only inform ation (job description and period so occupied) regarding the 
employment of the patient in the reporting company, but also any other work 
ip other oil companies and/or other industries.

It should be noted here that the printed and padded forms provide for a 
Medical Department copy of the clin ical record and occupational history and 
a Personnel Department copy of the occupational history. If more copies are 
required for the inform ation of other departments or o ffices, use additional 
sets of the form s. When more pads are required, send the request to the 
Kettering Survey Group in Cincinnati.

Special Instructions and Definitions

The occupational h istory differs from the clin ical record in that a 
chronological listing of the patient's various occupations and jobs has been  
substituted for the record of his clin ical experience. The duplication of the 
questions in the fir st and last section s, such as those dealing with occupation 
or trade at the tim e of (he report, employment status, exposure to possible  
irritants, w ill permit the gathering of information recorded by the Personnel 
Department. The latter answers may not agree entirely with the clinical 
abstract but, on the other hand, additional important item s may be added 
which would benefit the total record.

Since (1) the total number of cases reported by any single Medical Depart­
ment will not be large, (2) this is  the first effort to produce a report which 
w ill serve to satisfy the objectives of the investigation, and (3) many additional 
items may be proved useful, it is hoped that the various Medical Directors 
will feel fr e e , by adding a page or by a separate letter , to supplement or 
modify this basic report. It is very essen tia l that the experim ental exploratory 
nature of this investigation be em phasised and recognised by the participating 
directors. O therwise, it w ill be im possible to maintain the required flexibility  
in the approach to the problem and to make, from tim e to tim e, the n ecessary  
changes in technique« and methods.

Most of the answers required for the objectives of the investigation *re 
obvious and custom ary. There are several points in the form s which may need 
explanation. On the sam ple cop ies, the doubtful item s or those questions where 
there may be some confusion are distinguished by a number corresponding to 
the numbered special instructions given on the following page.

API 0 6 7 0 6
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#1. The section above the perforated line of both the clin ical and 
occupational records should be detached and discarded before 
forwarding to the Survey Group in Cincinnati. This w ill 
perm it the entry of certain useful data* such as the name and 
address of the patient, Social Security and job number, on the 
company copies but w ill prevent d isclosure of his identity to 
the survey personnel. This method sa tisfies  any legal obliga­
tion of the reporting company.

#2. Since the patient's name w ill not be available, the case number 
w ill be an extrem ely important item  because all correspondence, 
enquiries, etc. between the survey personnel, the various 
M edical D irectors and other company departments w ill depend 
upon this number for identification of the individual ca se s .

Each Medical D irector can devise a code best suited for his own 
particular requirem ents; however, a sim ple number w ill suffice 
if the reports or records are filed or listed  according to year, 
division and/or plant. .'For exam ple, employing the sample 
illustration of the completed form , if  this were listed  as l i ,
1950, P ineville Refinery, there would be little  probability of 
losing or m isfiling the record since ample identification would 
rem ain.

#3. The patient's age when he began his working lif t  should be given 
in com pleted y ea rs . This item  is  needed to verify the accuracy 
and extent of the employment h istory. It w ill serve also to 
check on the reliability  of the birth year.

#4. The entry under occupation or trade relates solely  to the occupa­
tion of the patient at the tim e of the report or as of the last record  
in or out of the company. Only the broad job descriptions as listed  
on the back of the form should be employed to describe the various 
occupations commonly found. As indicated, the type of work 
requiring 2 /3  to 3 /4  of the individual's assignm ents determ ines 
the cstqgqry to be reported.

A !
It is  pagfA le that the job classification s that have been listed  
for use w ater this question are far too broad and future m odifies- •. .< 
tions may becom e n ecessary . For instance, one or two questions 
have been raised  regarding the need to differentiate further the 
Marketing and Executive gpoup. However, this is  one foactfon 
of the detailed occupational h istory. If the patient has had a 
significant field record or exposure, this w ill com e to light as 
individual assignm ents are lis ted . Furtherm ore, any additional 
qualifying com m ents can be ea sily  added if fits Medical or 
Personnel Director fee ls  that the occupational classttleatlen  as 
recorded is  deficient or inadequate.

A P I  0 6 7 0 7
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#5. The dates in this section of the clinical record can be approximate. 
Month and year should suffice for all possible useful tabulations.

#6. It should be noted that the Survey Group recognize and accept the 
fact that in many instances, particularly with patients who have 
only sm all skin lesion s, slid es or tissu es w ill not be available 
for study. They also  know that the provision of pathological 
serv ices  varies widely in various geographical areas. However, 
it is  hoped that as the investigation proceeds and as medical 
programs develop, more and more attention will be paid to the 
need for confirming, whenever possib le, the clin ical diagnosis 
by an adequate pathological examination. It was thought also that 
through the centralized agency, a collection can be built up and 
maintained which would perm it uniform classification  of the 
various neoplasms that are discovered by the interested partici­
pating companies.

#7. D escription of treatm ent may be expanded at length on the reverse  
side under "Additional Comments" or in a separate letter if  the 
available information warrants further detailing. Again the dates 
may be approximate. These data w ill not be important for the 
objectives of this survey but w ill be found on m ost of the reports 
required by the various State Health Department Cancer 
R eg istr ie s , Therefore, in order to have a ll the information 
assem bled that may be required by official agencies now or in the 
future, these questions w ere included on the Survey Record.

#8. The more important agents and irritating substances have been 
lis ted . This group are those generally accepted by m ost workers 
but exposure to other m aterials or agents may be considered  
significant by the Medical D irectors. If so , lis t  them and give 
the reasons if necessary  under "Additional Comments" on the 
back of the report.

The description of the degree and type of the unusual exposure 
is not easy and yet is  important if an adequate record is  to be 
filed , A  heavy exposure would mean that the worker has an 
experience' that is  totally unusual for the average person. For 
exam ple, i f  his occupation is  outdoors without protection for 
the entire working period, it could be considered as heavy in 
regard to solar radiation if the plant or work w ere located in 
the southern United States. If the patient worked in the North 
or only occasionally in the sun, it must be c la ssified  as light. 
Under type, an additional description is possib le. If the worker 
was continuously engaged in an outdoor occupation, h is  
exposure #ould be greater than if  the duties w ere only 
occasional. ■ ' '

API  0 6 7 0 8
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#8. The individuel Medical D irectors in completing the form w ill be 
(Cost, ) required to make these decisions. If additional information or

descriptions of the exposure are n ecessary  and/or available, the 
space under "Additional Comments" may be used to ca ll attention 
to the unusual degree and type of exposure.

#9. Space for the names and addresses of the private physician and 
hospital has been provided on the back of the report. The 
various Medical D irectors may find that this will be useful to 
their offices in the collection of the necessary  information for this 
report and in the future follow-up of the patient. Since these 
entries are above the perforated line, they w ill be detached when 
the report is forwarded to the Survey Group in Cincinnati, thus 
maintaining the required secrecy  regarding the identity of the 
patient.

#10. This space under "Additional Comments" is  available, as indicated 
ea r lier , for the modification and supplementation of various 
questions in the body of the report. It can be used also to add 
extraordinary item s that w ere not included. Since this is  the 
fir st edition of the two records, additional desirable m aterial 
w ill be certain to turn up.

This is  particularly true with the occupational history record.
Only a crude classification  of job descriptions has been suggested. 
In a ll probability, a much m ore elaborate description w ill prove 
desirable. In the interim , however, the additional entries w ill 
serve to delineate future m odifications.

#11. In the listing of various occupations and jobs, begin with the last 
or present employment. The dates for the period can be 

approximate by y e a rs . When the type of industry is  known, «. g . , 
wall paper factory, but the exact occupation or job cannot be 
given, sim ply report 'V a il paper factory -  job unknown".

Additional information w ill be furnished if the products handled 
can be described in some detail. Here again it may be necessary  
to expand the desç ription of the product or m aterials in question 
under "Additional Comments" on the reverse side of the form.

API  0 6 7 0 9
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S A M P L E  C O P Y

CONFIDENTIAL 
OCCUPATIONAL HISTORY

To be prepared in triplicate



*  t)
JOHN J. DOE

V * 1
« ^ ^ 6 3 9 - 1 4 - 6 1 3 9

..................

O C C D P l T I O M A i  ^ C C O B D
639 46TH STREETADDRESS-

Pay
Roll 365

.Number_________ PINE VILLE OKLA.

-ffl OtKWNAL. COPY ta be Mat ta. .  
' ß 0mgt% a# Identifying data)
—lOW COPY ta be retained a* lf»e 
¿myony Medical Department henrd 

COPY ta b . retained ai 6m 
¡^ tpon y  Personnel Department Record

City

DR. JOHN J. PHAIR 
KETTERING LABORATORY 
EDEN AND BETHESDA AVES. 
CINCINNATI 19, OHIO

#6CASE
ÛMBER-

DATE of 
REPORT.

4 /8 /5 0  COMPANY.FIRST CLASS OIL CO.

SEX-
14 RACE- W PLANT.

PINE VILLE 
REFINERY

~ Î 4 A Ï N T E -
defV a n c e .

1896 AGE
1*» JOB- 20

JORN
Vw

P 1P E F 1T T E R  ( t y )

POLAND
Cowntry

WORK
STATUS

Activa □  
Retirad □

Leave ^Ç] 
Other □

OCCUPATIONAL HISTORY (List Occupation« Chronologically, Beginning with the LAST or PRESENT JOB)

(0 y tL * 7 Ô
YEAR

TO EMPLOYS! AND ADDRESS JO* DESCRIPTION 
OR TYPE OP WORK*

PRODUCTS
HANDLED*

1936 1950 FIRST CLASS OIL CO.

1934 1936

PIPE FITTER

B B B F " *
PRODUCTS

1933 1934 LABORER

1922 1933
■HOT BREAD BAKERY 
NEW YORK CITY BAKER

‘'R Y  
LODUCTS

1921 1922 .. c o rN .J .
1918 1921

p m ^ a j

CARBON COMPANY------
CLARKSBURG, W. VA.

PORTER UCTS
LABORER

CARBON
INSULATlTING 
MATERIALS'

1916 1918 FARM LABORER
FARM--------
PRODUCTS

UNUSUAL EXPOSURES TO POSSIBLE IRRITANTS* (From Personnel Record«) ( ^ I r C u *  r )

OND FROM TO DEGREE

CARBON INSULATING MATERIALS 1921 1922 Lgt.

SUNLIGHT 1916 1918 Hvy.

HEAT W 22 1 9 3 3 77 Hvy. ’

PETROLEUM PRODUCTS
'M it.

1933 1 9 5 0 - lgt.

TYPE

Cont.

Cent.

XUL
ro t lists op jo* D csctim om , rn to u u M  n o o u e n  and imitants to h  mpo*t o
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ijAME—IO I
Socia l

Swurity C oNumberBlS

JO B DESCRIPTIONS

To be based upon 2/3 to 3/4 OF WORK 
ASSIGNMENTS. DISTINGUISH BE­
TWEEN AND ALWAYS INDICATE if 
the worker was an operator, laborer, still 
cleaner, or “other” duty.
PRODUCTION

Rigger and driller 
Well puller
Others with frequent exposure to 

crudes
Others with infrequent exposure to 

crudes
REPINING

Catalytic cracking (includes thermal 
cracking of catalytic feeds) ■ 

Thermal cracking 
Coking operations
Blending of heavy fuel oils (No. 3-6) 
Blending of heating oil No. 2 
Others on cracking operations
Refining and blending of lubricants 
Packaging of lubricants .
Manufacture and packaging of greases 
Others—Lubricants and greases
Refining and filtration (pressing 

centrifugation) of paraffin 
Packaging of paraffin 
Others—Paraffin
Distillation of crude oil 
Production of asphalt 
Straight run distillations—Others
White oil manufacturing 
Petro-chemical operations 
Special products—-Others 
Maintenance—Pipe fitters 
Maintenance—Boilermakers 
Maintenance—Mechanics 
Maintenance—Tank Cleaners 
Maintenance—Others 
Loading department 
Control laboratory
Others not otherwise specified—General 

Refining Operations
TRANSPORTATION 

Pipe line workers
Marine division — Transportation of 

light and medium distillates 
(end boiling point less than 650*F.) 

Marine division—Fuel oil carriers 
Fuel oil carriers—Others (Tank cars, 

etc.)
Transportation—Others 

MARKETING AND EXECUTIVE 
Service stations
Others—Office workers, etc. * ( 4

OTHERS (Not included in four main
divisions)

Job to be described in detail

PETROLEUM PRODUCTS 
TO BE REPORTED

This is a broad grouping of petroleum 
products. INDICATE FOR EACH JOB tire 
principal material the worker encounters. 
If there is an exposure to another product 
(equal or less frequent), note this fact 
under “Additional Comments”.

Crude petroleum, reduced crude, as­
phalts

Gasoline, light ends and solvent naph­
thas (less than or equal to 400*F.)

Medium distillates (400-650'F.)
Lube distillates and related uncracked 

intermediates (600-1000‘F.)
Refined products
Products derived from thermal crack­

ing units in refineries before or 
without catalytic cracking (600- 
1000’F.)

Products derived from coking opera­
tions (greater than or equal to 600*F)

Products derived from catalytic crack­
ing and reforming processes.'«» from 
thermal cracking units in refineries 
with catalytic crackers (600-1000 °F.)

Chemical additives
Petro -chemicals •

SKIN IRRITANTS TO BE REPORTED

This is a broad grouping of skin irritants. 
If a history is given of unusual exposure 
to any of them, either during the workers 
employment in the petroleum industry or 
in some other occupation, indicate in the 
appropriate columns the period, degree 
and kind of exposure.
PHYSICAL AGENTS 

Trauma 
Radiant heat 
Solar rays 
Ultraviolet rays
Radioactive substances or roentgen rays 

INORGANIC SUBSTANCES 
Arsenic 
Chromates
Others (Specify in detail)

ORGANIC SUBSTANCES 
Aromatic amines 
Tar or pitch 
Soot
Creosote and anthracene oils 
Others (Specify in detail)
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PRODUCTION
Rigger and driller 
Well puller
Others with frequent exposure to 

crudes
Others with infrequent exposure to 

crudes
REFINING

Catalytic cracking (includes thermal 
cracking of catalytic feeds)

Thermal cracking •
Coking operations
Blending of heavy fuel oils (No. 3-6)
Blending of heating oil No. 2 
Others on cracking operations
Refining and blending of lubricants 
Packaging of lubricants 
Manufacture and packaging of greases 
Others—Lubricants and greases
Refining and filtration (pressing or 

centrifugation) of paraffin 
Packaging of paraffin 
Others—Paraffin
Distillation of crude oil 
Production of asphalt 
Straight run distillations—Others
White oil manufacturing 
Petro-chemical operations 
Special products—Others 
Maintenance—Pipe fitters 
Maintenance—Boilermakers 
Maintenance—Mechanics 
Maintenance—Tank Cleaners 
Maintenance—Others 
Loading department 
Control laboratory
Others not otherwise specified—General 

Refining Operations
TRANSPORTATION 

Pipe line workers 
Marine division — Transportation 

light and medium distillates 
(end boiling point less than 650'F.)

Marine division—Fuel oil carriers 
Fuel oil carriers—Others (Tank cars, 

etc.)
Transportation—Others

MARKETING AND EXECUTIVE \
Service stations /ri. . ** H J
Others—Office workers, etc. VU '

OTHERS (Not included in four main 
divisions)

Job to be described in detail

PETROLEUM PRODUCTS 
TO BE REPORTED

This is a broad grouping of petroleum 
products. INDICATE FOR EACH JOB the 
principal material the worker encounters. 
If there is an exposure to another product 
(equal or less frequent), note this fact 
under “Additional Comments”.

Crude petroleum, reduced crude, as­
phalts

Gasoline, light ends and solvent naph­
thas (less than or equal to 400’F.)

Medium distillates (400-650 *F.)
Lube distillates and related uncracked 

intermediates (600-1000’F.)
Refined products
Products derived from thermal crack- 

mg units in refineries before or 
without catalytic cracking (600- 
1000’F.)

Products derived from coking opera­
tions (greater than or equal to 600*F)

Products derived from catalytic crack­
ing and reforming processes or from 
thermal cracking units in refineries 
with catalytic crackers (600-1000 °F.)

Chemical additives
Petro-chemicals

SKIN IRRITANTS TO BE REPORTED

This is a broad grouping of skin irritants. 
If a history is given of unusual exposure 
to any of them, either during the workers 
employment in the petroleum industry or 
in some other occupation, indicate in the 
appropriate columns the period, degree 
and kind of exposure.
PHYSICAL AGENTS 

Trauma 
Radiant heat 
Solar rays 
Ultraviolet rays
Radioactive substances or roentgen rays 

INORGANIC SUBSTANCES 
Arsenic 
Chromates
Others (Specify in detail)

ORGANIC SUBSTANCES 
Aromatic amines 
Tar or pitch 
Soot
Creosote and anthracene oils 
Others (Specify in detail)
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JOB DESCRIPTIONS
I

To be beaed upon 2/3 to 3/4 OF WORK 
.ASSIGNMENTS. DISTINGUISH B E ­
TWEEN AND ALWAYS .INDICATE tf 
the worker wee an operator, laborer, «till 
cleaner, or "other" doty- ' "•
PRODUCTION . 1

Rigger and driller 
Well puller
Others with Inequaet exposure to 

crudes
Others with infrequent exposure to 

crudes
REFINING
... Catalytic cracking (includes thermal .

cracking of catalytic feeds) - 
- Thermal cracking ■

Coking operations
Blending of heavy fuel oils (No. 3-6)
Blending of heating oil No. 2 
Others on cracking operations
Refining and blending of lubricants 
Packaging of lubricants .
Manufacture and packaging of greases 
Others—Lubricants and graaaas
Refining and filtration 'fpreasing or 

centrifugation) of paraffin 
Packaging of paraffin 
Others—Paraffin
Distillation of crude oil 
Production at asphalt 
Straight run distillations—Others
White oil manufacturing ~
Petro-cbemical operations 
Special products—Others ^
Maintenance—Pipe fitters " '
Maintenance—Boilermakers 
Maintenance—Mechanics 
Maintenance—Tank Cleaners 
Maintenance—Others 
Loading department 
Control laboratory
Others not otherwise specified—General 

Refining Operations 
TRANSPORTATION 

Pipe line workers
Marine division — Transportation of 

light and medium distillates 
(end boiling point less than S50*F.)

Marine division—Fuel oil carriers 
Fuel oil carriers—Others (Tank cars, 

etc.)
Transportation—Others

MARKIfllNG AND feAÉtdJ'nV k, a
Servioe stations /Q, W *f )
Others—Office workers, etc. U  '

OTHERS (Not included in four main 
divisions)

Job to be described in detail

PETROLEUM PRODUCTS 
TO BE R&ORTED

This is a broad grouping of petroleum 
products. INDICATE FOR EACH JOB the 
principal material the worker encounters. 
If there la an exposure to another product 
(equal or leas frequent), note this fact 
under "Additional Comments".

Crude petroleum, reduced crude, as­
phalts

Gasoline, light ends and solvent naph­
thas (last titan or equal to 400'F.)

Medium distillates (400-650'F.)
Lube distillates and related uncracked 

intermediates (800-1000’F.)
Refined products
Products derived from thermal crack - 
. inf units' in refineries before or 

without catalytic cracking (600- 
1000’F.)

Products derived from coking opera­
tions (greater than or equal to 600*F)

Products derived from catalytic crack ­
ing and reforming processes or from 
thermal cracking units in refineries 
with catalytic crackers (600-1000*F.)

Chemical additive*
Petro-chemical*

SKIN IRRITANTS TO BE REPORTED

This is a broad grouping of skin irritants. 
If a history is given of unusual exposure 
to any of tiiem, either during the workers 
employment in the petroleum industry or 
in some other occupation, indicate in the 
appropriate columns the period, degree 
and kind of exposure.
PHYSICAL AGENTS 

Trauma 
Radiant heat 
Solar rays 
Ultraviolet rays
Radioactive substances or roentgen rays 

INORGANIC SUBSTANCES 
Arsenic
Others (Specify in detail)

ORGANIC SUBSTANCES 
Aromatic amines 
Tar or pitch 
Soot
Creosote and anthracene oils 
Others (Specify in detail)
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Column

1-2-3

IBM Card Code 
API Project

February 1, 1955

Case Number - Punch directly
Column 1 - Hundreds 001 
Column 2 - Tens 
Column 3 - Digets

Year of Report
X - Prior to 1950
Y - As a double punch - 1960 and over
0 - 1950
1 - 1951
2 - 1952
3 - 1953 
4,- 1954­
5 - 1955
6 - 1956
7 - 1957
8 - 1958
9 - 1959

API  0 6 7 2 2



Column Page 2
7 (Kote double* punching)

f c - r

Geographic Location (Residence or place of
employment at time of report)

0 - Not Specified - Unknown
1 - North Eastern States:

Connecticut
Delaware
Illinois
Indiana
Kentucky
Maine
Maryland
Massachusetts
Michigan
New Hampshire

2 - South Eastern States:
Alabama 
Florida 

■ Georgia 
Mississippi

3 - North Central States:
Colorado 
Idaho 
Kansas 
Montana 
Nebraska

»*3

New Jersey 
New York 
Ohio
PennsylYania 
Rhode Island 
Vermont 
Virginia 
West Virginia 
Wisconsin

North Carolina 
South Carolina 
Tennessee

North Dakota 
South Dakota 
Utah 
Wyoming

North Eastern - Central States:
Iowa Missouri
Minnesota

4 - South Central States:
Arizona 
New Mexico

Oklahoma
Texas

South Eastern - Central States:
Arkansas

5 - South Pacific States: 
California

- North Pacific States: 
Oregon

Louisiana

Nerada

Washington
6 - Marine Workers (Crews and Terminal Employees)
7 - Pipe Line Crew and Production Workers .
8 - Outside USA '

API  0 6 7 2 3



T -

9

10

11

12

Page 3
3ex and Race

0 - Unknown or not given
1 - Male, white
2 - Male, colored
3 - Male, other races
4 - Male, race unknown
5 - Female, white
6 - Female, colored .
7 - Female, other races
8 - Female, race unknown

Work Status at Time of Report
0 - Unknown or not given
1 - Active
2 - Leave
3 - Retired
4 - Other

Age on Date of Report
X - Under 30 years 
Y - Dead
0 - Unknown or not given
1 - 30-34
2 - 35-39
3 - 40-44
4 - 45-49
5 - 50-54
6 - 55-59
7 - 60-64
8 - 65-69 
9 - 7 0  and over

Age at Onset (First definitive diagnosis of a 
neoplasm)

Follow the code of Column 10, except for Y 
which can be disregarded.

Survival Period (From onset to date of report
or death)

0 - Unknown or not given
1 - 0-5 months
2 - 6-11 months
3 - 12-17 months
4 - 18-23 months
5 - 24-29 months
6 - 30-35 months
7 - 36-47 months
8 - 48-59 months 
9 - 6 0  and over months

A P I  06 7 2 4



Page 4

Type of Tumor - Histoqenic Classification
(American Cancer SocietyCode)

Column 13 - Tens 
Column 14 - Digits

Tumors of Glandular Epithelium (00-09)
00 - Ductal tumor
01 - Tumor of mucinous secreting epithelium
02 - Papillary tumor, not elsewhere classified
03 - Neoplastic cyst, not elsewhere classified
04,05 - Functionally active tumors
06,08 - Other specific glandular tumors 
09 - Unspecified tumors of glandular

epithelial origin
Tumors of Nonqlandular Epithelium (11-14)

11 - Tumor of transitional epithelium
12 - Tumor of basal epithelium
13. - Tumor of baso-squamous epithelium
14 - Tumor of squamous epithelium
15,16...........................

Tumors of Melanin Forming Tissue (17)
17 - Tumor of melanoblast

Tumors of Epithelium, not elsewhere classified
---------------------- e ------------- ------------------------------------ ( 1 8 - 1 9 ) "

18 - Specific tumors of epithelium, not
elsewhere classified

19 - Unspecified tumors of epithelial origin 
Leukemias (20-29)

20 - Lymphocytic leukemia
21 - Monocytic leukemia
22 - Granulocytic leukemia
23,25 ...........................
26 - Compound leukemias
27 - Leukemia and lymphoma
28 - Other specific leukemias
29 - Leukemia, type not specified

Lymphomas (30-39)
30 - Lymphosarcoma
31 - Reticulum cell sarcoma
32 - Hodgkin's disease
33 - Plasma cell myeloma
34 - Giant follicular lymphoma
35 ....................... .

0 5 7 2 5



13-14 (Cont.) Type of Tuaor - Histogenic Claaaification 
Lymphomas (Cont.)

36 - Compound lymphomas
37 ■
38 - Other specific lymphomas
39 - Lymphoma, type not specified

Tumors of Nervous Tissues and Associated Structures
— ------------------------------------------------- ncr-TS")—

Column Page 5

40 - Tumor of ganglion
41 - Tumor of sympathicoblast
42 - Tumor of neuroepithelium43 - Tumor of paraganglion
44 - Argentaffinoma
45 - Tumor of peripheral nerve sheath46 - Tumor of meninges
47 - Tumor of glia
48 — Other specific tumors of nervous tissue 

and structures
49 - Unspecified tumors of nervous tissue 

origin
Tumors of Vascular Tissue (50-59)

50 - Tumor of blood vessel
51 - Hemangiomatosis
52 - Multiple hemorrhagic hemangioma of kaposi
53 - Tumors of specialized vascular structures
54 - Tumor of lymph vessel
55, 57  ̂ .........................
58 - Other specific tumors of vascular tissue
59 - Unspecified tumors of vascular tissue

origin
Tumors of Muscle (66-69)

66 - Tumor of smooth muscle
67 - Tumor of striated muscle
68 - Other specific tumors of muscle
69 - Unspecified tumors of muscle origin

Tumors of Connective Tissue (70-77)
70 - Tumor of fibrous tissue
71 - Tumor of mucinous connective tissue
72 - Tumor of lipoid tissue
73 - Tumor of cartilage
74 - Giant cell tumor
75 - Ewings sarcoma
76 - Tumors of osseous tissue, not elsewhere

classified
77 -  Tumors o f  ser o u s  and s y n o v ia l  su r fa c e s

API 0 6 7 2 6



13-14 (Cont.) Type of Tumor - Hiatogenic Classification
Tumors of Nonepithelial Tissues. not elsewhere 

" * classified (78-771
78 - Specific tumors of nonepithelial tissue,

not elsewhere classified
79 - Unspecified tumors of nonepithelial

tissue origin
Tumors of Embryonal and Mixed Tissues (80-89)

80 - Tumor of trophoblast
81 - Tumor of embryonal gonadal tissue
82 - Tumor of teratoid tissue
83 - Tumor of epithelial and mesodermal tissues
84 - Tumor of epithelial and lymphoid tissues
85 - Tumor of mixed tissues, salivary gland

type
86 - Tumor of dental tissues
87 - Tumor of mesenchyme
88 -Other specific tumors of embryonal and
‘ ■'"mixed tissues

89 - Unspecified tumors of embryonal and
mixed tissue origin

Tumors, not elsewhere classified (97-99)
97 - Tumors of uncertain histologic type-no

agreement as to classification
98 - Tumors of specific tissues, not elsewhere

classified
99 - Tumor, cancer, neoplasm, and other general

and nonspecific terms
Other Conditions (XX, X8 and X9)

XX - No information
X8 - Not a neoplasm
X9 - Diagnosis not completed, possibly a

neoplasm
15 Type of Tumor - Degree of Malignancy

General Malignancy Code (Used with all Histogenic
Code Numbers except Code 
Numbers 20-39)

X - Not a neoplasm, no premalignant 
significance

0 - Not a neoplasm, but haying premalignant
significance

1 - Benign neoplasm, no premalignant
significance

2 - Benign neoplasm, but having premalignant
significance

Column Page 6

API 06 7 2 7



Colum n 

}5 (Cont.)

16-17
(Note double 
punching for 
melanomas 
60-65)

Page 7

Type of Tumor - Degree of Malignancy 
General Malignancy Code (Cont.)

3 - Diagnosis not completed, suspected
malignancy

4 - Neoplasm, malignancy not determined
5 - Malignant neoplasm, non-infiltrating ’

(including carcinoma in situ)
6 - Malignant neoplasm, differentiated
7 - Malignant neoplasm, undifferentiated

(anaplastic)
8 - Malignant neoplasm, differentiation not

determined
9 - Malignant neoplasm, metastatic site

Leukemia Malignancy Code (Used with Histogenic Code
Numbers 20-29)

5 - Aleukemic, not otherwise specified
6 - Chronic
7 . - Acute
8 - Not determined

Lymphoma Malignancy Code (Used with Histogenic Code
Numbers 30-39)

1 - Specified as benign (except the term
'benign lymphoma')

6 - Single
7 - Multiple
8 - Multiplicity not stated

Primary Site (Based on Maryland State
Cancer Program Code)

Column 16 - Tens 
Column 17 - Digits

International
Classification

Buccal Cavity and Pharynx Number
00 - Lip, upper 140A
01 - Lip, lower 140B
02 - Lip, unspecified 140C
03 - Tongue 141
04 - Floor of mouth 143
05 - Salivary Gland 142
06 - Other and unspecified

parts of mouth 144
07 - Oral nasopharynx 145
08 - Nasopharynx 146
09 - Hypopharynx 147
OX - Pharynx, other and unspecified 

parts 148



^niunm

j6-l7 (Cont. )
Page 8

, MU'*

Primary Site
Digestive System and Peritoneum

Internati»
Classifica'

Number
10 - Esophagus 150
11 - Stomach 151
12 - Duodenum 152A
13 - Small intestine 152B
14 - Large intestine, except 153

rectum
15 - Rectum 154
16 - Biliary passages 155A
17 - Liver 155B
18 - Pancreas 157
19 - Peritoneum 158
IX - Unspecified digestive 159

organs
Respiratory System

20 - Nose, nasal cavities, 160A
. and middle ear

21 - Accessory sinuses 160B
22 - Larynx 161
23 - Trachea 16 2A24 - Bronchus and lung 162B
25 - Media stinum 164
2X - Other and unspecified 165

thoracic organs
■0 30 - Breast 170
Genital Organs

40 - Cervix uteri 171
41 - Corpus uteri 172
42 - Other specified parts 173

of uterus
43 - Uterus, unspecified 174

parts
44 - Ovary and oviduct 175A,
45 - External and 176

unspecified female
genital organs

47 - Prostate 177
48 - Testis 178
49 - Penis 179A
4X - Other and 179B

unspecified male
genital organs
(scrotum)

Urinary System
50 - Kidney 180
51 - Bladder 181A
55 - Other and unspecified 

parts of urinary system 181B

API  0 6 7 2 9



P a g e  9

rfftlanoma 
{¡Juble Kmch 
niait column Y

(Vilumn

j6-17 (Cont. ) Primary Site
OtherSkin Melanoma

Other Types' —  ¿o', .<?/. " ̂
60 - Skin of lip 4^3 190A 191A61 - Skin of face, head, 

neck
190B 191B

62 - Skin of upper 
extremities

190C 191C
63 - Skin of trunk 190D 191D
64 - Skin of lower 

extremities
190E 191E

65
Soft

- Skin, unqualified 
Tissue

190F 191F

66 - Soft tissues of face, 
head, neck

197A
67 - Soft tissues of upper 

■ extremities 197B
68 - Soft tissues of trunk 197C69 - Soft tissues of lower 

extremities
197D

6X - Other and unspecified 
soft tissues

197E

(Note : This group will include neoplasm
of peripheral nerves which are coded to 
193 of the International List.)

Bones
70 - Jaw bone 196A
71 - Bones of head and face 196B
72 - Bones of upper extremities I960
73 - Bones of trunk 196D
74 - Bones of lower extremities 196E
75 - Bones, unspecified sites 196F

Brain and Other Parts of Central 
Nervous System

76 - Eye 192
77 - Brain 193A
78 - Other central nervous 193B

system and intracranial 
nerves

Lymphatic and Hematopoietic System
80 - Reticulum cell sarcoma 200.0
81 - Lymphosarcoma 200.182 - Other malignant neoplasm 200.2

of lymphoid tissue

API 0 6 7 3 0



Page 10

16-17 (Cont.) International
Classification

Primary Site N u m b e r_
Lymphatic and Hematopoietic 
System

83 - Hodgkin's disease
84 - Giant follicular lymphoma
85 - Other forms of lymphoma86 - Multiple myeloma
87 - Lymphatic leukemia
88 - Myeloid leukemia
89 - Monocytic leukemia 
8X - Other and unspecified

leukemia8Y - Mycosis fungoides 
Malignant Neoplasm of Other Sites

90 - Thyroid
91 - Adrenal92 - Pituitary
93 - Thymus
94 - Pineal
95 - Other and unspecified

endocrine glands
96 - Other specified sites 
9X - Unspecified sites or unknown

18 Stage of Disease
0 - Unknown, not given, or

pre-cancerous
1 - Early local, confined to primary site

with no evidence of metastases and no 
extension

2 - Advanced local, no evidence of distant
metastases but extension to adjacent 
anatomical sites

3 - Regional nodes and/or extension to
adjacent anatomical sites

4 - Distant metastases, including extensive
spread to adjacent anatomical sites

5 - Recurrence, original site
6 - Recurrence, metastatic site

19 Metastatic Sites

rolunm

201
202.0
202.1203
204.0
204.1
204.2
204.3,204.4
205

194
195A
195B
195C
195D
195E
199A
199B

X - Regional nodes 
Y - Local extension
0 - Unknown, not given, or none
1 - Remote metastases, bones upper extremities
2 - Remote metastases, bones lower extremities
3 - Remote metastases, bones spine
4 - Remote metastases, bones skull



Metastatic Sites
5 - Remote métastasés,
6 - Remote métastasés,
7 - Remote métastasés,
8 - Remote métastasés,
9 - Remote métastasés.

mediastinum
lungs
liver
brain
generalized

Original Diagnosis
0 - Unknown or not given
1 - Medical department of the company
2 - Private physician
3 - Public clinic
4 - Self or other

Method of Diagnosis
0 - Unknown or not given
1 - Periodic examination
2 - Special study
3 - Symptoms
4 - Other

Treatment
X - Hormone 
Y - Chemotherapy
0 - No treatment or unknown
1 - Surgery
2 - Surgery with X-Ray
3 - Surgery with radium
4 - Surgery with radioactive isotope
5 - X-Ray only (Radiation)
6 - Radium only
7 - Radioactive isotope only
8 - X-Ray and radium or isotope

Present or Last Occupation in Petroleum Industry
Column 23 - tens 
Column 24 - digits
00 - Unknown, not given, or none

Production
01 - Rigger and driller
02 - Well puller
03 -
04 -05 - Others with frequent exposure to crude

petroleum
06 -
07 -
08 -
09 - Others with infrequent exposure to crude 

petroleum



▼ rnluinn

23-24 (Cont.) Present or Last Occupation in Petroleum Industry 
Refining

20 - Catalytic cracking (includes thermal
cracking of catalytic feeds) - Operators21 - Catalytic cracking (includes thermal
cracking of catalytic feeds) - Laborers, 
still cleaners, etc.

22 - Thermal cracking - Operators
23 - Thermal cracking - Laborers, still cleaners,

etc.
24 - Coking operations - Operators
25 - Coking operations - Laborers, still

dôciriôTs •
26 - Blending of heavy fuel oils (#3-6)
27 - Blending of heating oil (#2)
28 -
29 - Others on cracking operations
30 - Refining and blending of lubricants -

Operators
31 - Refining and blending of lubricants -

Laborers, still cleaners, etc.
32 - Packaging of lubricants
33 - Manufacture and packaging of greases34 -
35 - Others - lubricants and greases
36 - Refining and filtration (pressing or

centrifugation) of paraffin - Operators
37 - Refining and filtration (pressing or

centrifugation) of paraffin - Laborers, 
still cleaners, etc.

38 - Packaging of paraffin
39 - Others - paraffin
40 - Distillation of crude oil - Operators
41 - Distillation of crude oil - Laborers, still

cleaners, etc.
42 - Production of asphalt -• Operators
43 - Production of asphalt - Laborers, still

cleaners, etc.44 -
45 -
46 -
47 -
48 -
49 - Straight run distillations - Others
50 - White oil manufacturing - Operators
51 - White oil manufacturing - Laborers, still 

• cleaners, etc.
52 -
53 -
54 -
55 -
56 - Petro-chemical operations - Operators
57 - Petro-chemical operations - Laborers, still

cleaners, etc.

Page 12



Page 13

23-24 (Cont.) Present or Last Occupation in Petroleum Industry 
Refining (Cont.)

58
59
60 
61 
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

80
81
82
83
84
85
86

Special products - Others 
Maintenance - Pipe Fitters
Maintenance - Boilermakers 
Maintenance - Mechanics 
Maintenance - Tank Cleaners

Maintenance - Others 
Loading department

- Control laboratory

Others not otherwise specified 
General Refining Operations

Pipe line workers
Marine division - Transportation of light 
and medium distillates (end boiling point 
<C650°)
Marine division - Fuel oil carriers 
Fuel oil carriers - Others 
Transportation - Others

Marketing and Executive



Column Page 14

23-24 (Cont. ) Present or Last Occupation in Petroleum Industry 
Others (Not included in the four main divisions)

99 - Job to be described in detail on card

0 - Unknown, not given, or none
1 - 0-1 year
2 - 2-4 years 
3 - 5 - 9  years
4 - 10-14 years
5 15-19 years 
6 - 2 0  and over years

26-27 Principal Occupational Assignments in the
Petroleum industry (2/3-3/4)
Follow the code of Column 23-24

28 Approximate Number of Years so Engaged in
Principal Assignments

Follow the code of Column 25
29-30 Secondary Occupational Assignments in the

Petroleum Industry
Follow the code of Column 23-24

31 Approximate Number of Years so Engaged in 
Secondary Assignments

Follow the code of Column 25
32 Principal Petroleum Product Contact

The information will be punched as a 
secondary petroleum contact if only 
one product is listed and if the 
exposure is described as rare, infrequent, 
or light.
0 - No contact
1 - Not given or unspecified petroleum products
2 - Crude petroleum, reduced crude, asphalts
3 - Gasoline, light ends, and solvent

naphthas (C  400° F.)
4 - Medium distillates (400-650° F.)
5 - Lube distillates and related uncracked

intermediates (600-1000° F.)
6 - Refined products
7 - Products derived from thermal cracking units

in refineries before or without catalytic 
cracking (600-1000° F.)



Colum n

32 (Cont.)

33

Page 15
Principal Petroleum Product Contact

8 - Products derived from coking operations
( => 600° P. )

9 - Products derived from catalytic cracking
and reforming processes or from thermal 
cracking units in refineries with catalytic 
crackers (600-1000° F.)

X - Chemical additives 
Y - Petro-chemicals

Approximate Number of Years so Exposed
X - No exposure
0 - Unknown or not given
1 -  0 -1
2 - 2-4
3 - 5-9
4 - 10-14
5 - 15-19 
6 - 2 0  and over

Secondary Petroleum Contact
Follow the code of Column 32

35

36-37

0 - No exposure in any degree 
Approximate Number of Years so Exposed 

Follow the code of Column 33 
X - No exposure

Principal Other Occupation - Punch as Coded
Column 36 - Tens 
Column 37 - Digits
00 - Unknown, not given, or none 

Professional and Semi-Professional
01 - Doctors, lawyers, clergymen, dentists,

pharmacists, chemists, chiropractors, 
veterinarians, optometrists

02 - Midwives
03 - Nurses
04 - Students
05 - Teachers
06 - Auditors, clerical workers, bookkeepers,

secretaries, draftsmen, tellers, steno­
graphers, telephone and telegraph operators, 
cashiers, librarians, accountants, pay­
m asters

API 0 6 7 3 6



wV Column 
■ 36-37 (Cont. )
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Principal Other Occupation 
Professional and Semi-Professional (Cont.)

07 - Technicians, photographers, musicians,
artists, assayers

08 - Other professional and semi-professional
theatrical people, reporters, publishers, 
undertakers, opticians, managers of 
theaters, civil and mechanical engineers, 
dieticians

09 - Housewives
Proprietors

(10-19 inclusive apply only to people who 
own their own business)

10

11

12
13
14

15
16 
17

Store owners (sellers of merchandise, not 
food), jewelers, furriers, clothing stores, 
hardwood, art stores, florists, etc.
Store owners (of food), grocers, stalls in 
market, produce dealers, bakers, oyster 
business, ice business, huckster 
Cafe and restaurant owners, saloon keepers 
Barbers, cleaners, laundry hairdressers 
Turners, plumbers, paper hangers, con­
tractors, cabinet makers, shoemakers, 
tailors, stone cutters, blacksmiths, sheet 
metal, printers, upholsterers, carpenters 
Painters 
Garages
Manufacturers (small) (not food) (food 
under 11) .
Junk dealers
Other business (owner), funeral directors, 
owner of business (business unknown), organ 
builder, taxi proprietor, farmer, hauling, 
pool room, coal and wood, real estate

Skilled Labor
20 - Craftsmen (men with specific trades demand­

ing a certain amount of specialized skill). 
Wheelwright, millwright, glaziers, copper­
smiths, glass blowers, tool makers, car­
penters, plumbers, electricians, machinists, 
cabinet makers, pattern makers, surveyors, 
silver engravers, paper hangers, tinners, 
printers, wood-workers, mechanics, lineman, 
slaters •

21 - Blacksmiths, pipe fitters, boiler makers,
brass molders, riveters, welders, sheet 
metal workers

22 - Stone masons, cement workers, bricklayers,
plasterers, pottery makers, brickmakers

[iet*
API  0 6 7 3 7
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Principal Other Occupation 
Skilled Labor (Cont.)

23 - Marine and stationary engineers and firemen,
railroad engineers and firemen

24 - Railway men (steam and street), dispatchers,
motormen, conductors, signalmen, brakemen

25 - Painters
26 - Taxi drivers, truck drivers, chauffeurs
27 - Mechanics (garage)
28 - Tailors, dressmakers, shoemakers, milliners
29 - Others. Jockeys, ship fitters, crane

operators, lumber inspectors, simplex 
operators, watchmakers, tiremakers, riggers, 
jewelers, car repairmen, tractor drivers, 
tar men (Trade apprentices are in their 
specific trades.)

Sales and Service
30 Interior decorators, window dressers, sales­

men and clerks in stores (not food handlers)
31 - Workers in food trades, salesmen, hucksters,

milkmen, brewers, millers in food stores, 
ice handlers, bakers, sugar testers, meat 
dealers, canning, pickling, oyster shuckers

32 - Workers in slaughter houses, meat packers
33 - Waiters, waitresses, stewards, bartenders,

butlers, chefs
34 - Barbers, hair dressers, manicurists,

matrons, masseurs
35 - Cleaners, laundry workers
36 - Commercial travelers, insurance agents,

insurance collectors, tax collectors, real 
estate agents, insurance adjusters, credit 
investigators

37 - Policemen, firemen, mail carriers, city
inspectors and guards

38 -
39 - Other miscellaneous sales and services,

U. 3. Army and Navy, Marine pilot, gas 
station attendants, manager of paper routes, 
weather bureau observer, manager hotel store 
room, foreman coal company, meter readers, 
carpet and linoleum layers, sea captains, 
salesmen (business unknown), paker (business 
unknown), bill-poster

Factory Workers and General Laborers
40 - Factory workers, clothing, shoes
41 - Factory workers (others), machine operators,

upholsterers, still men, furniture finishers, 
awning makers, bookbinders, cigar makers, 
nickel platers, brass polishers, brush 
makers, coopers, grain handlers

API 0 6 7 3 8



36-37 (Cont.)
r o lu m n

38

39

•**é>

Principal Other Occupation
Factory Workers and General Laborers (Cont.)

42 - Janitors, watchmen, orderlies, porters,
sextons, parlor car porters, elevator 
tenders, window washers, dish washers

43 - Domestics, cooks, housemaids, maids,
laundresses, charwomen, housework by day, 
nursemaids

44 - Day laborers, street cleaners, stevedores,
garbage collectors, farm hands, hostlers, 
(wood workers, if colored)

45 -
46 -
47 -
48 -
49 - Factory worker (factory unknown) 

Miscellaneous

Page 18

50 -

51
52
53
54
55
56
57

Newsboy, messenger boys, errand boys, 
ushers, bootblacks, movie operators, 
bundle wrappers

58
59 
5X

Ragmen, light housekeepers, miscellaneous 
odd jobs, car parkers, lamp lighters, pin 
setters, pugilists, gardeners, attendants 
at public baths, grave diggers 
Invalids
Mentally deficient 
Reform school

Approximate Number of Years Em]
m ,er Occupation - Punch as co

0 - Unknown or not given
1 - 0-1 year 
2 - 2 - 4  years
3 - 5-9 years
4 - 10-14 years
5 - 15-19 years 
6 - 2 0  and over years

iployed at Principal

Exposure to Irritants Other Than Petroleum - 
î rineipai Physical Agents

1 - Trauma
2 - Radiant Heat
3 - Solar or Ultrariolet Rays
4 - Radioactive Substances or Roentgen Rays

API 0 6 7 3 9



1 Colman 
39 (Cont.)

Page 19
Expoaure to Irritant« Other Than Petroleum (Cont.) 
Inorganic Substances

5 - Araenic
6 - Chromates

Organic Substances

!

7 - Aromatic Aminea
8 - Tar, Pitch, Creosote and Anthracene Oils
9 - Soot

.„sa - Others (Specified in detail)
(0 - Unknown, not given, or none

40 Approximate Number of Years Exposed to Principal
Irritants Other Than Petroleum ^

i

41

i

0 - Unknown, not given, or none
1 - 0-1 year 
2 - 2 - 4  years
3 - 5-9 years
4 - 10-14 years
5 - 15-19 years 
6 - 2 0  and over years

Degree of Exposure to Principal Irritant 
Other Than Petroleum

0 - Unknown, not given, or none
1 - Heavy and continuous
2 - Heavy and occassional
3 - Heavy, amount not indicated
4 - Light but continuous
5 - Light but occassional
6 - Light, amount not indicated

Secondary Irritant Other Than Petroleum Products
Follow the code of Column 39

Approximate Number of Years Exposed to Secondary 
Irritant Other flian Petroleum Products

Follow the code of Column 40
Degree of Exposure to Secondary Irritant Other 
Than Petroleum Products

Follow the code of Column 41

J )  OKfe

*  <^SO
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Autopsy □  SfitMo ^
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PERSONAL .
physic.anDR. PAUL SMITH ( 4 i  Ann»«* DOCTORS BLDG., PINEVILLE

CLINIC OR
MncPiTAi PINEVILLE HOSPITAL AnnpFfLs 15TH S T ., PINEVILLE, OKLA.

JOB DESCRIPTIONS

To be based upon 2/3 to 3/4 OF WORK 
ASSIGNMENTS. DISTINGUISH BE­
TWEEN AND ALWAYS INDICATE if 
the worker was an operator, laborer, still 
cleaner, or "other” duty.
PRODUCTION

Rigger and driller 
Well puller
Others with frequent exposure to

crudes
Others with infrequent exposure to 

crudes
REFINING

Catalytic cracking (includes thermal 
cracking of catalytic feeds)

Thermal cracking 
Coking operations
Blending of heavy fuel oils (No. 3-6) 
Blending of heating oil No. 2 
Others on cracking operations 
Refining and blending of lubricants 
Packaging of lubricants 
Manufacture and packaging of greases 
Others—Lubricants and greases 
Refining and filtration (pressing or 

centrifugation) of paraffin 
Packaging of paraffin 
Others—Paraffin 
Distillation of crude oil 
Production of asphalt 
Straight run distillations—Others
White oil manufacturing 
Petro-chemical operations 
Special products—Others 
Maintenance—Pipe fitters 
Maintenance—Boilermakers 
Maintenance—Mechanics 
Maintenance—Tank Cleaners 
Maintenance—Others 
Loading department 
Control laboratory
Others not otherwise specified—General 

Refining Operations
TRANSPORTATION

Pipe line workers
Marine division — Transportation of 

light and medium distillates 
(end boiling point less than 650°) 

Marine division—Fuel oil carriers 
Fuel oil carriers—Others (Tank cars, 

etc.)
Transportation—Others

V
MARKETING AND EXECUTIVE

Service stations / > »
Others—Office workers, et*.'

OTHERS (Not included in four main
divisions)

Job to be described in detail

PETROLEUM PRODUCTS 
TO BE REPORTED

This is a broad grouping of petroleum 
products. INDICATE FOR EACH JOB the 
principal material the worker encounters. 
If there is an exposure to another product 
(equal or less frequent), note this fact 
under “Additional Comments".

Crude petroleum, reduced crude, as­
phalts

Gasoline, light ends and solvent naph­
thas (less than or equal to 400*F.)

Medium distillates (400-650’F.)
Lube distillates and related uncracked 

intermediates (600-1000’F.)
Refined products
Products derived from thermal crack­

ing units in refineries before or 
without catalytic cracking (600- 
1000°Fj

Products derived from coking opera­
tions (greater than or equal to 600'F.)

Products derived from catalytic crack­
ing and reforming nrocesses or from 
thermal cracking units in refineries 
with catalytic crackers (600-1000‘F.)

Chemical additives
Petro-chemicals

SKIN IRRITANTS TO BE REPORTED

This is a broad grouping of skin irritants. 
If a history is given of unusual exposure 
to any of them, either during the workers 
employment in the petroleum industry or 
in some other occupation, indicate in the 
appropriate columns the period, degree 
and kind of exposure.
PHYSICAL AGENTS 

Trauma 
Radiant heat 
Solar rays 
Ultraviolet rays
Radioactive substances or roentgen rays 

INORGANIC SUBSTANCES 
Arsenic 
Chromates
Others (Specify in detail)

ORGANIC SUBSTANCES 
Aromatic amines 
Tar or pitch 
Soot
Creosote and anthracene oils 
Others (Specify in detail)

ADDITIONAL COMMENTS

TUMORS TO BE REPORTED

LIST IS NOT EXHAUSTIVE BUT COM­
PRISES THE GREAT MAJORITY OF 
TERMS USUALLY USED. WHEN THEM 
IS DOUBT CONCERNING THE MA­
LIGNANT NATURE OF A TUMOR. IT 
SHOULD BE REPORTED.

Carcinoma j ,
Sarcoma ,erm oi
Epithelioma ( onf, of 111655 wordi “ * 
Endothelioma ) part
Acanthoma
Astrocytoma
Brain Tumors
Chorioma
Chloroma
Cholesteatoma
Embryoma
Ependymoma
Ganglioneuroma
Glioma
Granulosa Cell
Hypernephroma
Hodgkin’s Disease
Leukemia
Lymphoma
Lymphosarcoma
Linitis Plastica
Melanoma
Meningioma
Myeloma
Medulloblastoma
Mesothelioma
Mixed Tumor
Neurocytoma
Oligodendroglioma
Pinealoma
Syncytioma
Seminoma
Sympathoblastoma
Spongioblastoma
Teratoma
Thymoma
Paget’s Disease
Wilms’ Tumor
Ewing’s Tumor
Grawitz’ Tumor

NAME
Social
Securrl
N u m b

WHITE 
(ft«mc 

Y ELIO W 
Comp

CASE
NUMB

SEX—

BORN

CLINIC
DIAGT

DISCO

d a t e s

t r e a t

pATHC

API 06712

P A T IE N T  IS NOW C O N V A LESC EN T A M B U LA TO R Y  -  PROGNOSIS GRAVE
♦

J*-i Si-*»
L



L E

L * .

°Hrrv°^-

the M? 
ru M o O ;

m of 
■ words'‘S h

JOHN J. POE ____
Poy

CLINICAL B E w i R D

_____ _______ ADDRESS 639 46TH „  STREET_____
Srrv«f

jjrity 639-14-6139
A"

Roll 
.Number. 365 PINE VILLE OKLA.

0,|0INAL COPY to b. wnt to: 
i H|1 0u identifying doto)

w COPY to bo rotainod at tho 
•P10 Medical Department Record Co-P®"'

City
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M

1896

|ATE of 
EPORT.

RACE___
AGE
1st JOB.

W

COMPANY. 

PLANT____

FIRST CLASS OIL CO.
PINEVILLE
REFINERY

MAINTE-  
DEPT____NANCE .

20

jORH POLAND
Country

AvORK
STATUS

PIPE FITTER ( Z G J * # )

Active □  
Retired □

Leave l~jc 
Other □

iJlMlCAL
J,AGN0SIS*- ADENO-CARCINOMA

TRANSVERSE 
COLON •PRIMARY SITE 

(Tissue of Origin)-

rnMPiirATinMs INTESTINAL PERFORATION WITH LOCALIZED ABSCESSES

STAGE of 
DISEASE

METASTATIC 
SITES_______

Early Local □  
Reg. Nodes □

LIVER

Adv. Local 
Distant Met. □

discovered BY
Co. Med. Dept. □  Public Clinic □  
Private Doctor a  Other □

METHOD
Rout. Exam □  Symptoms 
Spec. Exam □  Other □

dates
FIRST SYMPTOMS. 
PRIMARY
DIAGNOSIS_____

INDEFINITE FIRST VISIT 
PHYSICIAN. 2 /15 /50

2 /2 0 /5 0  * *  S ’ )

’ÜEATMENT PROCEDURES (Surgery, Radiation, etc.)

SURGERY

(b)_

DATE. 2/20 /50

POST OP. X-RAY DATE. 2 /25 /50

(c)--- DATE.

’ATHOLOGIC DIAGNOSIS

Biopsy 3  Tissue □  TO CINCINNATI 4 /6 /5 0
DATE
DEATH

of

«USUAL EXPOSURES TO POSSIBLE IRRITANTS* (From Medical History)
2 )

KIND FROM TO ' DEGREE“' TYPE

CARBON INSULATING MATERIALS 1921 1922 Lg*- Cont.
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Hvy. Lgt. Cont. Oec.
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JOB DESCRIPTIONS

To be based upon 2/3 to 3/4 OF WORK 
ASSIGNMENTS. DISTINGUISH BE­
TWEEN AND ALWAYS INDICATE if 
the worker was an operator, laborer, still 
cleaner, or “other" duty.
PRODUCTION

Rigger and driller 
Well puller
Others with frequent exposure to

crudes
Others with infrequent exposure to 

crudes
REFINING

Catalytic cracking (includes thermal 
cracking of catalytic feeds)

Thermal cracking 
Coking operations
Blending of heavy fuel oils (No. 3-6) 
Blending of heating oil No. 2 
Others on cracking operations 
Refining and blending of lubricants 
Packaging of lubricants 
Manufacture and packaging of greases 
Others—Lubricants and greases 
Refining and filtration (pressing or 

centrifugation) of paraffin 
Packaging of paraffin 
Others—Paraffin 
Distillation of crude oil 
Production of asphalt 
Straight run distillations—Others 
White oil manufacturing 
Petro-chemical operations 
Special products—Others 
Maintenance—Pipe fitters 
Maintenance—Boilermakers 
Maintenance—Mechanics 
Maintenance—Tank Cleaners 
Maintenance—Others 
Loading department 
Control laboratory
Others not otherwise specified—General 

Refining Operations
TRANSPORTATION

Pipe line workers
Marine division — Transportation of 

light and medium distillates 
(end boiling point less than 650") 

Marine division—Fuel oil carriers 
Fuel oil carriers—Others (Tank cars, 

etc.)
Transportation—Others 

MARKETING AND EXECUTIVE
Service stations / 'h.ZGe, ‘*4-)
Others—Office workers, ete. *

OTHERS (Not included in four main 
divisions)

Job to be described in detail

PETROLEUM PRODUCTS 
TO BE REPORTED

This is a broad grouping of petroleum 
products. INDICATE FOR EACH JOB the 
principal material the worker encounters. 
If there is an exposure to another product 
(equal or less frequent), note this fact 
under “Additional Comments”.

Crude petroleum, reduced crude, as­
phalts

Gasoline, light ends and eolvent naph­
thas (less than or equal to 400“F.)

Medium distillates (400-650‘F.)
Lube distillates and related uncracked 

intermediates (600-1000*F.)
. Refined products

Products derived from thermal crack­
ing units in refineries before or 
without catalytic cracking (600-
1000-F.)

Products derived from coking opera­
tions (greater than or equal to 600*F.)

Products derived from catalytic crack­
ing and reforming nrocesses or from 
thermal cracking units in refineries 
with catalytic crackers (600-1000'F.)

Chemical additives
Petro-chemicals

SKIN IRRITANTS TO BE REPORTED

This is a broad grouping of skin irritants. 
If a history is given of unusual exposure 
to any of them, either during the workers 
employment in the petroleum industry or 
in some other occupation, indicate in the 
appropriate columns the period, degree 
and kind of exposure.
PHYSICAL AGENTS 

Trauma 
Radiant heat 
Solar rays 
Ultraviolet rays
Radioactive substances or roentgen rays 

INORGANIC SUBSTANCES 
Arsenic 
Chromates
Others (Specify in detail)

ORGANIC SUBSTANCES 
Aromatic amines 
Tar or pitch 
Soot
Creosote and anthracene oils 
Others (Specify in detail)

TUMORS TO BE REPORTED

LIST IS NOT EXHAUSTIVE BUT COB- 
PRISES THE GREAT MAJORITY Of 
TERMS USUALLY USED. WHEN THEM 
IS DOUBT CONCERNING THE Ha. 
LIGNANT NATURE OF A TUMOR, r: 
SHOULD BE REPORTED.

I and any term of which
Epithelioma ( °"I of ,hese words ■ * 
Endothelioma ' part
Acanthoma I
Astrocytoma I
Brain Tumors !
Chorioma
Chloroma
Cholesteatoma
Embryoma
Ependymoma
Ganglioneuroma
Glioma
Granulosa Cell
Hypernephroma
Hodgkin's Disease
Leukemia
Lymphoma
Lymphosarcoma
Linitis Plastics
Melanoma
Meningioma
Myeloma
Medulloblastoma
Mesothelioma
Mixed Tumor
Neurocytoma
Oligodendroglioma
Pinealoma I
Syncytioma
Seminoma
Sympathoblastoma |
Spongioblastoma I
Teratoma
Thymoma
Paget’s Disease
Wilms' Tumor
Ewing’s Tumor
Grawitz’ Tumor

I

ADDITIONAL COMMENTS ( O u z Z '  *  /  c )
PATIENT IS NOW CONVALESCENT AMBULATORY


