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| r tim e , en vironm ent, con tact w ith com m unicab le diseas- 
degcnerative and ch ron ic  d is e a s e s  tends io red u ce the 

it follow s that the m ed ica l departm ent is  often regarc

Iir y , b ecau se  it m ay su g g es t rem ova l o f th e se  individual 
e for the good o f a ll  concerned .

tn our so c ia l attitudes and cu stom s ex er t a decided  
p ractice  o f m ed ic in e  and p a rticu lar ly  in its  lia b ility  ar.c 
1 a sp ects . M ed ica l opin ions and actions perta in ing  to 
subject to a c lo s e r  scru tin y  and contention; the respon; 
-a iiroads for the health  o f  it s  em p lo y ees has a ls o  under- 

able change. A ggravation  o f  p r e -e x is t in g  functional 
Brnditions is com p en sib le  without p articu lar  regard  to th;

• the orig in a l condition . D eath o ccu rr in g  on the job is

ion tiie com pany w ithout m uch reg a rd  for the natural 
i g or the p ro g ress  o f  d egen era tive  d is e a se s . T he repr; 
pleads to have an em p loyee  w ith a given d isab ility  

ark w ill frequently  b lam e the com pany for acced in g  to 
any untoward r e su lt  en su es . The courts take the 
ocia l cu stom s dem and a v erd ic t in favor o f  the employ; 
:r ise  and p articu lar ly  r a i lr o a d s  a r e  held  in creasin g ly  
r  the em p loyee  and h is  h ea lth  and w elfare.

Iis  the ro le  o f  the m ed ica l departm ent o f  the ra ilroad ?  
the p ro sp ectiv e  em p lo y ee  in so far  a s  h is  p h y sica l a t- 
build, stren gth , stam in a  and endurance m ust be a s -  
ed ica l exam in er. H is p sy ch o lo g ica l m ake-up , 

lity , m aturity and su ita b ility  for  the p osition  sought 
which he m ay reason ab ly  be expected  to advance, 
fully w eighed. S ince one m u st a ssu m e that on ce  
ab lish ed , the individual m ay v ery  lik e ly  m ake r a i l -  
ariou s p h a ses h is  l i f e  w ork, it fo llow s that any in -  
a re  lik e ly  to handicap h im  in the future and w hich  can 
:h som e d eg ree  o f  cer ta in ty , should be a s ig n a l to  
c ie n c ie s  aga in st th e  sp e c ia l  ca p a b ilit ie s  o f  the in ­
n eed s o f the com pany.

seen  that the m ed ica l group is  in a p ositio n  to 
r c is e  great in fluence in the se le c tio n  o f  the p e r -
oad and act as an e ffec tiv e  b a r r ie r  to the unquali- le .

ms another im portant function; nam ely  that o f  
ealth o f  the em p lo y ee , th e  sa fe ty  and w elfare  o f  
nd the public, and fu lfillin g  its  ob ligation  to the 
effic ien t and sa fe  p erform an ce . It can  ad v ise  

antinued em ploym ent m ight endanger a ll  concerned.

10

>r,;tu of contentions to the con trary , it can and d oes furnish  
„ :• m . im partial op in ions regard in g  the d eg ree  o f  d isab ility  

as a resu lt o f injury and the ab ility  and sa fe ty  of the em - 
... uj return to h is job.

[ ...n sure that the p ro fe ss io n  is  keenly aw are of it s  p osition  in 
. ._:al and econom ic sch em e and it s  ob lig a tio n s to the em p loyee , 
u.hc and the com pan y. It does, not want only o r  ca p r ic io u sly  
K, deprive anyone o f  an opportunity to earn  a liv in g .

■iorious thought and delib eration  a re  g iven  to any situ ation  w here  
a question is  involved .

O u r  efforts to prom ote our re la tio n s  with m anagem ent, to con- 
. c u r  aim s and d e s ir e s  to be o f the g rea te s t p o s s ib le  a ss is ta n c e ,
' ■. • r.iinually appraise  our p osition , to keep a b rea st o f the changes
, pr o g ress  in our p ro fe ss io n , and to apply them  ju d ic io u sly  in the 

...(•jet of our w ork, have been  our ea rn est am bition . Our lin es  of 
¡niv.unication may not a lw ays have been  as open a s they should have 

■_«n, but we have been trying to expand our sp h ere  of activ ity  in the 
' irro o f m ore frequent m eetin gs and d is c u ss io n s  on su b jec ts  o f cu r­
rent in terest and im portance in ra ilroad  m ed ic in e  to the end that 
r.vose whom we se r v e  w ill p rofit by it.

We are p resen tin g  at th is  our 1966 Annual M eeting  a program  of 
varied subjects such a s panel sy m p o sia , r ep o rts  o f  a c t iv it ie s  and 
suggestions of the standing c o m m ittee s , a d is c o u r se  o r  two and an 
»ddress by the A ssista n t V ice P res id en t o f the Southern P a c ific  
Company, Mr. W illiam  Jaek le .

I want to acknow ledge our debt and gratitude to D r . V ance 
Strange, C hief Surgeon of the Southern P a c if ic  C om pany, for the 
tune and effort he h as expended in secu r in g  m ost o f  the p articipants  
in our panels together w ith our sp ea k ers .

It is  now my p lea su re  to introduce to you M r. W illia m  J aek le , 
A ssistant V ice P res id en t o f O perations, Southern P a c if ic  Com pany, 
who has graciou sly  con sen ted  to ad d ress us on a t im e ly  subject.

Mr. Jaek le.

(A pplause.)

ADDRESS; W illiam  J a ek le , A ss ista n t V ice  P r e s id e n t O p erations, 
Southern P a c if ic  Company

Thank you . D r. O lson . M edical and S u rg ica l O ffic e r s  o f the 
A ssociation  o f  A m erican  R ailroads: When D r. O lson  opened the

11
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m eetin g , it rem inded  m e o f the new church w hich w as recen tly  built 
in Orinda. You rem em b er  D r. O lson sa id , "Won't you p lea se  m ove

n I fup ?

W ell, w e have th is  new congregational church that w as built 
supposed ly  w ith a capacity  of about f iv e  hundred. When the co n g reg a ­
tion w alked in the f ir s t  Sunday to s e e  it , w e ll, lo and behold , th ere 's  
only pew s for about fifteen  or twenty right at the v ery  back. The 
people scram b led  in those fifteen  pew s and sa t th ere , and suddenly  
the pew s m oved ahead. Som e cam e up out of the flo o r , and ju st  
kept m oving right on up. So, of co u r se , everybody that w as in the  
back finally  ended up in the front.

Our m in is te r  stood  th ere , and he was a lw ays given  th irty  m inutes 
to m ake a serm o n . He w as a lit t le  bit long that Sunday, so  at the 
end of th ir ty -o n e  m in u tes, the litt le  y e llo w  light cam e on, and pretty  
soon a red light cam e on , and he d isappeared .

So I hope, D r. O lson , i f  I overrun my fifteen  m in u tes that you  
haven't got m e w ired  for the escap e  hatch. (L au gh ter .)

You w ill note by your program  that M r. L am p rech t, Southern  
P a c if ic 's  V ice  P res id en t of O perations, w as sch ed u led  to speak  
h ere . Y esterd ay  m orning, M r. R u sse ll, our C hairm an, Mr. B iaggini, 
our P resid en t, decided  they w ere  going to m ake a tour o f  the Rock  
Island p ro p er tie s . T h is  has been  schedu led  for two days subsequently , 
but they d ecided  to s e t  it up 48 hou rs, so  M r, L am p rech t turned arounc 
and sa id , " B ill, h ere  are  m y n o tes . "

So that i s  why I am  su b stitu tin g , and it 's  r e a lly  a p le a su r e  to be 
h ere .

I have Mr. L am p rech t's  notes and I have done m y b e s t  to  work  
them  over .

M r. L am precht w rote b r ie f ly , "I apprecia te  the opportunity of 
w elcom in g  you to  San F r a n c isc o , Southern P a c if ic 's  h ead q u arters  
c ity . I know you have v ery  se r io u s  m atters  on your agenda, and I 
am  confident you r sta y  h ere  w ill be fru itfu l from  that standpoint.

H opefully you and your la d ie s  w ill a lso  have at le a s t  so m e o p ­
portunity to  s e e  and enjoy so m e  o f the a ttraction s o f  our c ity  and 
so m e  o f  the m any points o f in tere st that surround it. I understand  
it 's  been tw elv e  y e a r s  s in c e  you la s t  cam e h ere  for your m eetin g . 
P le a s e  m ake the m o st o f th is  v is it .  "

I am  su r e  you w ill. We intend to change the w eather a lit t le  
bit for you tom orrow . It's going to  be c lea r  and sh iny both T hursday  
and F riday . I got that on the b a s is  o f our w eather m an that fo r e -
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today's c le a r  w eath er . (L au gh ter .)

"On the b a s is  of my own ex p er ie n c e , both as an o ff ic er  of 
jibern P a c i f ic  and of the O p erating-T ransportation  D iv ision  of the 

V\R, 1 look upon you ra ilro a d  p h ysic ian s and su rgeon s a s  one of 
hardest w orking, m o st ded icated  groups in our industry.

"The m ed ica l p r o fe s s io n  and the ra ilroad  industry share a lm o st  
a century of the c lo s e s t  coop era tion . Even b efore  the f ir s t  tra n s­
continental r a il lin e  w as com p leted , and w hile the p ion eer  bu ilders  
■>i the C entra l P a c if ic , Southern P a c if ic 's  p r e d e c e sso r , w ere s t i l l  
•■ngaged in the m onum ental task  o f  building the line o ver  the S ierra  
Nevada M ountains, they  had organ ized  a m ed ica l departm ent, the 
::rst of any ra ilro a d . And in  1858 they estab lish ed  th eir  own h o s ­
pital, probably the f ir s t  in d u str ia l h osp ita l anywhere in the w orld. 
Shortly th erea fter  esta b lish m en t of m ed ica l departm ents becam e  
general throughout the ra ilro a d  industry.

"In th o se  e a r ly  days when th ere  w ere  no other public health  
organ ization s, th e s e  ra ilro a d  m ed ica l peop le took on a m ajor p io n eer ­
ing resp o n s ib ility  in the w hole f ie ld  o f public health s e r v ic e . Out of 
their c lo s e  re la tio n sh ip  w ith the ra ilro a d s cam e many sign ifican t  
benefits extending to the w hole o f hum anity.

"For ex a m p le , r e s e a r c h  o f our own m ed ica l sta ff w as d irectly  
resp o n sib le  for  the era d ica tio n  o f  typhus and typhoid fev er . T h ere  
has been a  stead y  flow  o f  new know ledge and new techniques from  
the continuing r e s e a r c h  a c t iv it ie s  in ra ilroad  h osp ita ls throughout 
the country.

"T here h a s  a ls o  b een  a trad ition  from  the sta r t, and it has been  
general throughout the ra ilro a d  in d u stry , o f choosing the outstanding  
physic ian s and su rg eo n s for th e ir  m ed ica l s ta f f s .  T h ese  m en, b e ­
cause o f  th e ir  h igh  c a lib e r , have been  the nucleus around which 
m ed ica l s o c ie t ie s  have co m e  into b ein g , including the A m erican  
C ollege  o f  S u rgeon s founded in  1913.

"As you r p r o fe s s io n  and our industry have m atured togeth er , 
th ere h as b een  a continuing m utual high regard  and c lo s e  co llab ora ­
tion tow ard the m ajor o b jec tiv e  o f  provid ing the b est p o ss ib le  health  
protection  fo r  ra ilro a d  w o rk ers.

"Much h as b een  done by both p a rtie s  to m ake our ra ilro a d s a 
sa fe r , h ea lth ier  p la ce  to w ork.

"On your p a rt, you  have developed  for us s ta n d a rd s  o f em p lo y ­
ment w hich have done m uch  to  e lim in a te  at the so u rce  many of th ose  
w hose p h y s ica l d e f ic ie n c ie s  would be hazardous both to th em se lv e s
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and to th eir  fe llow  w ork ers. The req u irem en t of including back 
X -r a y s  has had ex ten s iv e  p ra c tica l b en efits  in exclud ing  many of 
th o se  not qualified  to m eet the p h y sica l dem ands of our s e r v ic e  and 
as a p rotection  to us against fa lse  p er so n a l injury c la im s .

"A lm ost im m ed iate ly , when a p erson  b eco m es an em p lo y ee , we 
s ta r t build ing up a su bstantia l in v estm en t in h is  train ing  and the 
v a r io u s frin ge b en efits  to which he b eco m es  en titled . So, in addition 
to  a ll hum anitarian co n s id e r a tio n s , it is  im portant that we keep  him  
healthy and able to perform  h is  d u ties e ff ic ie n tly , so  that our grow ­
ing in vestm en t need not be w asted . F or th is , o f c o u r se , we look  
con stan tly  to you.

" S ta tistics  show there has been  great p r o g r e s s  in cutting down 
the average h osp ita l stay . T h is  is  due p artly  to the le s s e r  severity- 
o f in ju r ie s . "

I can speak  from  rath er  p erso n a l e x p e r ie n c e , too. D r. S trange, 
one o f  the C hief Surgeons, O perated on m e a few w eek s ago for a 
h ern ia  and V ance and D r. N ew berg  ca m e in a fter  about s ix ty  hours 
and sa id , "It's tim e for you to go hom e. "

So they bundled m e up and sen t m e hom e. So at the Southern  
P a c if ic  H osp ita l they have done quite a job in cutting down the average  
h o sp ita l stay .

"B ut, m o s tly , it  is  due to the advan ces in m ed ica l s c ie n c e  and 
the trea tm en t and handling o f  p atien ts that you  have brought into 
p lay .

"On our p art, beyond our n ever-en d in g  p rogram  to tra in  our 
p eop le  to w ork sa fe ly , w e continue to s tr iv e  to im p rove that part o f 
our technology  w hich w ill p rom ote the hea lth  and sa fety  of our people  
on the j ob.

"The m odern coup ler has long s in c e  rep la ced  the old link and 
pin w hich w as so  grea t a hazard to the hands and a rm s o f  sw itchm en  
o f the o ld  d ays. The firem an  no lo n g er  p erch es  p reca r io u s ly  on top 
o f  the ten d er  to  take on fuel and w a te r ,  thanks to the advent o f the 
d ie s e l ,  s o  that we have far few er  o f the e x trem e ly  d isa b lin g  type of 
fa llin g  a cc id en t in vo lv in g  h e e l and sp in a l fra c tu r e s . By the sa m e  
tok en , the d ie s e ls  w ith th e ir  dynam ic braking have e lim in a ted  the  
need  fo r  b rak em en  to d ecora te  the top s o f  m ovin g  fre igh t c a r s  to  s e t  
up r e ta in e r s . T he d ie s e ls  have a lso  cut down on the hazard s o f  s la ck  
action  in lon g  fre igh t tra in s .

"The tech n ica l revolu tion  w hich  has tra n sfo rm ed  a lm o st ev ery  
d e ta il o f  ra ilro a d in g  in the p ast 15 y e a r s  h a s , in fact, had a t r e ­
m endous e ffe c t  in im proving the sa fe ty  o f  ra ilr o a d  w ork ing  cond i-
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,,... need for brakem en to throw sw itch es by hand, hot box ind ica- 
. . ,r < which give the crew  and the d isp atch er  an ind ication  of o v er -  
►-t-ated journals and le ts  them  give prom pt attention  to avoid d e r a il­
m ents, the in tr ica te  m achines which take m ost o f the sw eat and 
ih v s ica l s tra in  out o f m aintenance o f  w ay, autom atic  c la ss if ica tio n  
v a r d s--a ll th e se  and a lm ost every  o ther m odern developm ent we 
r a v e  made have contributed in so m e way to cutting down the chances  
for accid en ts and in ju r ies .

"On Southern P a c if ic  our rep ortab le  in ju r ie s  dropped 20%, from  
8.66 per m illio n  m an hours in 1961 to 6. 93 in 1964, and 1965 w ill 
show  a further im provem ent w hen the final f ig u res  a re  in. On th is  
b a s is , together with the few er m an-hours it now ta k es to run a r a i l ­
ro a d , one m ight reasonab ly  expect our b ill for injury c la im s to 
follow the sa m e d eclin in g  pattern .

"U nfortunately, th is  h as not b een  the c a s e . T he trend of ju r ie s  
continues to  be toward m aking fa n ta stica lly  high aw ard s, som etim es  
where even the b a s ic  m e r its  o f  the c la im  se e m  h igh ly  doubtful.

"So, in stead  o f  d ec lin in g , our c o s t  o f  se t t lin g  c la im s  has co n ­
tinued on a high p lateau . C la im s se tt le m e n ts  for C la ss  I ra ilroad s  
continue to  run around $100 m ill io n  a  y e a r . F or  Southern P a c ific  
alone th e s e  c la im s  run around $7. 5 m illio n , a  fact w ith which I 
am in tim ate ly  fa m ilia r , s in c e  the ch arge is  ag a in st operating  ex ­
p en se .

"T hus, w h ile  betw een  u s , I f e e l  great p r o g r e s s  h as been m ade 
in the m atter  o f  red u cin g  the in s ta n ces  and e ffe c ts  o f p erson a l in­
ju r ie s , we s t i l l  face  a v ery  se r io u s  p rob lem  from  a c la im s co st  
standpoint. In th is  situ ation , m y own con cern  extends beyond the 
fundam ental m atter  o f keep ing our peop le healthy to a con sid eration  
o f keep ing ou r ra ilro a d  healthy , a ls o .

"You have b een  m ost h elp fu l in  g iv in g  ex p ert testim on y  and, o f  
co u r se , in  the v ery  im portant m atter  o f  getting  the em ployee back  
into s e r v ic e  a s  quickly as p o ss ib le . You have m ade independent 
stu d ies and you have w orked v ery  c lo s e ly  w ith gen era l c la im s depart 
m ents o f the ra ilroad  to s e e  how our ex p er ie n c e  in  th is  fie ld  co m ­
p ares w ith the ex p er ien ce  o f  o th er  in d u str ie s .

’’Beyond th is ,  you  a re  lo o k in g  ahead to  the o v erco m in g  o f  new  
hazards that m ay a r is e  to r ep la ce  so m e o f the o ld  on es we have 
o v erco m e , a s  our technology  co n tin u es to  change. T he e ffec ts  o f  
exposure to  d e terg en ts , g a se s  and fu m es , a c id s  and so lv e n ts , i r ­
rad iation , and so  forth , a re  p o s s ib il it ie s  vve have to con sid er  and
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p r e p a r e  for .  I note th a t  one of the d i s c u s s i o n s  y ou  h a v e  sch ed u led  
fo r  y o u r  m e e t in g  is  a p an e l  on n o i s e ,  in d ic a t in g  the  e v e r - e x p a n d in g  
sco p e  of su b je c ts  to w hich  you a r e  d i r e c t i n g  y o u r  a t te n t io n .

"lit c lo s in g ,  I w ish  to  e x p r e s s  m y p e r s o n a l  a p p r e c i a t i o n  fo r  a ll  
you have  done and  c o n fe s s  I canno t s u g g e s t  w h a t  m o r e  you can  do 
to  h e lp  us  so lv e  o u r  con tinu ing  p ro b le m s  o f  h igh  c l a i m s  c o s t s .  N e v e r ­
t h e l e s s ,  b e c a u s e  you a r e  in a p o s i t io n  to o b s e r v e  th i s  p ro b le m  so 
c lo s e ly  f ro m  o u r  own van tag e  po in t ,  I do w an t  to  a s k  th a t  you  co n ­
t inue  to  be a w a r e  of it  and to inc lude  it in y o u r  th in k in g  as  ind ividuals  
and  in y o u r  d e l i b e ra t io n s  a s  a g roup .  I can  a s k  no m o r e  than th a t ,  " 
M r.  L a m p re c h t  w ro te .

P e r s o n a l ly ,  I have  enjoyed  su b s t i tu t in g  fo r  M r .  L a m p r e c h t ,  and 
I w ant to  ex tend  my v e r y  b e s t  w ish es  fo r  a m o s t  s u c c e s s f u l  m ee t in g .  
D r .  O lson ,  and my b e s t  w ish e s  to y ou  a l l  h e r e .  (A p p la u s e . )

CHAIRMAN OLSON: We a r e  de lig h ted  to  h e a r  w ha t  M r .  J a e k l e  has 
j u s t  s a id .  We a r e  glad to know that r a i l r o a d s  a r e  s o  w e l l  acqua in ted  
w ith  o u r  p r o b l e m s ,  and I a m  s u r e  th a t  a t t i t u d e s  o f  th i s  s o r t  w il l  be 
h igh ly  p ro d u c t iv e  in  o u r  e f fo r t s .

We do thank you , M r. J aek le , v ery  m uch.

We now have an a d d ress by D r. Rodney R. B ea rd . You w ill 
n ote in your program s that he w as d esign a ted  in  a c e r ta in  m anner, 
and th is is  in e r r o r . I w ish  to co r r e c t it by sa y in g  to  you  that he is  
the P r o fe sso r  of P reven tive  M edicine of the Stanford U n iv ersity  
S ch oo l of M edicine, and he is  going to  ta lk  to  u s  th is  m orn ing  on the  
r o le  o f  in d u str ia l hygiene in the ra ilroad  in d u stry .

We a re  glad to w elcom e him . D r. B eard . (A p p la u se .)

ADDRESS: Rodney R. B eard , M. D. , P r o fe s s o r  o f  P r e v e n tiv e  M edi­
c in e , Stanford U n iversity  School o f M ed ic in e

Thank y o u , D r . O lson.

I am  v ery  much honored to be sp eak in g  to you  gen tlem en  th is  
m orn in g . It is n 't  o ften  that I have the opportunity to ta lk  to a group  
o f p eop le who have such a w ealth  of ex p er ie n c e  and background and 
know ledge on w hich to build a d iscu ss io n .

X am  the son  o f a ra ilroad  man, a tra in  m an for a w h ile . He had 
s e n s e  enough to  get out o f  that fa ir ly  soon  and b eco m e  a sta tion  agent 
and a ra ilroad  te leg ra p h er , and he se r v e d  a long  tim e  w ith the  
Southern P a c ific  C om pany, having recu rren t g a llb la d d er  p ro b lem s, 
h e  w as a patient o f  D r. C offey 's and had s e v e r a l  e x p e r ie n c e s  with 
the Southern P a c ific  H ospital. They didn't get the p a tien ts  out in

tv»o and a h a lf days back in  the 1 9 2 0 's , how ever.

Dad warned m e that he would disow n me if I ev er  went to work  
for a ra ilroad , s o , w ith that kind of encouragem ent I got into m ed­
icine. But not v ery  long a fter  I com pleted  my m ed ica l school tra in ­
ing and som e graduate work in the fie ld  of public h ea lth , I found 
m yself back in the tran sp orta tion  b u s in e ss , b ecau se  Pan A m erican  
Airways had a l i t t le  p rob lem  o f  d iarrh ea l d is e a se  out on Wake Island, 
and they wanted som eon e to go and m ake a san itary  su rv ey  and find 
out what the p rob lem  w as. It w as v ery  s im p le . T hey w ere  drinking  
their sew age and the peop le in the station  knew it p er fec t ly  w ell.
They had told  the peop le in the hom e office  what w as the m atter but, 
you know, it tak es a v is it in g  expert to make the lo c a l boys look good 
and get th e ir  m e s sa g e  a c r o s s .  I was such a s u c c e s s  w ith th is that 
I soon b ecam e a p a r t-t im e  perm anent em ployee o f  the a ir lin e , and 
for the next ten y e a r s  I had so m e  of the p lea su res  that a re  fam iliar  
to you gen tlem en  w ith p r im a  donna crew  m em b ers , and w ith  outlying  
stations w here th ere  are few  d octors and no h o sp ita ls , and with prob­
lem s of finding d ecen t food and c lean  w ater for the c r e w s  and for the 
people who r id e  the lin e .

D esp ite  th is  in troduction  to  av ia tion , I s t i l l  have rem ain ed  a 
ra ilroad  buff, and tr a v e l by  tra in  when sch ed u les p e r m it, p r e fer ­
ably in a  ca b o o se . But it  w ould b e  fa ls e  for  m e  to  c la im  firsthand  
knowledge o f  s p e c ia l  h ea lth  p rob lem s o f  the ra ilro a d  op era tio n s. To 
b e fa ir , th ere  ought to  be a co -au th or lis te d  on the p ro g ra m , and 
th is would be M r. A . C . A rcham bault o f  the Southern P a c ific  C om ­
pany, who h as g iven  m e p rev io u s ly  and recen tly  a good d ea l of in­
form ation about ra ilro a d  o p era tio n s.

Industria l h yg ien e  i s  a  f ie ld  w ith co n sid era b le  breadth  o f  activ ity . 
One can  d efine it  v e r y  g en era lly  a s  the d etection  and co n tr o l o f in ­
d u str ia l h ea lth  h a za rd s .

F o r  p u rp oses o f d etectin g  h ealth  h a za rd s, in m y ea r ly  days in 
th is f ie ld , I spent a t le a s t  10 p er  cent o f my t im e  o b serv in g  men at 
work in  the sh o p s , in the o f f ic e s  and on the lin e . D ir e c t  p erson a l 
ob servation  o f  th is  kind ju s t can 't b e b ettered  fo r  g iv in g  a doctor an 
understanding o f  w orking con d ition s, the p h y sica l req u irem en ts, and 
the d a n g ers w hich  a r e  m e t  by h is  p a tien ts. T he in q u ir in g  eye  and 
nose w ill  find out a ll  so r t s  o f stran ge th ings. Going through a shop  
you notice a s tra n g e  but fa m ilia r  odor and r e a liz e  that it 's  carbon  
te tra ch lo r id e , and knowing the h azard s of th is m a te r ia l, you trace  
it down and find that i t 's  b ein g  u sed  for clean ing spark  pLugs, and 
h ere  i s  a man soak in g  spark  p lugs in an open pan o f  carbon tet right 
under h is  n o se . You a re  lucky if  he isn 't  an a lco h o lic  and if  he can  
su rv iv e  th is  kind o f  an ex p o su re .
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T h  en , in a n o th e r  p lace ,  going about with y o u r  e y es  open ,  you 
s e e  b a g s  o f  c h e m ic a ls  lab e led  p o t a s s iu m  n i t r a t e ,  and s t o r e d  c lo se  
by a r e  so m e  g la s s  c o n ta in e r s  of c o n c e n t r a te d  ac id .  T h is  y ou  m ight 
find in  th e  n e ighborhood  of a p la t in g  shop; it is  c o n v en ie n t  to have 
th ese  th in g s  th e r e .  They  a r e  going to  be  u se d  c lo s e  by and w h ere  
e ls e  would you s t o r e  th e m ?

T h is  would be a ll  r ig h t ,  ex cep t  fo r  the fac t  th a t  you  know what 
h ap p en s  if y ou  put c o n c e n t ra te d  ac id  on s a l t p e t e r .  It w il l  blow up. 
T h i s  i s  a n o th e r  of the th ings  tha t  j u s t  an  open  eye can  d e tec t .

I r e c a l l  th e th o rn y -h a n d e d  b ra k e  r e p a i r m a n  w h o se  h ands  ju s t  
looked  m i s e r a b l e .  His exp lana tion  of th i s  w as  th a t  the  b r a k e s  had 
s h a r p  e d g es  and  h is  hands got cut. "W e l l ,  c o u ld n ' t  he w e a r  g lo v e s ? "

"N o ,  he  co u ld n ' t  w e a r  g loves b e c a u s e  he had to  r e l y  on a s e n s e  
o f touch  in o r d e r  to c a r r y  out h is  o p e r a t i o n  p r o p e r ly .  "

O f c o u r s e  he co u ld n ' t  fee l  an y th in g  w ith  the heavy' c a l l u s e s  th a t  
he h ad  on h i s  h ands  anyw ay, and he m ig h t  hav e  done m u ch  b e t t e r  to  
pu t on g lo v e s ,  bu t it was not e a s y  to  c o n v in ce  h im  o f  tha t .

We find th ese  bad things as w e go around our w ork p la c e s . We 
ta lk  w ith the people who are  con cern ed , talk  with the peop le on the 
job , and frequently w e can find an a ccep ta b le  way by w hich they can  
avoid  injury and d is e a se . T his is  o b serv a tio n , it 's  the d etection  o f 
h a za rd s. A fter th is com es the invention  o f  a so lu tion  w hich w ill be 
accep tab le  and which w ill provide p ro tec tio n . T h is  is  in d u str ia l 
h yg ien e . Any thoughtful, o b servan t, w e ll- tr a in e d  p h ysic ian  can 
p r a c tice  it. T h ere are  a few sp e c ia l points to be lea rn ed , p a rticu ­
la r ly  about the treatm ent o f the p ro b lem s w hich one d is c o v e r s .

T he f ir s t  p r in c ip le  is  to ask  if  the dangerous m a te r ia l cannot be 
rep la ced  or the unsafe p ra ctice  d iscon tin u ed . It m ay not be e a sy  to 
find som eth in g  w hich w ill take the p la ce  o f  the m a te r ia l w hich is  in 
u se  and w hich w ill do the job a s  w e ll o r  n ea r ly  a s w e ll, but I'm  a lso  
en cou raged  when I start doing th is , b ec a u se  I r em em b er  the exam p les  
o f  s u c c e s s .  We have su cceed ed  in d isp la c in g  carbon te tra ch lo r id e  
a s  a so lv en t in industry, and in d isp la c in g  that e x trem e ly  u se fu l and 
ex tr e m e ly  dangerous so lven t b en zo l. T h e se  agents have a lm o st  
co m p le te ly  van ished  from  A m erican  industry  and w here they are  
u sed , they are  used  with v ery  ca re fu l c o n tr o ls . It ca u sed  so m e in ­
con ven ien ce  to do th is , and m aybe it r a is e d  the op eratin g  c o s ts  a 
l i t t le ,  but the in crea sed  c o s t  w as m o re  than outw eighed by the 
sa v in g  in w orkm en's com pensation  e x p e n se s  and p a rticu la r ly  by the  
sa v in g  o f  l iv e s .
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The second  p r in c ip le  i s ,  if  you can 't get rid  of the b ea st , put it 
i Many hazardous op eration s like the m achining o f  b e r y ll-

... b '-ryilium  a llo y s  can be m ade sa fe  by tota lly  en c lo s in g  and 
. _,ni/.r .g  tin; p rocedure. If you can't do that, as a third line o f  

•.fCt.'jn, you can d ilu te  and d isp la ce  the dangerous m a ter ia l by 
,.. , ,; ttt!on, p referab ly  ca rry in g  m a ter ia l out by a c lo sed  duct to a 

, ;c puint o f  d isch a rg e .

i F in a lly , if no o ther way is  fe a s ib le , one can r e s o r t  to p erson a l
• . r ,iu-ctive d e v ic e s , su ch  as g lo v es  or  r e sp ir a to r s  or  ea r  p lugs.

Ih.ese usually  a re  the ch eap est and th ere  is  a grea t tem ptation to 
.¿„e them , but, when you do, th ere  is  a great r isk  involved , b ecau se  
v ,j put too m uch r e lia n c e  upon the hum an factor , that i s ,  the e le ­
ment o f the w illin g n ess  o f the w orker to u se  the p ro tective  d ev ice , 
jrsd on the m ech a n ica l b a r r ie r s  w hich a re  too often  fa llib le . I am  
sure you have a ll  s e e n  in s ta n ces  w here rubber g lo v es  extended to  
provide p ro tection  aga in st so m e c o r r o s iv e  m a ter ia l got h o les  in  
•iem  and soon  s im p ly  b eca m e con ta in ers which kept the irritant 
m aterial in contact w ith  the sk in . V ery few of us are  w illin g  to  bear  
the burden o f w ear in g  a r e sp ira to r  for hours on end; th is i s  un­
pleasant, and the im ped im ent to breathing is  not accep tab le. I don't 
think it 's  e v e r  rea so n a b le  to pick  up a re sp ira to r  as the answ er to a 
toxic gas p ro b lem  o r  a noxious dust; it 's  only tem porary .

r. Any o f  u s  can  p r a c tic e  in d u str ia l h yg ien e, but we have to learn
u the l im its  o f  our a b il it ie s . It w ill quickly b ecom e evident that we

need m ea su rem en ts  o f  noxious v a p o rs , m is ts , and dusts in  the a rea ,
■ < and an a n a ly s is  o f  m ix tu res  o f  ch em ica ls  w hich are encountered ,
to As p h y s ic ia n s , w e m a y  le a d  the w ay to accep tab le  so lu tio n s o f  r e l ­

atively  s im p le  p r o b le m s , but in te r e s t  and ingenuity a re  not enough  
to so lv e  the m o re  s e v e r e  p ro b lem s. T hey a re  not enough to a ssu r e  
the d esig n  o f  an e ffe c t iv e , e ff ic ien t v en tila tin g  sy s te m  for a la rg e  

r. shop, nor fo r  the co n tro l o f noxious m is ts  from  a p lating  tank.
H ere the p r o fe s s io n a l in d u str ia l h y g ien ist  s tep s  in.

An in d u s tr ia l h y g ien ist  i s  sk ille d  in the co llec tio n  o f sa m p le s , 
he is  fa m ilia r  w ith  the num erous in stru m en ts w hich are  availab le  
to m ea su re  to x ic  m a te r ia ls  in the work p la ce , and he knows how to 
in terp ret the r e s u lt s .  He knows w hen to take a sam p le  to the la b ­
oratory  fo r  a n a ly s is  by the e m iss io n  sp ectrograp h , for exam p le , and 
he know s w hen to take another sa m p le  to the laboratory  for  a n a ly s is  
by a lon g  path in fra red  sp e c tr o m e te r . He is  fa m ilia r  w ith a ll o f  
th ese  a v a ila b le  r e s o u r c e s ;  h e a lso  h as the s k i l l  to d esig n  su itab le  
gu ard s, e n c lo s u r e s  and v en tila tin g  sy s te m s .

T he in d u s tr ia l h y g ie n is t  m ay com e from  any o f a num ber o f  
backgrounds; c h e m is tr y  and b io logy  a re  fa ir ly  com m on ex a m p les, 
but m o st com m on ly  he w ill  have taken a c o lle g e  en g in eerin g  co u rse .
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T o  th i s  h e  ad d s  a y e a r  o r  two of g rad u a te  sch o o l  w o rk  in o ne  of the 
dozen  s c h o o ls  which give adv an ced  t r a in in g  in th is  f ie ld .  His 
g r a d u a t e  s tu d ie s  inc lude  tox ico logy , an in t ro d u c t io n  to o ccu p a t io n a l  
d i s e a s e ,  pa tho logy  and sy m p to m a to lo g y ,  b io  s t a t i s t i c s ,  ep idem io log .  
and  a d m i n i s t r a t i o n .  H o w ev er ,  h is  m a in  c o n c e n t r a t i o n  is  on gett ing  
th e  s p e c i a l  s k i l l s  fo r  the  d e tec t io n ,  ev a lu a t io n  and c o n t r o l  of e n ­
v i r o n m e n t a l  h a z a r d s  to health .

If h e  h a s  un u su a l  ta len t  and e n e rg y ,  he m ay  go on to e a r n  a 
d o c to r a t e  in s c ie n c e .  T h e r e  a r e  g r e a t  o p p o r tu n i t ie s  fo r  c a r e e r s  
in  r e s e a r c h  and te ac h in g  in th is  ra p id ly  ex p an d in g  f ie ld  of i n d u s t r i a l  
h y g ien e .

T h e  r a i l r o a d  in d u s t ry  h a s  long r e c o g n iz e d  i t s  m u l t i tu d e  of p r o b ­
l e m s  r e l a t e d  to h ea l th .  It is  an in te g ra te d  in d u s t ry  in the  s e n s e  that 
i t  c a r r i e s  ou t  a l l  p h a s e s  of th e  a c t iv i t ie s  w hich  go into t r a n s p o r t a ­
t io n ,  w hich  is  i t s  f i n a l  p ro d u c t .  It builds  th e  r o a d s ,  c o n s t r u c t s  
th e  c a r s ,  p a in t s  the s t a t i o n s ,  even c a t e r s  food for  i t s  p a s s e n g e r s .  
A lthough  en g in e  bu ild ing  and c a r  bu ild ing  of new e q u ip m e n t  a r e  done 
by in d ep en d e n t  c o m p an ie s  and new ro a d b e d s  a r e  c o n s t r u c t e d  by 
in d e p e n d e n t  c o n t r a c t o r s ,  th e  m a in te n a n c e  of the r a i l r o a d  and  its 
e q u ip m e n t  involve  the  o p e r a t in g  c o m p an ie s  in n e a r ly  e v e ry  t a s k  
known to  th e  b a s i c  m a n u f a c tu r e r s ;  th u s ,  the  r a i l r o a d  e m p lo y e e  is 
e x p o s e d  to  n e a r l y  e v e ry  kind of o ccu p a t io n a l  h a z a r d  known to  m an .

A q u ick  sc a n n in g  of the  m e d ic a l  j o u r n a l s  in the  p a s t  f ive y e a r s  
r e v e a l s  v e r y  few p u b l ica t io n s  in the United S ta te s  r e l a t i n g  to  the 
h e a l t h  o f  r a i l r o a d  e m p lo y e e s  o r  the  in d u s t r i a l  h y g ien e  p r o b l e m s  
e n c o u n te r e d  in r a i l r o a d in g .  By c o n t r a s t ,  in c id e n ta l ly ,  t h e r e  a r e  
a b o u t  a d o zen  t i t l e s  f o r  each  y e a r  in the  R u s s i a n  l i t e r a t u r e .  A p ­
p a r e n t ly  th ey  a r e  gett ing  a ro u n d  10 bu i ld ing  so m e  r a i l r o a d s  and  
o p e r a t i n g  th e m ,  p e rh a p s  on th e  s c a l e  th a t  w as  c h a r a c t e r i s t i c  of 
o u r  own co u n t ry  50 y e a r s  ago. I th ink  the r e a s o n  we d o n ' t  h av e  m o r e  
p u b l ic a t io n s  in the  United S ta te s  abou t r a i l r o a d  o c c u p a t io n a l  d i s e a s e  
is  b e c a u s e  of th e  m a tu r i ty  of th e  p r o f e s s io n  in th i s  f ie ld  and  the  
f a c t  th a t  t h e s e  th in g s  a r e  not unique to r a i l r o a d s  but c o v e r  th e  whole 
b r e a d t h  o f  in d u s t ry .

One va lu ab le  report recen tly  published is  by one o f  you r c o l ­
le a g u e s , lis te d  in tom orrow 's p rogram , D r. Isadore Kaplan of 
B a ltim o re . He has a paper o f a couple o f  y e a r s  ago in  the A rch iv es  
o f D erm ato logy  w hich rep o rts  an ex ce llen t ep id em io lo g ica l study  
o f  occu p ation a l sk in  d is e a se . A s you m ust be a w a re , the d e r m a to se s  
c o n stitu te s  m o re  than h a lf the num ber o f c a s e s  o f occu p ation a l 
d is e a s e ,  and they  a lso  contribute very  h ea v ily  to the d isa b ility  
cau sed  by occu p ation s.

Kaplan ob served  that the m ajority  of th ese  c a s e s  occu rred  in the 
op era tin g  departm ent, m ainly in the m aintenance sh op s. C ontact
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,  :n so lv en ts , o ils  and g r e a s e s  w ere fo rem o st c a u s e s , w ith chro- 
, e exp osu res due to a n tico rro s iv e  com pounds in engine coo lin g  

»¿ter next. 1 know you a re  going to have a much m ore d eta iled
• scu ssion  o f  occu p ation a l d e r m a to se s , so  I w ill d w ell no m ore on
• h*l but go on to so m e o f  the other things lik e ly  to be encountered .

Many o f you w ill have in your shops vapor d e g r e a se r s  w hich  
,st. chlorinated so lv e n ts , w hich properly  used  are s a fe ,  but im pro­

perly used can ca u se  l iv e r  and kidney dam age. Im proper u se  m eans 
mat the d e g r e a se r s  get too hot, and, in p a rticu la r , that the cooling  
coils around the top of them  are not operated  cold  enough, and so  
the vapor gets away from  the d eg rea ser  and sp read s around the 
»hop.

Nowadays ev ery  shop m ust have a good b it o f w eld in g  going on, 
and w elding fum es w ill con stitu te  a r isk . 1 don't su p p ose  i t 's  n e c e s ­
sary to m ention to anyone h ere  the prob lem  o f  w eld ing fum e fev er , 
metal fum e fe v e r , w hich w e have encountered  so  frequently  when 
people u se w eld ing  to r c h e s  o r  a r c s  on galvan ized  m eta l. R ailroad  
shops often  have foundries a sso c ia ted  with them  w h ere h ea t, fum es 
and s i l ic a  dust a re  en countered . P la tin g  op eration s a re  a ls o  not 
infrequent.

S m all p lating  sh op s a r e , in m y v iew , m ore d angerous than  
large o n e s . A b ig  p lating  shop a lm o st has to be op erated  sa fe ly  
becau se  the p eop le  who are  involved in the w ork a re  su ffic ien tly  
exp ert, the su p p liers  o f m a ter ia ls  c a ll attention  to  the h a za rd s, 
and a la rg e  operation  w ill  co m e to the attention  o f  the State agen ­
c ie s  w hich en d o rse  sa fe ty  regu la tion s.

D an gers a re  m o re  lik e ly  to  a r is e  from  the operation  o f  a 
sm a ll p lating  p lant w h ere  so m e forem an  h as thought, "You know, 
this would be a good id ea , w e could sa v e  a lo t o f t im e  and trouble  
if we would ju st p la te  th e s e  bolts and nuts o u r se lv e s  instead  o f  sen d ­
ing them  o u t ," or som eth in g  o f  th is  so r t . T h ese  am ateur op era ­
tions a r e , o f  c o u r se , the on es m ost lik e ly  to ca u se  trou b le.

Y ou s t i l l  h ave a good b it o f lead  in  ra ilw ay  sh o p s , u sed  in  the 
so ld er in g  o f  r a d ia to r s , and in the rep a ir  o f  s to ra g e  b a tte r ie s .  
W herever lead  c e l l  s to r a g e  b a tter ies  are  handled, a lead  hazard is  
in ev itab le . I understand that ty p esettin g  i s  now p retty  w e ll out of 
the ra ilro a d  in d u stry , though th is  m ay s t i l l  p e r s is t  in  a few p laces  
as a so u rce  o f  lead  poison ing .

N o ise  h as b een  m entioned a lread y th is  m orn ing , and you  w ill 
have m ore attention  to th is  la ter  today, so  I w ill sk ip  o ver  that.
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We h av e  two re l a t i v e ly  new and re la t iv e ly  s e r i o u s  p r o b l e m s ;  
one  o f  th e s e  is th e  use  of epoxy r e s m s .  I think in the  h e a v ie r  in ­
d u s t r i e s ,  and I th ink  of r a i l r o a d in g  a s  am o n g  th e s e ,  the  use o? 
epoxy r e s i n s  h a s  not b eco m e  so w id e sp re a d  as it h a s  in the  a i r ­
c r a f t  and th e  m i s s i l e  bu ild ing  in d u s t r i e s ,  but I th ink  you  a r e  bound 
to co m e  to i t ,  b e c a u s e  the  epoxy r e s i n s  a r e  so h igh ly  s a t i s f a c t o r y  
m a t e r i a l s  fo r  so  m an y  th ings .

When r e i n f o r c e d  with g la s s  f ib e r s  o r  o th e r  m a t e r i a l s ,  they  
m ak e  s t r o n g  light s t r u c t u r e s .  Epoxy r e s i n s  a r e  q u i te  r e m a r k a b l e  
a d h e s iv e s  fo r  s t ic k in g  to g e th e r  p ie c e s  of m e ta l  o r  ev en  c a u s in g  
g la s s  p ie c e s  to a d h e re  to each  o th e r .  You w ill  find i n c r e a s i n g  u se  
o f  th i s  e x t r e m e l y  v a lu a b le  m a t e r i a l .

T h e s e  a r e  s u b s ta n c e s  fo r  which I am  a f r a id  we will  be a long 
w h ile  in  f inding a  su i ta b le  su b s t i tu te ,  m uch  as we would l ike  to 
h av e  o n e .  T h e  r e a s o n  fo r  w anting  to su b s t i tu te  s o m e th in g  e l s e  fo r  
the  e p o x ie s  i s  tha t th ey  a r e  n o to r io u s ly  t r o u b le s o m e  a s  s e n s i t i z e r s .  
A lm o s t  a l l  o f  the  t r o u b le s  a r e  sk in  t r o u b le s ,  though o th e r  p o s s i b i l i ­
t i e s  h a v e  to  b e  c o n s id e re d .  1 have  not en c o u n te re d  a  c a s e  ex a s y s ­
t e m ic  s e n s i t i z a t i o n  r e l a t e d  to the hand ling  of the  epoxy  r e s i n s  o r  th e  
c a t a l y s t s ,  w hich  a r e  u se d  with th e m ,  but I th ink  th i s  is  a  t h e o r e t i c a l  
p o s s ib i l i t y  w hich  h a s  to  be kept in m ind a lw ay s .  T h e  sk in  t r o u b le  
a lo n e  i s  su f f ic ie n t  to keep  you quite  b u sy ,  h o w e v e r ,  a n o th e r  new' 
m a t e r i a l  w hich  is  no t qu i te  so h a z a rd o u s  bu t w hich  we nave to  w a tch  
w ith  c a r e  i s  p o ly u re th a n e  fo a m s .  T h e se  a r e  m a t e r i a l s  w hich  a r e  
e x t ru d e d  th ro u g h  a  n o zz le ,  the  r e s i n s  and th e  a m in e  a c c e l e r a t o r s  
b e in g  m ix e d  to g e t h e r  in  th i s  w ay  and th e  r e s u l t a n t  fo am  b e in g  d e ­
p o s i t e d  a s  an in s u la to r  a g a in s t  h ea t  and sh o ck .  T h e  s tu f f  is u sed  
a t  a  t e m p e r a t u r e  of about 80 d e g r e e s  F a h r e n h e i t ,  and  p r o b l e m s  o f  
h e a t  m a y  be  en c o u n te re d .  A lso ,  the  t e m p e r a t u r e  i s  su ch  a s  to 
v a p o r i z e  s o m e  of the  m a t e r i a l s  in  th e s e  p o ly u re th a n e  fo a m s  and 
p u lm o n a ry  i r r i t a t i o n  m a y  r e s u l t  f r o m  th i s .

T h e  s a f e  way of h an d lin g  th is  i s  by s u p p l i e d - a i r  r e s p i r a t o r s ,  
o r  a  v e r y  e f fec t iv e  d i lu t io n  s y s t e m  of v en t i la t io n .  T h e s e  fo a m s  a r e  
b e in g  u se d  a s  i n s u l a t o r s  fo r  r e f r i g e r a t o r  c a r s ,  and  fo r  a  v a r i e t y  of 
o t h e r  s i t u a t io n s  in w hich  h e a t  in s u la t io n  and a lso  s o m e  p ad d in g  
a g a in s t  m e c h a n ic a l  s h o c k  i s  d e s i r a b le .

F in a l ly  we m u s t  look  a t  o u r  o ld  f r ie n d ,  the  p a in t in g  p r o b l e m .  
W hile  le a d  p a in t s  a r e  no lo n g e r  in u s e ,  the  sy n th e t i c  r e s i n s  w hich  
h av e  r e p l a c e d  th e m  m ay  in s o m e  in s ta n c e s  be  s e n s i t i z in g  a g e n t s .  
T h e  b ig g e s t  p r o b l e m  a r i s e s  f r o m  the so lv e n ts  w hich  a r e  u s e d  fo r  
t h e s e  m o d e r n  p a in t s .  M ost o f  th e  s o lv e n ts  a r e  not s e v e r e l y  p o i s o n ­
o u s .  T h ey  a r e ,  fo r  th e  m o s t  p a r t ,  a n e s th e t i c  ag en ts  and  lo c a l  i r ­
r i t a n t s .  O n e  h a s  to  k eep  c lo s e  w a tch  on what is b e in g  u sed .  One 
of th e  d i f f ic u l t i e s  i s  th a t  th e  a d v an ces  in th e  pa in t  i n d u s t r y  a r e  v e r y
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rapid and new m a te r ia ls  are  com ing along a ll the tim e . You have 
be on your to e s  to keep up w ith what the la te s t one is .

I have a lso  in part o f  m y c a r e e r  worked a s a con su ltan t in the 
paint industry and I can t e l l  you  that you  m ust not put too much r e ­
liance upon the w arning la b e ls  w hich th e ir  products c a r r y . A s in 
a good many other s itu a tio n s , ihe attitude of the paint industry  i s ,  
"L et's play it sa fe ,  " so  they lab e l everyth ing a s if  it w ere  very  
hazardous. T he fact that you know in a good m any in s ta n c e s  that 
you have breathed th e se  vap ors and they haven 't cau sed  any trouble  
cau ses one to lo s e  faith in the w hole warning la b e l sy s te m .

■;.c ; a

« 11 A!

I want to sa y  a w ord  about the future in the to x ico lo g y  fie ld  and 
the ro le  o f the in d u str ia l h y g ien ist  in connection w ith th is . 1 think 
that w ithin the next ten  y e a r s  or  s o , we are going to look  in d ifferent 
ways for the e ffe c ts  o f  to x ic  agen ts . T h is is  the fie ld  o f o u r  own r e ­
search  at Stanford, so  I su p p ose I am  som eth ing o f an en th u siast.
We are  looking for w ays to m ea su re  the beh av iora l m an ifesta tion s  
which r e su lt  from  ex p o su re  to tox ic  agents. We have u sed  a s our 
typ ical tox ic  agent carbon m onoxide. T h is is  one w ith w hich  c e r ­
tainly a ll  of you a re  fa m ilia r , but m ain ly  as it  p rod u ces sym ptom s  
of headache, le th erg y  and n au sea . At our laboratory w e have been  
able to d em on stra te  e ffe c ts  on beh av ior with a hundred p a r ts  per 
m illion  w ithin a p er io d  o f 30 m in u tes . T h ese  e ffe c ts  a re  subtle  and 
they ca u se  no sy m p to m s.

a b i t  ' 
miiii': 
th cv  f

bein'. 
W ilk 
;ntt' ■ 
S ee , 
of th.

We do th is  in r a ts  by tra in in g  th em  to p erfo rm  on a standard  
behavior p a ttern , u sin g  tech n iq u es of m odern b eh a v io ra l p sychology. 
With th ese  tech n iq u es w e can  o b se r v e  m inor ch an ges in  th e  behavior  
pattern. In a n im a ls  ex p o sed  to one hundred p a rts  p er  m illio n , we 
s e e , w ithin h a lf an h ou r, d is tin c t d eterioration  o f  p erfo rm a n ce . One 
of the in te r e stin g  th in gs ‘i s  that w ithin a half an hour they  a r e  r e ­
m oved from  the e x p o su re , they a r e  back up to  n orm al p erform an ce , 
which su g g e s ts  that carbon  m onoxide i s  acting d ir e c t ly  and not 
m erely  a s an asphyxiant.

mo v i 
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rr.tr-

task  
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In gen era l, what w e have done is  s im p le . F o r  m en , w e have a 
task  w hich in v o lv e s  the d iscr im in a tio n  o f duration o f  d ifferen t sounds. 
A 5 0 -c y c le  to n e , w hich  i s  a  low  p itched  buzzing sound, is  d elivered  
to the su b ject through ea rp h o n es. He h ears two p resen ta tio n s; the 
f ir s t  i s  on e seco n d  in  duration  and the next i s  s l ig h tly  lo n g er , or  
6lightly  sh o r te r , o r  it m ay b e  the sa m e . He h as to d ec id e  whether 
it 's  the sa m e , lo n g er  o r  sh o r te r .

Within an hour at a  hundred p a rts  a m illio n  o f  CO a m an 's ab il­
ity to  d iscr im in a te  b etw een  the durations is  p ercep tib ly  d im in ished . 
Now, I don't know how s e r io u s  th is  is .  D oes th is  m ean  that the 
engineer who i s  g e ttin g  so m e  CO in  the cab b eg in s to lo s e  so m e o f
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h is  ju d g m e n t?  Is he not so  sh a rp  a t  d e te c t in g  s i g n a l s ?

On th e  face  of i t ,  one would su s p e c t  th a t  he is  l e s s  c ap ab le  of 
p e r f o r m i n g  h is  ex ac t in g  job , but we have a g r e a t  d e a l  m o r e  to do 
b e fo r e  we can  say  how m u ch  of a h a z a rd  th is  c a u s e s ,  how m uch  
w eigh t we sh o u ld  put on th i s ,  and p le a s e  d o n ' t  think th a t  I a m  about 
to  r e c o m m e n d  th a t  we change the th r e s h o ld  l im i t  v a lu e  to  s o m e  s t i l l  
lo w e r  v a lu e .  We a r e  going to have a lot m o r e  i n f o rm a t io n  b e fo re  
we do any th ing  so  bold a s  tha t .

I th in k  th i s  kind of s tudy  is  going to go on w ith  r e s p e c t  to  a lo t  
o f  toxic  a g e n ts  and in many d if fe ren t  f ie lds  of a c t iv i t y ,  so th a t  you 
w il l  h av e  th e  in fo rm a t io n  av a i lab le  to  yon to s a y  how long  a  m an  can 
be  ex p o se d  to a  c e r t a in  c o n cen t ra t io n  of a tox ic  a g en t  in the a i r ,  and 
w hat s o r t  of p e r f o r m a n c e  d e c r e m e n t  you m ay  e x p e c t  a s  a  r e s u l t  of 
v a r io u s  d e g r e e s  o f  ex p o su re .  We a r e  a lso  going to l e a r n  m o r e  about 
how t h e s e  th in g s  ac t .  T h is  is  the  b a s i s  of i n d u s t r i a l  h y g ien e ,  know­
ledge  about how th in g s  ac t ,  what the tox ic  e f f e c ts  a r e ,  and in th e  use 
of s k i l l e d  p e r s o n n e l ,  s p e c i a l i s t s  who know how to m e a s u r e  and how 
to c o n t r o l  the  to x ic  agen t.

I th ink  y o u  w ill  find y o u r s e lv e s  u s in g  th e s e  s k i l l e d  p eo p le  m o re  
a s  t im e  go es  b y ,  b e c a u s e  they const i tu te  an i m p o r t a n t  p a r t  of the 
o c c u p a t io n a l  h e a l th  t e a m .  T he  in d u s t r i a l  h y g ie n i s t  d o es  no t w ork  
by h im s e l f ,  h e  w o rk s  with the d o c to r ,  with th e  n u r s e ,  with the 
s a f e ty  d i r e c t o r ,  with the  p e r s o n n e l  m a n a g e r .  T h o s e  a r e  th e  peop le  
th a t  I s e e  a s  th e  key e le m e n ts  in m a in ta in in g  o c c u p a t io n a l  h ea l th .  
E ach  of th e m  h as  an im p o r ta n t  ro le  to p lay  and th ey  h av e  to  w ork  
to g e t h e r  a s  a  t e a m  if they  a r e  going to get good r e s u l t s .  T h e y  c a l l  
upon o th e r  s p e c i a l i s t s  f r o m  t im e  to t im e ,  p s y c h o l o g i s t s ,  s p e c i a l i s t s  
in  sp e e c h  and h e a r i n g  p r o b le m s ,  n o ise  s p e c i a l i s t s ,  p e o p le  who a r e  
s p e c i a l i s t s  in  r a d ia t io n  h a z a r d s .  But the fu n d a m e n ta l  t e a m  is the 
p h y s ic ia n ,  th e  n u r s e ,  the in d u s t r i a l  h y g ien is t ,  th e  s a f e ty  d i r e c t o r  
and  the  p e r s o n n e l  d i r e c t o r ,  to s ee  tha t th ings  a r e  d one  w ith  due 
r e g a r d  fo r  p ro te c t io n  of h u m an  life, but not only  th a t ,  fo r  p ro t e c t i o n  
o f  hu m an  e f f ic ien cy .

T h an k  y o u  v e r y  m uch . (A pp lause .)

CHAIRMAN OLSON: T hank  you v e ry  m u ch .  D r .  B e a r d .  I a m  s u r e  
th a t  we h av e  found th is  p r e s e n ta t io n  to  be in te n se ly  i n t e r e s t i n g .  I 
s e e  th a t  we h av e  abou t  ten  m in u te s ,  and it  o c c u r s  to  m e  th a t  s o m e  o f  
y ou  m igh t w an t  to  a sk  D r .  B e a rd  so m e  q u e s t io n s  a b o u t  h is  w o rk .

DR. M ILT O N  B. CLAYTON (Southern  R ailw ay  S y s t e m ,  W ash in g to n ,  
D. C . ): D r .  B e a r d ,  w ill  th e  inhala tion  e i t h e r  o f  a  s h o r t  o r  o v e r  a 
lo n g e r  p e r i o d  o f  t im e  o f  p o ly u re th an e  fu m es  c a u s e  a  s e n s i t i v i t y  in 
an  ind iv idua l  to th e  ex ten t  th a t  he  cannot go into an a t m o s p h e r e  w h e re
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< r exam ple, th ere  is  sm ok in g  or  inhalation o f  o ther kinds o f fu m es?
Jm l , w ill the inhalation  o f polyurethane fum es ca u se  lung dam age  

. »hr extent that you w ill  h ave im pairm ent or  d isa b ility  o r  perm anent 
¡ab ility  ?

We have an id en tica l c a s e  o f that kind now who is  threatening  
! i sue us. That is  the r e a so n  I am  ask ing  the question .

BEARD: On the b a s is  o f p rev iou s exp erience  with s im ila r  
m aterials, I would ex p ect that polyurethane fo a m s, e sp e c ia lly  the 
accelerators w hich a re  u sed  w ith th em , could be s e n s it iz e r s ,  in 
some proportion o f  th e  population . A s y e t , I don't know w hether  
;i,t v are frequently going to  s e n s it iz e  people lik e  so m e o f the epoxy  
m aterials or  w hether they w ill  only be o cca sio n a l s e n s it iz e r s .  But 
1 should say that th is  i s  on e in stan ce  w here I would be in c lin ed  to  
a c c e p t  the ad hoc ergo  p rop ter  hoc doctr in e . If a m an had such an 
exposure and su b seq uently  show ed sen s itiza tio n  to the m a ter ia l, I 
would say th i s  is  a rea so n a b le  expectation . I don't know about the 
permanently d isa b lin g  e f f e c ts .  Save that question  for Corwin H in- 
•-haw. I know he i s  h e r e .

CHAIRMAN OLSON: A nyone e ls e ?

The question  that you  prop osed  about n o ise  h as not been  d is ­
cussed in our group u n til la s t  y e a r . I b e liev e  th ere  h as been som e  
reluctance on the part o f  m anagem ent to get into th is fie ld , p rin ­
cipally b ecau se  they  fea red  that they would have the sa m e kind of 
experience a s they did  in  the d erm atology  fie ld , which lea d s  m e to 
this question: D o es  the p r e se n c e  o f the in d u str ia l h y g ien ist in the 
plant provoke c la im s  on the part o f the em p loyees b eca u se  of what he 
is in vestigating?

DR. BEARD: T h at's a  v e r y  d ifficu lt question . On the b a s is  o f  e x ­
perience, my an sw er  w ould be no. I cannot r e c a l l  in s ta n ces of 
claim s sp e c if ic a lly  b e in g  provoked a s  a r e su lt  o f  in v estig a tio n s by 
industrial h y g ien ists  w hich  I have se e n  carr ied  out. I have to put a 
little reserv a tio n  on that, in  that I am  cu rrently  rem o te ly  involved  
with a c la im  w hich or ig in a ted  b eca u se  a man cam e into a hosp ita l 
which is  sta ffed  by Stanford U n iversity ; he w as found to have a 
peculiar pulm onary d is e a s e  w hich resem b led  F a r m e r 's  lung. The 
man gave a h is to r y  o f  having  w orked in the Redwood lum bering  in­
dustry for so m e t im e  and it happened that th ere  w as a young man  
doing som e b a s ic  s c ie n c e  w ork th ere  at the h o sp ita l, who w as able  
to provide a redw ood antigen  by w hich th is man could be te s ted  for  
Sensitivity. It turned  out th is  fe llow  had a lo t o f an tibod ies against 
tins redwood antigen  and nobody e ls e  in  200 p atien ts from  whom  
Moods w ere taken show ed  s im ila r  an tigens. At th is point I got in ­
terested  in se e in g  what i t  w as lik e  out in the fie ld , and a group o f us
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went up to Eureka and got som e b loods from  people in the industry. 
W ell, nobody e ls e  had quite as stron g  a pattern  of an tibod ies as this 
patient had, but som e of the people who had been em ployed  in the 
redw ood industry for som e tim e show ed r e a c tio n s . Inform ation con­
cern in g  th is got back to the patient, who did file  a w orkm en's com ­
pen sation  c la im , which is  now being con tested . So I su p p ose  we did 
s e t  som eth in g  off, but I think that actu ally  it w as as much the h o s ­
p ita l a s  it w as the field  in d u str ia l h yg ien ist.

A re we going to have a w hole s lew  of c la im s  com in g  on after  
th is  o n e?  It's too soon to know. I think that that in d u stry , the 
ra ilro a d  industry , or any other industry w ill be b e s t  serv ed  with  
r e s p e c t  to  w orkm en's com pensation  c la im s by having the m ost p r e ­
c is e  inform ation  they can get, and though you m ay have a few cla im s  
w hich appear to orig inate b eca u se  of an in v estig a tio n  which is  c a r ­
r ied  out, you w ill, in the long run, save  m oney by having th is p re ­
c is e  know ledge.

CHAIRMAN OLSON: I think it 's  gen era lly  r eco g n iz ed  that ra ilroad s  
a s  w e ll a s  o ther in d u str ia l con cern s are  con cern ed  about the w e l­
fare  o f  th eir  em p lo y ees , and I would a ssu m e from  w’hat you say  that 
the p reven tive  effort would produce in the long run a b etter  o v era ll 
r e su lt .

DR. HARVEY NELSON (Soo Line R ailroad , M in n eap o lis , M inn.): 
D o cto r , may I ask  a q u estion ?

W hen you  go into a sh op , supposing  you w ent into the Southern  
P a c if ic  sh o p s, how open a re  you w ith the u se  o f  you r in stru m en ts?  
How do you answ er q u estion s as "What you a re  doing?"

DR. BEARD: T his w ill depend on the ex p er ien ce  o f  the p articu lar  
industry and of the p articu lar  shop w hich is  involved . If you have 
not p rev io u s ly  had such o b serv a tio n s  m ade, if  the w o rk ers  are  not 
accu stom ed  to se e in g  a d octor w andering around the p la ce  asking  
q u estio n s , w atching them  w ork , if  they are  not a ccu sto m ed  to s e e ­
ing a man going around w ith so m e kind o f  an a ir  sa m p lin g  d ev ice , 
you had b etter  g ive them  so m e  education  ahead o f t im e . If I w ere  
to  go into the Southern P a c if ic  shop, th is  would be no p ro b lem , they  
a re  used  to it . If I go into another shop w h ere they  haven 't had 
th is  so r t  o f s e r v ic e , the f ir s t  thing I would do w ould be to  find out 
from  the p erson n el m anager who are  the peop le who a r e  top m ost  
in the em p loyee  pow er stru ctu re  in th is  p lant, who a re  the le a d e r s  
am ong the em p lo y ees. It m ay be that they a r e  the union o f f ic e r s ,  
it  m ay be that they are not the union o ff ic e r s  at a ll . T h ere  m ay be 
so m e  em p loyee  so c ia l club w hich is  m ore im portant.

I would look for th e se  peop le and would exp la in  to  th em  what we 
w ere  about to do and why. D epending upon the ex ten t o f  the p rogram ,
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; io u ’il is su e  m ore o r  le s s  e laborate w ritten  in form ation  to the em - 
■ ..ivt-es. In sh o rt , I would try  to help them  to understand the pur- 
; J5t behind th is , w hich i s ,  in the long run, for th e ir  own protection .

PR. NELSON: Thank you. ' •

CHA IRMAN OLSON: Judging by the show of h ands, it w as quite l
obvious that in d u str ia l h y g ien ists  are not in grea t u se  in the ra ilroad  
industry. I'm  su re  that a fter  your d isco u rse  th is  m orning that that t
might change th ings con sid erab ly .

I want you to know that we a ll appreciate  v ery  m uch your com ­
ing here and talk ing  to us th is m orning.

DR. BEARD: Thank you. •

CHAIRMAN OLSON: We a re  now in lin e  for a sh o rt in te r m iss io n , !
during w hich t im e  I think th ere  w ill be a cup of co ffee  or two served  

( ’ to you. We w ill con ven e again p ro m p tly  at 10:30 , p le a s e . ■

; (Short r e c e s s . )

!'.. CHAIRMAN OLSON: G entlem en , we have a v ery  d istin gu ish ed  group
’ 1 o f p r o fe s so r s  who a re  going to d is c u ss  the q u estion  o f  cardiopulm on­

ary p ro b lem s. I would lik e  to ask  each  o f you at the con clu sion  o f  
their  d is c u ss io n , i f  you have any q u estion s, to p le a s e  sta te  your i
nam e c le a r ly  so  that it  m ay be record ed . \

D r. S tan ley J. C yran , M edical D irec to r , P en n sy lvan ia  R ailroad, 
P h ilad elp h ia , P en n sy lv a n ia , w ill  act a s  the M oderator o f  the program  

j and I w ill  ask  h im  to  in troduce h is  panel.
<
I PA N E L  SYMPOSIUM - CARDIOPULMONARY PROBLEMS
i
j MODERATOR STANLEY J. CYRAN; Thank you , D r . O lson.
1
} W e ll, th is  is  the card iopulm onary panel, and I, to o , would like
! to  thank D r . S tran ge to r  a rra n g in g  such  a d istin gu ish ed  group. I
> am  honored  to m od erate  th is .

I w il l  in troduce our m em b ers f ir s t .

We have on the end D r. Frank G erbode, who i s  C hairm an o f 
l the D epartm ent of C ard iac Surgery. P resb y ter ia n  M edical C en ter,
? at San F r a n c isc o  H osp ital.

N ext to h im  is  D r. H. C orwin H inshaw, the C lin ica l P ro fesso r  
! o f M edicine at the U n iversity  o f C aliforn ia , San F r a n c isc o , C a lifo r­

n ia , and 1 b e lie v e  the attending physician  of the Southc. n P acific
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R a i l ro a d ,  and a l s o  a c o - e d i t o r  of the  volum e " D i s e a s e s  of th e  Cht-si.

We h av e  next to h im  D r .  John S am p so n ,  C l in ic a l  P r o f e s s o r '  of 
M ed ic ine  a t  th e  U n iv e r s i ty  of C a l i fo rn ia .  He is  the  C h ie f  of the 
C a r d ia c  C lin ic  of the  U n iv e r s i ty  of C a l i fo rn ia  M ed ica l  C e n te r  and a 
p a s t  P r e s i d e n t  of the  A m e r i c a n  H ea r t  A sso c ia t io n .

P e t e r  V aughan is  one  of o u r  own, who is the  M e d ic a l  D i r e c t o r  
of the C an ad ian  N a tio n a l  R a i lw ay s ,  M o n trea l ,  Q u e b e c ,  C an ad a  and 
he will  p ro b a b ly  be d i s c u s s i n g  so m e  of the v iew s  he  m ay  hav e  on 
s o m e  o f  the p r o b l e m s  th a t  will  be d is c u s s e d  h e r e .

T h is  p an e l  today  is  a c tu a l ly  in keep ing  w ith  m an y  of the p a n e ls  
we have  had  a c r o s s  th e  co u n try  o v e r  the  p a s t  y e a r .  T h e s e  a r e  i n ­
fo r m a t iv e  p a n e l s ,  th ey  tend to  be a r eview of s o m e  of the  th in g s  we 
know, we shou ld  know, and so m e  of the  th ings we would l ik e  to know. 
T h e r e  a r e  f o r m a l  p r e s e n t a t io n s  at f i r s t ,  followed by q u e s t io n s  and 
a n s w e r s  a f t e r  th e  s p e a k e r s  have  p r e s e n te d  th e i r  to p i c s .  I d o n 't  
know w h e th e r  we can  r e a l l y  expec t th e m  to so lv e  a l l  o u r  p r o b l e m s  
th a t  we have  on the  r a i l r o a d s ,  but we can  exp ec t  th e m  to g ive us 
so m e  id e a s ,  to  give u s  th e  in fo rm a t io n  which w ill  m a k e  us  m o r e  
k n o w ledgeab le  in ev a lu a t in g  and a s s e s s i n g  the p r o b l e m s  th a t  we have 
on the v a r io u s  r a i l r o a d s .

-

;

i
\

■1>-j

T h o se  of you who w ere  p resen t at the last m eetin g  in A p ril in 
C hicago w ill rem em b er  that w e did have a panei on pulm onary d ise a se  
then. Our P an el dea lt w ith pulm onary d is e a se s  ra th er  g en era lly  and 
th e ir  r e la tio n sh ip  to  th e  ra ilro a d  industry . 1 r e c a l l  so m e  o i the  
q u estion s dealt with d isa b ility , estim ation  of functional cap acity , 
but tim e did not p erm it m ore than g en era liza tio n s .

P art o f th is m orn in g 's s e s s io n - - th e  pulm onary h a lf --w a s  
prom pted som ew hat by so m e  o f  the recen t ads and h ead lin es ap p ear­
ing in jou rn a ls and n ew sp a p ers , m agazin es, and e sp e c ia lly  the m ed ­
ic a l jou rn a ls . "One m illio n  are  d isab led ."  " 70 ,000  w ill d ie in th is  
y e a r . " "D eaths from  ch ron ic  b ron ch itis and em p h ysem a have in ­
c r e a se d  from  2300 in 1945 to 19 ,443  in 1963, the la te s t  y ea r  for  
w hich P ublic H ealth S erv ice  figu res are ava ilab le . " "The S o c ia l 
S ecurity  A dm in istration  pays m ore than $60 m illion  a y ea r  to m en  
d isab led  by em p h ysem a. "

I w onder how ex p en s iv e  th is  is  to the ra ilroad  in d u stry . M aybe 
D r. R osen  would be ab le  to t e l l  us that.

‘

*

In ten  sh o rt y e a r s ,  ch ron ic  lung d is e a se  h as b ecom e the fa s te s t  
grow ing ca u se  o f death in th is  country. Only ca rd io v a scu la r  d is e a s e ,  
the n a tio n ’s No. 1 k i l le r ,  e c lip s e s  chron ic lung d is e a s e  a s a d is - 
ab ler  of m en . It w ould appear pertinen t, th ere fo re , to d is c u s s  so m e
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ecIS of th ese  p ro b lem s, even though our tim e is  n e c e s s a r ily  
rriited and the sco p e  of the su b jects overw helm ing .

One of the m ore str ik in g  ad v ertisem en ts for th e ir  product, but 
, ; so concerning ch ron ic lung d is e a se , is  being sp on sored  by a w e ll-  
i rown pharm aceu tica l com pany. I think many of you  have seen  the 
m ultiple-page a d v er tisem en t concern ing  lung d is e a se  in the variou s  
lournals. T hey show  a dram atic  p icture of four h o rsem en  likened  
to the r id ers  o f the A p oca lyp se , to whom power w as g iven  to k ill.
The ad goes further to sa y  that th ree  o f th ese  h o rsem en  k il l  with 
suffocation; n a m ely , a s th m a s, chron ic b ron ch itis  and em physem a. 
The fourth h o rsem a n  is  ca lled  D esp a ir , for  he attends the m ounting  
toll of death and d isa b ility . C hronic re sp ira to ry  d is e a s e s  a re  not in­
evitably d isa b lin g . New m eans and m ethods o f trea tm en t m ay r e ­
verse th ese  ch ron ic  r e sp ir a to r y  d is e a s e s  and pro lon g  life .

Notable advan ces have b een  m ade in the d iagn osis  and treatm ent 
of cardiopulm onary d is o r d e r s . In one d ecad e, th is has m oved from  
the pure r e se a r c h  lab oratory  to the cardiopulm onary lab oratory , 
the c lin ic , and now into the p h y sic ia n 's  o ff ic e . H ighly tech n ica l 
procedures that have been  developed  are  now able to d efin ite ly  
estab lish  s p e c if ic  d iso r d e r s . Thus esta b lish ed , th ere  has been  the 
opportunity to p rove the co rre la tio n  o f s im p ler  te s t in g  p roced u res.

O ffice d ia g n o stic  p ro ced u res now can provide p erm anent reco rd s  
of the sta tu s o f  the patient at the f ir s t  exam ination . T hey not only 
often d is c lo s e  u n su sp ected  pulm onary d iso r d e r s  in  p a tien ts  thought 
to have h eart d is o r d e r s ,b u t  m ay d etect d is e a s e s  ea r ly  enough to 
perm it e f fe c tiv e  preven tion  o f  its  p r o g r e ss io n  and a ls o  s e r v e  as an 
objective guide for d ifferen tia l d iagn osis and therapy. C onsequently , 
just as the EKG and the ch e st f ilm s  are  provid ing the c h a r a c te r is t ic  
patterns o f  a lte r e d  function , graphic p attern s o f pu lm onary function  
now fu lfill an im portant p osition  in the a llia n ce  to d iagn ose  and 
com bat card iopu lm onary  and re sp ira to ry  d iso r d e r s .

T he u se  o f pulm onary function stu d ies has led  to m o re  p r e c is e  
knowledge o f  the pathophysiology and the natural c o u r se  o f  pulm onary  
d is e a se , and h as provided  a b etter understand ing  o f n orm al pulm on­
ary physio logy  in  healthy m en and w om en o f a ll a g e s . F ulm onary  
function t e s t s  m ay be u sefu l in ru ling out lung d is e a s e  in  non-organic  
typ es o f  dyspnea such a s co n v ersio n  and other p sych on eu ro tic  d is ­
o rd ers . T hey m ay aid  in d ifferen tia tin g  prim ary from  secondary  
p olycythem ia . T hey have been  u sefu l in p reop era tive  and p o sto p era ­
tive  a s s e s s m e n t  o f the patien t w ith known o r  su sp ected  card iac  or  
pulm onary d isfu n ction . In addition , and m ost im portantly  for our in ­
d u stry , a s w e ll a s  a ll  in d u stry , th ese  te s ts  may be help fu l in a ch iev ­
ing an o b jec tiv e  eva lu ation  o f  d isab ility  c la im s . T hey m ay be usefu l 
in p re -em p lo y m en t ex a m in a tio n s , e sp e c ia lly  in occu p ation s known 
to be p oten tia lly  hazardous to the re sp ira to ry  tract.
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T h ey  c a n ,  and p ro b ab ly  should ,  be u s e d  as  s c r e e n i n g  p r o c e d u r e s  ■> 
o u r  p e r io d ic  ev a lu a t io n  of the e m p lo y e e 's  h e a l th ,  j u s t  a s  a e use  
E K G 's ,  c h e s t  X - r a y s  and u r in a ly s e s .  Of c o u r s e ,  th e  p u lm o n a ry  
func t ion  s tu d ie s  cannot supp lan t  a good h i s to r y  and p h y s i c a l  e x a m ­
in a t io n  n o r  o f f e r  a pa tho log ic  o r  e t io lo g ic  d ia g n o s is .

L im i t a t io n s  a r e  p r e s e n t  in a ll  t e s t s  u se d  in m e d i c in e ,  and  p u l ­
m o n a r y  funct ion  te s t i n g  h a s  not e sc a p e d  th e s e  l i m i ta t io n s .  T h ey  
m u s t  b e  a p p r e c i a te d  in the light of the cond it io n  o f  th e  p a t ie n t .  In 
o u r  c a p a c i ty  a s  m e d ic a l  d i r e c t o r s  and ch ie f  s u r g e o n s  of the  v a r io u s  
r a i l r o a d s ,  with th e  in c r e a s in g  im p o r ta n c e  of c h r o n ic  lung  p r o b le m s ,  
we a r e  f aced  with m ak ing  d e c is io n s  c o n c e rn in g  th e  em p lo y a b i l i ty  
o f  su c h  w o rk m e n .

D o es  th e  c h ro n ic  cough m e a n  a n y th in g ?  Is  t h i s  j u s t  a  c ig a r e t t e  
cough o r  do es  it a c tu a l ly  ind ica te  so m e  in c ip ien t  s e r i o u s  lung  d i s ­
o r d e r ?  Should th is  m an  be w'orking in a p o te n t ia l ly  i r r i t a t i n g  e n ­
v i r o n m e n t ?  Will th e  d ie s e l  ex h au s t  be m o r e  d is tu r b i n g  to  th i s  e m ­
p lo y ee  th an  th e  a v e r a g e ,  n o rm a l  e m p lo y e e ?  Is t h i s  m a n ' s  d y sp n ea  
o r  a p p a r e n t  s lo w in g  down a t  w o rk  due to h e a r t  d i s e a s e ,  o r ,  p e rh a p s ,  
a p o te n t ia l ly  r e v e r s i b l e  lung p ro b le m  o r  b o th ?

How should  he be evaluated ?

A fter  he has been evaluated , how to in terp ret the v a r io u s  rep orts  
o f  pu lm onary function.

What d o es FEV  m ean, M EFR, M W ,  and what do th e s e  m ean in 
r e la t io n  to  h is  functional capacity?

Should he or  should he not work ?

W ill h is  p reex is tin g  pulm onary d is e a se  be a g g ra v a ted ?

T h is  is  the purpose o f the pulm onary part of the p an el th is  
m orning .

I h ave a sk ed  D r. Hinshaw to  d is c u ss  how the pu lm onary s p e c ia l­
i s t  approach es the lung problem . I exp ect he w ill s t r e s s  so m e  im ­
portant p oin ts in h is to r y , so m e im portant p h y s ica l s ig n s  that p e r ­
haps Will g ive  c lu e s  to expected  r e su lts  o f the function  s tu d ies  and, 
th en , g ive  a d escr ip tion  o f  the variou s p ra c tica l lung s tu d ie s  that 
can  be done without need for much com p lica ted  m a ch in ery . Can 
th e s e  be u sed  to  d ifferen tia te  the variou s d is e a se  s t a te s ?  What can  
they  t e l l  u s about the m an's functional a b ility ?

I am  honored at th is tim e to p resen t D r. H inshaw , who w ill  
s t a r t  th e  d iscu ss io n .
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v JUNSHAW: Thank you , D r. Cyran.

p r _ Cyran has pointed out the im portance o f  the recen tly  aug- 
—cnted inform ational cam paign about ch ron ic lung d is e a se s . T his  
, [1(j has long b een  n eg lected  a s far as the gen era l public is  con- 

rned. V ery few  peop le knew the w ord em p h ysem a until recen t 
... ars when the N ational T u b ercu lo sis  A sso c ia tio n  made th is a m ajor  
V r |,j 0 f activ ity  in the expectation  that tu b e r c u lo s is  prevalence would 
continue to d ec lin e .

Much of the apparent in crea se  in em p h ysem a and other r e sp ir a ­
tory d iso rd ers  i s  only apparent. P ub lic  health  educators have used  
all news m edia to  arou se  in te r e st  in th is su b ject.

m -
lea

airv-' -aps

The recogn ition  of em p h ysem a, the reco g n itio n  of ob stru ctive  
airway d is e a s e , the appreciation  o f  the im portance of chronic bron­
ch itis , a ll  th e se  a r e  re la t iv e ly  new to p h y s ic ia n s , a s  w e ll as to the 
public.
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We m ust a lso  r e a liz e  that th is  is  to so m e  d eg ree  a prob lem  of  
the aging lung, and m uch o f what we c a ll pulm onary d isab ility  is  
really  the natu ra l p r o c e s s  o f  w ear and te a r  on the lung.

D r . C yran h a s  m entioned the S o c ia l S ecu rity  A dm inistration  
expenditures in  th is  fie ld . In th e  State o f C a liforn ia  em physem a is  
resp on sib le  fo r  m ore d isa b ility  p aym en ts, than any other condition , 
with the excep tion  o f a r te r io sc le r o t ic  h ea rt d is e a s e ,  and th is su re ly  
could not have been  sa id  many y e a r s  ago, b eca u se  doctors did not 
then reco g n iz e  th e  im portance o f  em p h ysem a. We shouldn't under­
estim a te  th is  s im p ly  b ecau se  it  is  a m ore recen tly  recogn ized  fie ld  
of im portance.

In th e  e s t im a tio n  o f em p lo y a b ility , w e don't know the breath ing  
req u irem en ts o f  d ifferen t jobs in industry . I am  constantly su rp r ised  
to s e e  how l i t t le  breath ing  capacity  is  n e c e s s a r y  fo r  the perform ance  
of many jobs in  m odern industry . Any num ber o f men who have been  
disab led  o r  a t le a s t  taken o ff the job and g iven  d isab ility  b en efits  
undertake o th er  w ork  o r  even  re c r e a tio n a l a c t iv it ie s  w hich req u ire  
m uch m o re  b reath in g  capacity  than th e ir  o r ig in a l job required . But 
lungs do w ear  ou t. T h e r e 's  no doubt about that. They do fa il.
Just a s  h e a r ts  fa i l ,  ju st a s  l iv e r s  fa il, ju st a s  bra in s fa il, so  do 
lungs. Som e a sp e c ts  o f lung fa ilu re  a re  e a s ie r  to m easure than in 
the c a s e  o f h ea rt fa ilu re . T oo o ften  the patient has not sought m ed­
ic a l a d v ice  during the y e a r s  o f  a  tro u b leso m e cough and the a sso c ia ted  
ch ron ic  b r o n c h it is , w hich eventually  h as led  to pulm onary em phy­
sem a . T oo o ften  he has g iven  lit t le  co n sid era tion  to the fact h is  
exertion  to lera n ce  has been  dwindling and he d o esn 't do the things 
he used  to do.
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S h o r tn e s s  of b r e a th  sh o u ld  be  an o m in o u s  s ign  of im pend ing  d i s ­
ab il i ty  if  s h o r tn e s s  of b r e a th  is  a p r o g r e s s i v e  sy m p to m . V ery  few 
peo p le  r e g a r d  it a s  such ;  not un ti l  it i n t e r f e r e s  with the p l e a s u r e s  
of l ife  does  the a v e ra g e  m an  pay m u ch  a tten t io n  to h is  b r e a th in g  
ab il i ty .  He will often  a s s u m e  th a t  i t ' s  due to ad vanc ing  a g e - - a n d  
p e rh a p s  it  is .  He w ill  a s s u m e  th a t  i t ' s  due to lack  of p h y s ica l  f i t ­
n e s s ,  which it often  is  in p a r t ,  and w ill  not s e e k  m e d ic a l  adv ice  
n e a r ly  a s  quickly  a s  he would if t h e r e  w e re  a pain s o m e w h e r e ,  o r  if 
he  had known that th i s  w as  in t r u th  an o m in o u s  sy m p to m .

B re a th in g  ab il i ty  is  no t  l ik e ly  to  be  r e g a in e d  in any v e ry  l a r g e  
m e a s u r e :  the  lo s s  is p e rm a n e n t .  I a m  not s ay in g  th a t  t h e r e ' s  no 
he lp  fo r  a m an  with e m p h y s e m a .  I a m  sa y in g  tha t  the  d e s t r u c t iv e  
a s p e c t  of the  d i s e a s e  is  p e r m a n e n t  and th e r e  is no such th ing a s  lung 
re g e n e r a t i o n .  But h ad  the  p a t i e n t  sou g h t  help  e a r l i e r ,  I b e l ie v e  h is  
p h y s ic ia n  m ight have given h im  s o m e  a d v ic e ,  m igh t have g iven  h im  
so m e  c o m fo r t ,  m igh t hav e  b een  a b le  to p r e s e r v e  h is  w o rk in g  e f ­
f ic ien cy ,  and p o s s ib ly  could  h av e  ex ten d e d  h is  l i fe  span .

M ost of the chan g es  ten d  to  b e  p r o g r e s s i v e  a s  w ell as  p e r m a ­
nent.  T he  a g g ra v a t in g  f a c t o r s  c an  to  s o m e  ex ten t  be c o n t ro l l e d  and 
can  to so m e  ex ten t be p re v e n te d .

We are ca lled  upon o c c a s io n a lly  to evaluate the pulm onary r e ­
se r v e  of a patient who com plains o f sh o rtn ess  o f b reath , or one who 
is  con sidered  to be a m arg in a l r isk  for som e m ajor su r g ic a l p ro ­
cedure. D r. Cyran has ind icated  that s im p le  exam inations are o ften  
su ffic ien t. When we sen d  the patient for the m ore so p h istica ted  
te s ts  to a la rg er  m ed ica l c en ter , su ch  as we have up at the U n iversity  
of C aliforn ia , we are r a re ly  confronted  with any su r p r ise s . It's  
nearly  alw ays p o ss ib le , on the b a s is  o f  p h y sica l exam ination , and 
so m e sim p le  m easu rem en ts o f breath ing  cap acity , to evaluate the  
ind ividual's ventilation  function. It's tru e , of c o u r se , that the fine  
equipm ent and the sk illed  c lin ic a l p h y s io lo g is ts  o f a m ed ica l c en ter  
can provide us with quantative fig u res  and very  often th ese  fig u res  
are im portant. They a re  m o re  accu ra te  than we can obtain w ith the 
sim p le  d ev ice s  v/e have in our o f f ic e s .  But the fin a l evaluation  of 
anyone's pulm onary r e s e r v e  and our estim ation  of h is ab ility  to 
w ithstand the s t r e s s e s  o f su rg ery  o r  the s t r e s s e s  of daily work a re  
not very  often a ltered  by the so p h istica ted  te s ts  o f a m ed ica l cen ter  
pulm onary function p h ysio logy  lab oratory .

It's in terestin g  but v ery  r a r e ly  is  it very  im portant for us to  
know such factors as lung co m p lia n ce , d iffusion  data, p r e c is e  blood  
gas stu d ies , pulm onary ar tery  p r e s s u r e s ,  and even such fundam ental 
factors as resid u a l capacity  can u su a lly  be anticipated  at le a s t  by 
sim p le  office  p roced u res w hich a re  adequate for m ost p u rp oses .

32



S J.
a '

ns.

P'
W i

th,-

W--
br

>

In other w ords, the r e se a r c h  ca p a b ilit ie s  o f the pulm onary  
function laboratory are  not e s s e n t ia l  to the so lu tion  o f m ost o f our 
clin ica l prob lem s. U nfortunately m ost of our m ea su rem en ts in the 
office , and quite a few o f the m ea su rem en ts in a pulm onary phy­
siology laboratory are m e a su r e s  o f  voluntary e ffort, and the m aling­
erer or the stupid p erson  m ay not p er fo rm  very w e ll, but th ere u s ­
ually is no d ifficulty in reco g n iz in g  him  and u sually  he can be p e r ­
suaded into revea lin g  so m e o f h is  tru e ab ility . I don't b e liev e  that 
a c lev er  m alin gerer  could often  delude an ex p er ien ced  exam in er.

N orm al standards have been  e sta b lish e d , but th e se  a r e  often  
m isused . For exam ple, the range o f  n orm al is  ex trem ely  w ide in 
m ost m easu res of pulm onary function , and often w e in co rre c tly  
use the word "abnorm al,"  when a patient fa ils  to attain  pred icted  
perform ance. P red icted  v a lu es  are not n e c e s s a r ily  synonym ous  
with norm al va lu es.

For exam ple, 70% or m o re  o f a pred icted  forced  exp ira tory  
volum e is  norm al. Som e of the standards w hich a re  quoted do not 
take into account the m an 's age. Often tabulations and graphs which  
do take into account age can be d isto r ted  in such a way a s  to m ake 
it appear that a man o f 60 y e a r s  who has only 60% of pred icted  breath­
ing capacity is d isab led . In a ctu a lity  h is  job m ay not req u ire  even  
that much exertion  to lera n ce  and it may be a se r io u s  in ju stice  not 
to p erm it him  to work to the u su a l re tir em en t age.

F requently , we ask  the question: "How much can a man breathe?"  
We are  asked to m easu re  h is  a ir  cap acity . How m uch can a man 
breathe is  a good deal lik e  a sk in g  how fa st can a man run. What is  
the norm al rate  o f running? And you would find a w ide range of 
variation  within people who have n orm al le g s . The m an who wants 
to run fa st w ill run b etter . T he man who i s  tra ined  and experienced  
as a runner w ill undoubtedly run fa s te r . T he young m an w ill run 
fa s ter  than an old man, and the figu re  w e com e up w ith, ex p ressed  
in  m ile s  per hour, r e a lly  d o esn 't t e l l  us w hether or  not h is  im paired  
sp eed  is  due to lack  o f  e ffo r t, w hether it 's  due to a r th r it is , whether 
it 's  p o lio , whether he has an am putated le g , or  w hether he has just 
had a recen t bout with the flu . Any one o f th ose  th ings m ight reduce  
the m an's running capacity  and the sa m e th ings m ight w e ll reduce  
h is  breathing capacity  tem p o ra r ily  or  perm anently .

When it com es to th e  m ea su rem en t o f  breath ing cap acity , we 
are m ostly  concerned with the com m on d iso r d e r s  and the m ost com ­
mon d isord er is  g en era lly  spoken  o f  a s  " obstructive a irw ay  d ise a se . 
T h is i s  a lm ost synonym ous w ith em p h ysem a , but not qu ite. Ob­
stru c tiv e  airw ay d is e a se  r e fe r s  o f c o u r se  to  o b stru ction  in the flow  
o f a ir  in and out o f the lu n gs. F o rtu n a te ly , h ere  th e  s im p le s t  
m easu rem en ts are  a lso  the m o st m eaningfu l and m o st o f  th e se  are
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m e a s u r e s  of a i r  flow r a t e s ;  how m uch  a i r  can a  m an  ex h a le  in a 
s p a c e  of t im e .  Most im p o r t a n t  i s  how m uch  can  he ex h a le  in one  
se c o n d  and  h en ce  F E V , the  fo r c e d  e x p i r a to r y  vo lum e in one  second, 
is  p ro b a b ly  the  m o s t  u se fu l  s in g le  m e a s u r e  tha t we hav e  in e s t i m a t ­
ing o b s t r u c t i v e  a i rw a y  d i s e a s e .  We don’t c a r e  so m uch  about how 
m uch  h e  can exha le  in f ive  o r  s ix  s e c o n d s ,  s im p ly  b e c a u s e  no one  
can tak e  five o r  s ix  se c o n d s  fo r  a s in g le  r e s p i r a t io n .  "V i ta l  c a p a ­
c i t y , "  o r  " t im e d  to v i t a l  c a p a c i ty "  is  ex ac t ly  the s a m e  th ing .

M ach in es  a r e  a v a i l a b le  w hich  m ak e  th is  m e a s u r e  v e r y  s i m p l e .  
T h o s e  m a c h in e s  w hich  p ro d u c e  a g rap h  to  show the r a t e  of a i r  flow 
d u r in g  ex h a la t io n  a r e  m o r e  v a lu a b le  than th e  ones which g ive  you a 
s in g le  f ig u re .  When th a t  g r a p h ,  r e p e a t e d  ag a in ,  and ag a in ,  sh o w s  a 
s e r i e s  of id e n t ic a l  c u r v e s ,  y o u  c an  be confiden t tha t th e  s u b j e c t  is 
not a  m a l i n g e r e r ,  th a t  he is  e x e r t in g  h is  m a x im u m  e f fo r t .

I th ink  you find i f  you  p lay  w ith  th e  m ach in e  us ing  y o u r s e l f  a s  
a s u b je c t  tha t  it a lm o s t  is  im p o s s i b le  to r e p r o d u c e  the  s a m e  g ra p h  
in ten t io n a l ly  o v e r  s e v e r a l  t r i e s ,  u n le s s  you a r e  u s in g  y o u r  a b s o lu te  
ut m o s t  o f  b r e a th in g  c a p a c i ty .  T h e s e  m a c h in e s  a r e  r e l a t i v e ly  s i m ­
p le .  T h e r e  a r e  about a h a l f  a  dozen  d i f f e re n t  types .  T he  J o n e s  
M e ta b o l i sm  peop le  m a k e  a b e l lo w s  m a c h in e  " F u im o n o r "  w hich  is 
q u i te  r e l i a b l e ,  r e a s o n a b ly  a c c u r a t e  fo r  a l l  o u r  o rd in a ry  p u r p o s e s .
T he  M cK esso n  peop le  m a k e  a  l i t t l e  m ach in e  they c a l l  th e  V i ta lo r .  
T h e s e  c o s t  in th e  v ic in i ty  o f  one  h u n d red  fifty to two h u n d re d  fifty 
d o l l a r s  a p ie c e .  T h ey  shou ld  be in  e v e r y  h o sp i ta l ,  and th e  h o u s e  
s t a f f  sh o u ld  know how to o p e r a t e  th e  d ev ice  and how- to  i n t e r p r e t  th e  
f ind ings .  M ost m a c h in e s  p ro v id e  a g ra p h  of the fo rced  e x p i r a t i o n ,  
and th is  g r a p h  is  sp o k en  o f  a s  a " s p i r o g r a m .  " F r o m  th e  s h a p e  of 
th e  c u r v e  you  can  e s t im a te  th e  a i r  flow r a t e  in l i t e r s  p e r  m in u te  
th e  g ra p h  p ro v id e s  e s t im a t i o n  o f  the  one seco n d  fo rced  e x p i r a to r y  
v o lu m e ,  th e  two s e c o n d s  and  th e  t h r e e  s e c o n d s  fo rced  e x p i r a t o r y  
v o lu m e .

T h e  a i r  flow r a t e s  w i l l  v a r y  fo r  d i f f e r e n t  m a c h in e s .  F o r  e x ­
a m p le ,  w ith  th e  M cK esso n  m a c h in e  a  n o r m a l  p e r s o n  w il l  only  be ab le  
to  blow o u t  about 200 to  300 l i t e r s  p e r  m in u te .  T h a t  is  b e c a u s e  th i s  
m a c h in e  o f f e r s  r e l a t i v e ly  h igh r e s i s t a n c e  to  a i r  flow. S o m e  of th e  
m o r e  fancy  e le c t r o n i c  a c tu a te d  s p i r o m e t e r s  w ill  give you  an a i r  
flow r a t e  m uch  g r e a t e r  th an  th a t .  T h e  m o s t  s im p le  m e a s u r e  o f  a i r  
flow is  to l igh t a  c a r d b o a r d  m a t c h ,  ho ld  i t  a  foot in f ro n t  o f  th e  m o u th ,  
and with the  m outh  w ide o p en ,  t r y  to  blow it  ou t.  It r e q u i r e s  an  a i r  
flow r a t e  o f  a few h u n d re d  l i t e r s  p e r  m in u te  to  blow out s u c h  a 
m a tc h  a t  th e  a p p ro x im a te  d i s t a n c e  o f  o ne  foot. D o n 't  le t  th e  s u b j e c t  
p u r s e  h i s  l i p s ,  o r  y ou  w il l  ge t  a  f a l s e  r e a d in g .

We u se d  to  sp e a k  a  good d e a l  o f  m a x im a l  b r e a th in g  c a p a c i ty ,  
but the m a x i m a l  b r e a t h in g  c a p a c i ty  d e s ig n a t io n  is  not so  f r e q u e n t ly
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j  these days b eca u se  it is n ’t fea s ib le  to get the avera g e  person  
-n a in ta in  forced  breath ing  long enough to get a good m easu re of 

maximal breathing cap acity .

I had intended to d is c u s s  som e other a sp ec ts  of ob stru ctive  a ir -  
iaV d isea se . I m ay have in ferred  that em physem a is  the only condi- 
. i0n we are con cern ed  with. Of co u rse  it 's  not. O b stru ctive  a irw ay  
d isease can a lso  be cau sed  by asthm a, which o f c o u rse  i s  a r e v e r s ­
ible condition. T h is , aga in , can usually  be d etected  by p h ysica l 
examination and s im p le  o ff ic e  laboratory p ro ced u res . Such pulm on­
ary d isa b ilit ie s  a s m ay be due to pulm onary f ib r o s is ,  w ill  be shown 
on sim p le m ach in es o f  th is so r t .

T here a re  o ther cond itions le s s  com m only encountered . For 
exam ple, a ca re  o f a s b e s to s is  m ight give a reason ab ly  n orm al m ea ­
sure o f  b reath in g  ca p a c ity , and yet the man m ight be incapacitated  
by reason  o f a p ecu lia r  type o f pulm onary fib r o s is  w hich le a d s  to an 
in terferen ce betw een  exchange o f  oxygen in the a ir  and hem oglobin , 
so -c a lle d - -" a lv e o la r  ca p illa ry  b lock ."  T h is is  found a lso  in  condi­
tions lik e  s a r c o id o s is  and in a few other pulm onary fib ro tic  d is ­
ord ers.

MODERATOR CYRAN: Thank you v ery  m uch. D r. H inshaw . T here  
w ill be t im e  for q u estio n s  a fter  the p a n e lists  have p resen ted  their  
top ics. I know th ere  a re  m any other things that probably w e can 
ask D r. H inshaw , and I'm  su re  he w ill be happy to an sw er  th ose .

In p rep arin g  th is  p an el, o f co u rse , th is n e c e ss ita te d  corresp on d ­
ence betw een  P h ilad e lp h ia  and San F ra n c isco  and D r. S tran ge, et 
ce tera . We had planned on going into h eart d is e a se  and pulm onary  
prob lem s. H ow ever, w e r e a liz e d  that perhaps it w ould be m ore  
p ra ctica l to ta lk  again  about coronary h eart d is e a s e , s in c e  th is  is  
one o f our m ajor p ro b lem s today in the ra ilroad  in d u stry , so  Dr. 
Sam pson w ill d is c u s s  so m e  o f  the p ra ctica l a sp ec ts  o f coron ary  
heart d is e a se . How do w e approach th is . What a r e  th e  d iagn ostic  
p roced u res a v a ila b le  ? What are  so m e o f the n ew er p ro ced u res  
ava ilab le  that can be u sed  to again give us m ore know ledge to a s s e s s  
the functional ab ility  o f  the ra ilroad  em ployee ?

D r. Sam pson.

DR. SAMPSON: D r. C yran ind icated  in h is introduction  that I would 
d isc u ss  so m e  o f  the p r a c tic a l a sp ec ts  of coronary h eart d is e a s e , but, 
in so far  a s  it w as h is  d e s ir e  that heart d is e a se  and pu lm onary  prob­
lem s w ould furn ish  th e  c o r e  o f  the p resen ta tion s o f  th is  m orning's  
s e s s io n , 1 am  tak ing  the lib er ty  of opening my rem a rk s w ith certa in  
b r ie f  com m en ts on card io -p u lm on ary  d ise a se .
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C o r  P u lm o n a le  is  one  of the m o s t  su b t le  f o r m s  of h e a r t  d i s e a s e ,  
and i t s  e x i s t e n c e  is  o f ten  s u s p e c te d  by the  a cc o m pa ny i ng  p u lm o n a ry  
p a re n c h y m a l  o r  v a s c u l a r  a b n o r m a l i t i e s  w ithout obvious  c a r d i a c  
m a n i f e s t a t i o n s .  T h e  c o m m o n e s t  f o r m s  o f  th e  p a re n c h y m a to u s  d i s ­
e a s e ,  p u lm o n a ry  e m p h y s e m a ,  is co m m o n ly  a s s o c ia te d  with so m e  
d e g r e e  o f  p u lm o n a ry  a r t e r i a l  o r  a r t e r i o l a r  o b s t ru c t i o n ,  w hich , 
th ro u g h  i n c r e a s e d  r e s i s t a n c e  to the p u lm o n a ry  blood flow, im p r e s s e s  
an e lev a ted  lo ad  of w o rk  on the  r ig h t  v e n t r i c l e .  U n d er  t h e s e  c i r c u m ­
s t a n c e s ,  the  e l e c t r o c a r d i o g r a m  m ay  s u g g e s t  r ig h t  v e n t r i c u l a r  h y p e r ­
t ro p h y  p r i o r  to th e  i n c r e a s e  in the  s i z e  o f  the  c a r d i o - s i lh o u e t te  by 
r o e n t g e n o g r a m s  o r  by any ev id en ce  o f  r ig h t  v e n t r i c u l a r  c a r d i a c  in ­
cap ac i ty .  T h e  p h y s i c a l  s ig n s  m ay  be r e l a t i v e ly  in c o n s e q u e n t ia l  
with th e  ex c e p t io n  o f  an acc e n tu a te d  p u lm o n ic  seco n d  sound .
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P r i m a r y  p u lm o n a ry  a r t e r i a l  h y p e r te n s io n  i s  a r e l a t i v e ly  u n ­
u su a l  en t i ty ,  w h ich  m o s t  o f ten  o c c u r s  in ch ildhood . S im i l a r  to  the 
p u lm o n a ry  h y p e r t e n s io n  w hich e x is t s  in c e r t a in  co n g en i ta l  and  a c ­
q u ir e d  h e a r t  d i s e a s e ,  su ch  a s  i n t e r a t r i a l  s e p t a l  d e fe c t ,  i n t e r v e n t r i ­
c u la r  s e p t a l  d e f e c t ,  m i t r a l  s t e n o s i s  and m i t r a l  in s u f f ic ie n c y ,  it is  
the  r e s u l t  o f  th e  th ic k e n in g  o f  the  p u lm o n a ry  a r t e r i a l  o r  a r t e r i o l a r  
w a l ls ,  and th e  n a r r o w i n g  o f  th e s e  v a s c u l a r  c h a n n e l s ,  w'hich m ay  be 
e i t h e r  t r a n s i e n t  o r  p e r m a n e n t .  It is  im p o r t a n t ,  by th e  r i g h t  s id ed  
c a rd i a c  c a t h e t e r  s t u d i e s ,  to d e te r m in e  th e  e x is te n c e  of su ch  p u l ­
m o n a ry  h y p e r t e n s io n ,  and by d y nam ic  s tu d ie s  on both  s i d e s  o f  the  
h e a r t  to  d e t e r m i n e  th e  s o u r c e  o f  it. V e ry  often  it  is  p o s s ib le  to r e ­
l iev e  the d e fe c t  and  to  c a u s e  im p o r ta n t  re d u c t io n  o f  th e  p u lm o n a ry  
a r t e r i a l  r e s i s t a n c e  and  th e  acco m p an y in g  p u lm o n a ry  h y p e r t e n s io n ,  
and  thus  p r e v e n t  th e  c r ip p l in g  o r  f a ta l  r i g h t  v e n t r i c u l a r  s t r a i n  and 
fa i lu re .  C e r t a i n  o f  th e  d e fe c t s ,  such  as  p a te n t  d u c tu s  a r t e r i o s u s  
and  i n t e r v e n t r i c u l a r  s e p ta l  d e fec t ,  a r e  l ik e ly  to be a c c o m p a n ie d  by 
p u lm o n a ry  a r t e r i a l  h y p e r t e n s io n  in e a r ly  l i fe ,  bu t  i n t e r - a t r i a l  s e p t a l  
d e fec t ,  and m i t r a l  v a lv e  d i s e a s e ,  r e s u l t i n g  in p u lm o n a ry  a r t e r i a l  
n a r r o w in g ,  a p p e a r  r e l a t i v e ly  la te  and a r e  m o r e  l ik e ly  to b e  r e v e r s ­
ib le .

In th e  c o n g e n i ta l  d e f e c t s ,  a  flow o f  a t  l e a s t  1. 5 t i m e s  in  th e  
p u lm o n a ry  v a s c u l a r  bed ,  a s  c o m p a r e d  to  th e  s y s t e m i c  flow, s e e m s  
to be  n e c e s s a r y  to  le a d  to  t h e s e  p u lm o n a ry  a r t e r i a l  c h a n g e s .  How­
e v e r ,  t h e r e  i s  c o n s id e r a b l e  d if fe re n c e  f ro m  p a t i e n t  to p a t i e n t  in th e  
tendency  to  d e v e lo p  i n c r e a s e d  p u lm o n a ry  a r t e r i a l  r e s i s t a n c e ,  the  
r e a s o n  fo r  w h ich  i s  no t  a s  ye t  known. U ndoubted ly , D r .  H inshaw  
and D r .  G e rb o d e  w i l l  p r e s e n t  th e  p u lm o n a ry  d i s e a s e s ,  o t h e r  th an  
e m p h y s e m a  m e n t io n e d  abo v e ,  which could  c a u s e  th e s e  v a s c u l a r  
c h an g es ,  and  a l s o  o f  the  s u r g i c a l  p r o c e d u r e s  with th e  p r o p o r t io n  
o f  s u c c e s s  now ex h ib i ted  in e r a s in g  the  d am ag e  done by th e  c a r d i a c  
le s io n s  m e n t io n e d .  Although th e  r i s k  is  q u i te  high in a t t e m p t in g  to  
c lo s e  the  r i g h t  to  le f t  h e a r t  shun t  when c y a n o s i s  i s  m a r k e d  and  w hen  
the  p u lm o n a ry  a r t e r i a l  c h an g es  a p p a re n t ly  have  r e a c h e d  a h ig h  d e ­
g r e e  o f  d e v e lo p m e n t ,  so m e  s u c c e s s  in r e l a t i v e ly  la te  c a s e s ,  e s -
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pecially  in m itra l va lve  d is e a se  and in in tera tr ia l sep ta l d e fe c t s ,  
are o cca s io n a lly  rep orted . T h ese  r e v e r s a ls  o f the pulm onary a r ­
ter ia l r e s is ta n c e  m ay , h ow ever , o ccu r  s lo w ly , and at t im e s  s ix  to  
tw elve m onths is  n e c e s s a r y  to p a ss  b efo re  see in g  favorable r e su lts  
in co rrec tin g  the card iac  d efect. T he r e v e r s a ls  are m ore lik e ly  
to occu r a fter  acqu ired  h eart d is e a s e , such as m itra l s te n o s is ,  
than after a longstanding con gen ita l shunting le s io n .

One o f the m ost tr a g ic  exam p les of the m istak e that has o c c a s io n ­
ally been  m ade is  from  the d ia g n o sis  o f prim ary pulm onary hypet— 
ten sion , a ssu m ed ly  ir r e v e r s ib le ,  by only p artia l right sid ed  card iac  
ca th eter iza tion  w hich has r ev ea led  a high pulm onary a r te r ia l p r e s ­
su re , w hen, in r e a lity , a m itra l s te n o s is  without c h a ra c ter is tic  
auditory s ig n s  is  the b a s ic  le s io n . O bviously , th is le s io n  is  su r ­
g ica lly  c o rrec ta b le  and could have led  to correction  if  the dim inu­
tion in b lood flow through the r e s tr ic te d  pulm onary v ascu lar  bed 
had not led  to the lo s s  o f  the c h a r a c te r is t ic  m itra l d ia sto lic  m urm ur, 
or if a r ig id  m itra l va lv e  had fa iled  to  exhibit the c h a ra c ter is tic  
opening snap.

R ecu rren t pulm onary em b o lism  m ay, and often  d o es , lead  to  
d ecrea sed  ca rd ia c  output and acu te , subacute or  chronic r igh t heart 
fa ilu re  and death. S ince p revention  and control of th is condition  is  
p o ss ib le  by ven ou s liga tion  o r  by anticoagulant drug therapy, and 
sin ce  the r e s u lts  are  v ery  often  fa ta lit ie s  frequently undiagnosed , 
it i s  o f v ita l im p ortan ce that it b e recogn ized . R ecurrent pulm onary  
em b o lism  is  one o f the m o st su b tle  and d ifficu lt en titie s  to d iagnose  
s in c e  frequently  the roen tgen ogram s o f  the lu n gs, the e le c tr o c a r d io ­
graphic ch an ges by r igh t v en tr icu la r  stra in , and the p h y sica l s ig n s  
and sym p tom s often  p resen t no c h a ra c ter is tic  d iagnostic  p ictu re . 
T here a re  tw o tech n ica l m ethods for a ss is t in g  in d ia g n o s is , and it  
is  recom m en d ed  that they be used: The f ir s t  is  the scanning o f the 
lung and angiography by ra d io a ctiv e  m a ter ia l in scanning and ra d io ­
opaque m a te r ia l in angiography. An additional m ethod, w hich is  of 
l e s s  sp e c if ic  v a lu e , is  the m ea su re  o f  CO2 in the a lveo lar  a ir  or  ex­
pired  a ir ,  w hich  would be lo w er  than expected  w here a r e a s  o f  the  
lung w ere  b lo ck ed , a s  by th rom b i. F requently , w rong d iagn oses of 
recu rren t pneum onia, em p h ysem a and chronic b ro n ch it is , and con­
g estiv e  h ea r t fa ilu re  a re  m ade and reta ined  e sp e c ia lly  in the p r e ­
sen ce  o f  a  low  grad e , prolonged  o r  rem itten t fev er . Such u s e le s s  
therapy a s  a n tib io tic s , d ig ita l is , d iu re tic s , fa il to term in ate  the 
advance o f  the p r o c e s s ,  w hich eventually  b ecom es ir r e v e r s ib le  and 
cy a n o sis  and fa ilu re  o f card iac  outflow  from  poor intake, eventually  
te rm in a tes  l i fe .  A s a p ra c tica l m a tter , the u se  o f  adequate an ti­
coagulant th erap y , g en era lly  H eparin and the Coumadin drugs, 
should be in itia ted  on su sp ic io n  o f  the ex is ten ce  o f pulm onary r e c u r ­
rent e m b o lism , e sp e c ia lly  in ind ividuals who are  recogn ized  ca n ­
didates for  th is  cond ition , su ch  a s  e ld er ly  individuals who have been  
bedridden w ith longstanding heart fa ilu re  or im m ob ilized  by broken
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To h er  righ t is  D r. John Moody, C lin ica l In stru ctor  in P s y ­
ch iatry  at the U n iversity  of C alifornia and to h is  r igh t D r. P h ilip  R. 
C alanchini o f  the T each ing and R esearch  Staff o f P resb y ter ia n  Med­
ic a l C enter in San F ra n cisco .

D r. C alanchini and D r. M cAuliffe a re  c lo s e ly  a sso c ia ted  with 
the Southern P a c ific  M em orial H osp ita l, w here they a re  in an en ­
v ia b le  p osition  am ong their  co lleagu es a c r o s s  th e  country , I am sure, 
b eca u se  they  have a sep ara te  inpatient s e r v ic e  of neurology . I am  
su r e  that th is  m akes for good fee lin g  of the s ta ff  and b etter  ca re  of 
the patien ts.

D r . M o rr issey  has not yet arrived . As D r. N e lso n  indicated , 
to the b e s t  o f  my know ledge la s t y ea r  w as the f ir s t  t im e  th is organ i­
zation  had ev er  tackled  n eu rop sych iatric  p rob lem s in a panel form  
and, in fact, in p ractica lly  any form . We r e a liz e d  at that tim e that 
w e w ere  just opening a door in th is com plex su b ject. It has many 
ra m ific a tio n s  and I am su re  it is  going to take us m any s e s s io n s  to 
get v ery  far a long the road.

M eanw hile, w ith  our group today we w ill b eco m e  much better  
o r ien ted . I rem em b er  Dr. W inston pointing out la s t  y ea r  that r a il­
road s w ill get b ids and spend w eek s, days or  m onths in vestigating  
equipm ent that co sts  fifty , a hundred, $ 1 5 0 ,0 0 0 , but when you con­
s id e r  the c o s t , no m atter how you count it , o f  a valuable em p loyee , 
a r e  we spending enough tim e in evaluating  our ap p lican ts ?

W ithout further from  your m oderator, I w ill ask  D r. Stockw ell 
to  open the program  and give us a lit t le  o f the ra ilro a d  d o c to r s1 ap­
p roach  to the com p lex  subject.

D r . S tock w ell.

D R . STOCKWELL: Thank you . D r. Skinner.

G en tlem en , I hate to w aste the tim e of th is va luab le panel sp eak ­
in g , o f  c o u r se , a s  a gen era l su rgeon , but I have been  asked  to p r e ­
se n t th e  ra ilro a d  p h ysic ian s' point o f  v iew .

It i s  in te r e stin g  and challenging to s i t  on a panel with such d is ­
tin gu ish ed  com pany to d is c u ss  a su b ject that I know so  v ery  litt le  
about. When asked  by our C hairm an, D r. E rn est O lson , to par­
t ic ip a te  in  th is  d is c u ss io n , he told m e that my function  w as to p r e ­
se n t , if  p o s s ib le , the p ra ctica l view point o f  the ra ilr o a d  ch ie f m ed­
ic a l  o ff ic e r  in  the handling o f th ese  p erp lex in g  s itu a tio n s .
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A T C HISON, T O P E K A  & SANTA FE RAILWAY
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C a l i f o r n i a
J. R. Winston, M.D., M e d ical Director, Chicago, 
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B A L T I M O R E  & O H I O  RAILROAD
I. Kaplan, M.D. , M e d i c a l  & Surgical Director, 

Baltimore, M a r y l a n d

C A N A D I A N  N A T I O N A L  RAILWAYS
Peter Vaughan, M . D . , Chief Medical Officer, Montreal, 

C a n a d a

C E N T R A L  O F  G E O R G I A  - S A V A N N A H  & ATLA N T A  R A I L W A Y
J. G. Sharpley, M . D . , Chief Surgeon, Savannah,

Geor g i a

C H E S A P E A K E  & O H I O  R A I L W A Y  - BA L T I M O R E  & O H I O  R A I LROAD 
R. A. Straub, Gene r a l  T r i a l  Attorney, Detroit,

M i c h i g a n

C H I C A G O  &  N O R T H  W E S T E R N  RAILR O A D
J. V. Stack, M.D., Ch i e f  Surgeon, Chicago, Illinois

CHICAGO, B U R L I N G T O N  & QUI N C Y  RAILROAD
H. W. Hammatt, M.D., Chief Medical Officer, Chicago, 

Illinois

C H I C A G O  S O U T H  S H O R E  & SO U T H  BEND RAILROAD
P. J. Pilecki, M . D . , M e d ical Director, M i c h i g a n  City, 

Indi a n a

CINCI N N A T I ,  N E W  ORLE A N S  & TEXAS PACIFIC R A I L R O A D
R. G. Carothers, M . D . , Chief Surgeon, C i n cinnati, Ohio

C O L O R A D O  & S O U T H E R N  R A I L W A Y
W. J. Longeway, M.D., Chief Surgeon, Denver, Colorado

E R I E - L A C K A W A N N A  R A I L R O A D
W. E. Mishler, M.D., Chief Surgeon, Cleveland, Ohio
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[n presenting the in d u str ia l p h ysic ian 's v iew point, I would like  
,  .com m end for a ll o f you the textbook entitled  "O ccupational D is-  

and Industrial M edicine" which w as published in 1960 by *he 
■ p Saunders Company and w ritten  by Dr. R utherford T. John- 
• ,n Consultant, In dustria l M edicine C lin ic , P r o fe sso r  of P rev en - 

. . .vc M edicine and F u b lic  H ealth , and C lin ical P r o fe sso r  at the  

. -¡versity of C a liforn ia , L os A ngeles; and D r. Sew ard E. M iller , 
■■¡rector of the Institute o f Industria l H ealth, P r o fe sso r  o f M edicine, 
Medical School, P r o fe s s o r  o f Industrial H ealth, School o f Public  
■■leai'.h, at the U n iversity  o f M ichigan, Ann A rbor, M ichigan. S p eci-  

rally. Chapter 5 in th is  tex t , en titled  "Man's Adaptation to  Indus- 
•r..:l L ife,"  is  pertinent to our problem . It is pointed out that in our 
r a p i d  evolution from  a s t r ic t ly  agrarian  life  to our p resen t highly  
mechanized life  it has p laced  trem endous s t r e s s  upon a ll individuals. 
Thus "An in crea s in g  num ber o f people need help in ach iev ing  a s a t i s ­
factory adjustm ent. "

It is  su ggested  that em otion a l d isturbances are  re sp o n s ib le  for  
about one-th ird  of a ll  adult s ic k n e ss  and absence from  work with a 
tremendous lo s s  o f  prod u ctiv ity .

The im m ature individual p resen ts  a rea l problem  for the ra ilw ay  
industry. It is  su g g ested  that the fir s t  job may be the f ir s t  contact 
with rea lity  for many young adults. T hese people who may be c la s se d  
as im m ature and inadequately  adjusted ind ividuals, appear norm al 
on the s tr e e t  o r  in a crow d , and frequently in the exam ination  room . 
Their id en tification  i s  not e a sy  and handling after id en tification  is  
even m ore d ifficu lt.

T h ese  people la ck  s e l f -d is c ip l in e  and are  defin ite ly  accident 
prone, with h igh a b se n te e ism  ra te s .

It is  sta ted , "They a re  the ten per cent that take 90 p er  cen t of 
the su p e r v iso r 's  t im e . "

They are con stitu tio n a lly  inadequate and not on ly  a r e  they unable 
to perform  th e ir  d u ties p ro p er ly , but they are very  quick to  b lam e  
their em p loyer for  th is  d e fic ien cy . It is  apparent that th is  type of 
individual would be v e r y  p ron e  to se e k  the advice o f an attorney under 
the p rov is ion s o f the F e d e r a l E m p loyers L iab ility  A ct.

It has been su g g es ted  that m ost m anagem ent groups should a c ­
cept the resp o n s ib ility  o f  em ploying  so m e o f th ese  inadequate ind ivid ­
uals and tra in in g  th em  to  b e  productive w ork ers. I su g g e s t  that the  
railw ay industry i s  in a  l i t t le  d ifferen t situation  b eca u se  o f its r e ­
sp on sib ility  to the pub lic .

T he next q u estion  is  how can they be e lim inated  from  the railw ay  
industry ? It is  m y op in ion  that the exp er ien ced  exam in er  who r e -
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ST. LOUIS S O U T H W E S T E R N  RAILWAY
H. A. Causey, M.D., Chief Surgeon, Texarkana,
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S O O  L I N E  R A I L R O A D
H a r v e y  Nelson, M.D., M e d ical Advisor, Minneapolis, 

M i n n e s o t a

S O U T H E R N  R A I L W A Y
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: N A T I O N A L  RAILW A Y S  OF M E X I C O
j A n t o n i o  R e g noso cordoba. Chief of M e x i c a n  M e d i c a l
I Service, Mex i c o
i L o u i s  G. Ibarra, M.D., H e a d  of the R e h a b i l i t a t i o n
f Service, Villalongin, M e x i c o

iiíi
?
3

N E W  Y O R K  C E N T R A L  SYSTEM
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E. A- Hamilton, M.D., Chief Surgeon, 
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D e t roit

Chicago
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