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M O R T A L I T Y  A M O N G  T A L C  M I N E R S  A N D  M I L L E R S  
IN  N E W  Y O R K  S T A T E

MOKRIX KLEIN EKED, .MI); -LU'Ql 'ELIXE AIKSSITE. AID;
OLIVE KOOYMAX. AID; AND AIAIIFOEZ II ZAKI. AID

Xiucc .1940, t l i r  D iv is ion of iu d u s in a l  H y g ie n e  l ias ca r r ied  mil 
a. num ber of' studies on tali- minors and m i l le rs  iu  llto n o rthern  part 
of Now Y o r k  state. 'The prime purpose of those studies was 1o 
ascerta in  the health hazards associated with the exposure to dust 
in tale mining- and milling-, In 1940, a chest \ - r u y  survey of 991 
tale, m iners  and m il le rs  employed in several p la in s  in th is region 
disclosed p u lm o n a ry  fibrosis in 152 workers ,  19 of whom had had no 
other occupation.'!I dust exposure. T h i s  su rvov  c le a r ly  indicated 
11 ia 1 exposure in these tale mines and m ills  w as  capable of pro­
ducing- a fiImogenie type of pnenmoconiosis.1 In 1944, a follow-up 
study of flip 92 workers  with pulmonary fibrosis disclosed that the 
pneumoconiosis was progressive and d isab l ing  but that d ie pro­
gression wo« slow and the d isability occurred p r im a r i ly  in the 
older age group.- A  report on the el ¡ideal, roentgenographic . and 
pathological f ind ings in six patients a  ho had an average exposure 
to ta lc dust of 2(> yea rs  xvilh a range of 20 1o 90 y e a rs  was re ported 
in  19 3 The m a jo r  c l in ica l  features were chron ic  productive
cough, dyspnea, dim inished breath sounds, l im ited  chest expansion , 
diffuse rales, and c lubbing The  chest roentgenogram disclosed 
p u lm o nary  in f i l t ra t io n  both basally and in the m id ln n g  fields. In 
some instances obscuration of the ca rd iac  borders or costophreuic 
sinuses, or both, were present. The most frequent pathological 
change was a diffuse fibrosis conta in ing macrophages w ith  absorbed 
dust part ic les .  A pattern  of enda rte r i t is  w ith  u i t im a l  h yp e rp la s ia  
was frequent l y  noted. Distension of bronchi and  bronchioles w ith 
form ation  of cys t ic  spaces w as  common. R a th e r  c h a ra c te r is t ic  was 
(be presence of elongated, te rm in a l ly  clubbed bodies in d is t in g u ish ­
able from  asbestos bodies ns seen in ash. stnsi«. T l . . .  r.d
dense fibrotie th icken ing . Cor pulmonale was the m a jo r  com plica­
tion in  four  of the s ix  eases and was the m echan ism  of death in
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three. A com parative  c l in ica l ,  roentpenopraphic, and pin siolopic 
s l i id y  of workers exposed 0> fibrous and » T am ila r  1alc diisl was 
made in I lK i- l .1 The  iw o  »roups were s im i la r  w ith reput'd 1o ape, 
sex, depreo of exposure , and smokinp habits . The re  were no s ig­
nificant differences in Hie c l in ica l  and roenlpenopraphir find ¡ups 
between the (w o  »roups. How ever , the number of abnormal values 
I'or each parameter of pu lm onary  funciion measured ( W ,  V C , ,  
,MI’>C, P Y .  T I jC. P Y  T L C  and 1)1,,,,1 was ap p rec iab ly  preater in 
those exposed to f ibrous I l ian  to the prarmbtr v a r ie ty  of tale. In
1!Kib. pu lm onary f imetion lesfs  were p e r fo n  I on V !  workers rn
»'aped in file m i l l in ' !  of the fibrous variety of tale ,' ’ The mean 
duration and weighted averape of exposure was 111 years and (>2 2 
mill ion partic les per eubie foot, respect i \ e l \ , An apju'eeiabb' iium 
1s t  of (be w orkers  bad abnormal pu lm onary function measure 
menls. Th is  was p a r t ic u la r ly  evident In the v i la l  capac ity ,  tola I 
Inn»  capacity , and diffusinp: eapae i iy  The re  were 1(1 who showed 
pu lm onary in i i l t ra t io n  on the ir  rlmst roentpeimpm ms as compared 
to 97 without such evidence Those xvi 111 posit ive radioloeie f im linps 
load a proport ionately »renter number of resp ira to ry  symptoms 
and sipns and abnormal pu lm onary function values as compared 
lo those without In  peneral. the correlation between the do»ice of 
pu lm onary funct ion  impairment and the c l in ica l  and roentpeno- 
»Taphie tindiups was poor.

The purpose of the present fo llow-up study was twofo ld : d i  to 
obtain an cstmiato of the incidence of disease anion» l ids select 
prouji of tale workers ,  and 1'2) 1o compare the observed mortality 
experience from specific diseases w ith  the expected m o rta l i ty  amonp 
a s im i la r  basic population .

Materials and Methods

All  talc m iners  and m ille rs  employed in 1 d 10 who bad In  or 
more years of exposure to tale dust as well as those who achieved 
a minimum of lb yea rs  of such exposure between 1910 and UHio 
were included in th is  s tudy. The  prnnp tolalled 220 workers, and 
d is believed that the overall num ber of 220 constituted the total 
work  force in the eatepory under  study

Sourer of T>dla.— The  data wore obtained from a number of 
sources. P la in  records were examined and ihe  work h is lo ry  of each 
ind iv idua l was detailed to include ebanpes of job and specific years 
of emplm moii i . Death eertifionlos were1 studied in all instances 
. In i ,  available The  ret ords of the physe-ia iw am -i idm » the work-



ciN p r iv a te ly  wore reviewed Nuhst ant hi I medical in iornuit ion on 
1he tnn jo i ' i ly  of the workers  was ava i l ; id le  hi tlit* 1)i \ n io i i ' s  files 
and was used as an add it iona l source id' dnla l lospH al records 
im dudmp awtopsi reports and hisddopieal specimens were rx- 
amined wherever availab le . A u to p sy  records were obtained in ob 
of tlie i l l  deaths

Stalls! ¡nil , 1 mil in is. — 'I'he toi al num ber of deal its was dial r ihut ed 
in tlie folloubnp eat eyo ries : ma I ipnambes, eardiae, piieutnoconiosis 
or coni pi ¡eat ions 01 botli, aeeideitls or suicides, and all other causes 
The proportions of m o rta l in  Front cancer id' the hmir and p leura 
and of Ibe y ; is lro lntest inal t r a d  and peritoneum out of the total 
m o rta l i ty ,  were compared with the e xp eded  m orta l it ies  due to the 
above eauses in the var ious  aye croups. The expected m o d u l i !  \ 
represents 1he proportion of deaths amom.*' white  men in tlie l ulled 
.States, dim to tlie specific causes in the year  1 bed . 'Fins p a r t ic u la r  
yea r  was chosen as standard la cause it is die median \ea r  oF death 
iiiiiini!.: the P I  deaths. D ifferences between observed and expected 
f  rep Henries were i rs le d  fo r  s ip n if i rane r  usina th normaJ (-urve w ith  
larpe num bers and tlie hhsh rr 's  exact p rohab il i t i  test i’er small 
lYequrneios.

hiudinii's

Total Pailhs.-  There  were !d deaths in the pm  up of 220 l a i r  
workers. T l ie  causes of death in the \a r io i is  ra lepones  are shown 
ju Table 1. A  breakdown of die deaths aecordiae to ape ;>.ruup 
showed that Dvo workers under 10 died. w orkers  who w m e be­
tween 40 and ol) years  died, -17 between bO and 70 sears ,  and Four 
died who were 80 years  and over (T a b le  2 ) .  The  average ape a1 
death ol‘ the id lab- w orkers  was 00.4 years  w ith  a rauue of :>8 to 
84 vears .

11 n l i u i i t n i c h  v.- ( ) f  1 he 01
her o.F deaths due to canee 
tract , and peritoneum are
......    : . i , i ,, i ... . ,p . .p

deall is .  1lie observed and expected m im ­
es of the l im p, p leura , past m in ted  ina I 
shown in Tab le  2 O f  die ten mudi” -

.■Ite«, linn Milt tfiimiuuiwix 111 l nr ina i ;
and one was a fibrosarcoma of die p leu ra .  OF the seven mal ¡p l ian ­
cies of the paetro iu lesthm l t r a d  and peritoneum, two were cancers 
of die stomach, and one each of carcinoma of the colon, rectum , 
and pancreas. There  was one p r im a ry  hepatoma of the l ive r ,  and 
Hie re in a in i i ip  case was a peritoneal mesothelioma. The  m alipua ii-  
eies 311 x n iv inp otiu-r sdes n n lu d c d  one com ol retroperitoneal re t ic ­
u lum . el I sa i coma and one of eh l oi dr ! \ m pliat n !i ok. in in



T a b le 4 .—D e a th s  a n d  E x p e c t e d  M o r ta l it y  F ro m  C a n c e r  o f  

G a s tro in te s t in a l T ra c t  a n d  P e r ito n e u m  R e la te d  to  A g e

th e  L u n g  a n d  P le u ra  a n d  

in  A s b e s to s  W o rk e r s

D e ath s  From

A g e "otcil

M a O g n a rt 

Lung  an d

C a u se s

G  ! ’ a n d
G  ro u p C c aths R ie u ra P erito neum

< 4 0 î o

¿0 -5? 21 5 4

60 79 23 6 3

so  - Î Q 0

Total 46 12 7

Proportioned  M o r to i 'ty

L e - e c r d G  a n a Perito neum

O b se rved T h e o re tica l O b se rved T h e o re tica l

C

2 3 .S 7 .4 ' ] ? 5 6i-

26.1 3 8 - 13 5

0 0

26.1 3 r 15 2 3 9 '

D ifte 'e n c e  b e tw e e r o b served  a n 3  ‘ hecred cct -rolues is  ¿ t c d s t 'c c l ’ )  s ic  ' c a r t  P 

■ 'Statistical a n a ly s is  io ‘  p e rfo rm e d  b ecau se  of sm a ll nu m b er in  g ro u p
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1 ! )

ol fiee s i lica. In the absence of adequate smokinp data one cannot 
assess 1he role played by smokhip in tlie cansalion of the pu lm onary  
carcinomas in bell i  series. In three of the ten talc workers where 
a sinokinp h istory  was obtainable , two smoked at least one pack 
d a i ly  for over 20 yea rs  and one smoked fen cip-ars d a i ly  for do 
years.

W i l l i  repaid to carcinoma of the cast ro i i i l r s l in a ]  t r a d  and peri­
toneum aniony the ta le w orkers ,  we did not find any  Mynificant 
difference between the observed and expected values in the overaU 
and specific ape croups studied. However , in tlm asbestos p'roup 
(Tab le  1) a s ipn i l iean i difference between f l ic  observed and ex­
pected values was found in tlm overall eatepories. O ur  findings
in the asbestos w orkers  are s im i la r  to what lias 1..... ... reported by
SelikolV. Oburp, and I lamiiuaid.' '1 I f  a clear-cut et I r d < i<r'i <-;i 1 re lat ion , 
ship is sahsi' ipiently establisla-d between exposure to asbeslos and 
carcinoma of the mast roi ntest i nal 1raet. limn one may attr ibu te  the 
differences in incidence between Hie asbestos and tab' croups to die 
reasons pivou for carcinoma of the l im p and pleura.

Deaths Dm 1o I 'm Hinucoiiiusis a) ( ‘uinphcatioiu .: or Both .- - I ’ i'e • 
vions smdies have reported that eor pulmonale is a m ajo r  com­
plication of ta le  pneumoconiosis and is a m a jo r  cause of death 
amnnp tale w o rkers .”' The  f im liups in th is stud) are consistent 
with the previous reports.

Bipl i r  Cirri '.-—Annum the death, c roup  of 01 eases, there were 
ten subjects w lm  had a duodenal u lcer ,  and in one ol' the ten die 
n icer was the cause of death. In the 1.20 workers  who are sti l l  
alive. 10 had a diagnosis of duodenal ulcer. 'Fids Is a total of 20. 
oi' l . ' k : ! ' , .  Aeeordlnp to the health statist ics of the [' . S. D e p a r t ­
ment of T/enlth, balneation, and W e lfare ,  die prevalence of peptic 
u lcer found between lOb? to 1 !),'>!) for males of a ll apes is 0] I per 
thousand population, of 2 .H i  7 Despite tin» fact d ia l the fipures 
obtained 1 humph the National H ea lth  S u rv e y  represent poinl

if appears l l iat the incidence of peptic ulcers amonsr tale w orkers  
is hipher Ilian ainonp the peneral population A sipnifieanl in ­
crease in incidence of peptic u lcer  v a r y  in s  between 20H to 2-/v 
has been found in patients w ith  chrome obsl met i ve pu lm onary 
disease s Since the ta lc workers  bate  p r im a r ih  a restr ict ive  ra i l in '  
dam an nhs lrue live  iuup disorder, one ma\ speculate dun fn>1 h

p i s  m , t y  be assoi  ¡at c d  wi t h  a n  i n c r e a s e d  i in o h  m-c o (' p o p ;  a- u l c e r



Con i iahaiì of  ( 'o/'ct iio/ixi of  I . m m  Wiilt A / / n  Cm-aCton o] If > 
p/isiur or I ’ik mnoconiosis or Bolli. I John iup c a re moina of 11u' limp 
with du ra l  ion ol' exposure, it miplit bo relevaut that all Dm ìndi 
victuals \vilh carcinoma of the limp or pleura had the ir  in it ia l  e\  
posare p r io r  1o Die inst itu t ion  ol' v e t  d ia l i  hip. Thu  avorupe dura t ion  
of exposure p r io r  to flu- ini roduet ion of v e t  drill ing ' Mas 14,(i yea rs  
AIDiouph i l i i s  was a period of heavy exposure (T a b le  Mi 1 lie re k 
no evidenee (o indiente Miai tlua'e was a direct relat ionship between 
1 he durat ion  ol' exposure p r io r to the onset of wet d r i l l ing ' ain 
the occurrence of ]) idn iouary  carc inom a The  mean aire of tin 
cToiip of ten w orkers  who developed careinonia of Dm l im p m 
pleura was (iddi yea rs  with a raimv of T> io 7b \ ea rs. 'I’ ll is is 
s l ip h t ly  above Die mean ape of <10. ( yea rs  with a lampe of MS p 
S I  years  fo r  Die overall p.roup of ID death cases isiucc Die l ib  
e.xpeetaucy oI white men horn in Die T in ted  States in 1 IW’ i) is inveii 
as ID , I  years  and since these w orkers  were horn in 1ÌT0 or e a r l ie r  
there does not Snelli to be a redimi ion in the l i fe  span from tin 
exposure .11 W ith  renard to eai e i i ionia of the l imp ami pimmiioeonio 
sis. our data indicated Dun eipht of Die len persons with carcinoma 
of Dm limp had e learem  evidence of an associated pneumoconiosis 
\ ’o confirm atory evidence was obtained in Dm romaininn two. om 
of whom bad a fibrosaivoma of Dm pleura and Dm other a f i l a t e r a  
massive p leu ra l  effusion.

S u m m a r y  and  Conc lus ions

Morlalitv  data on ID Dale m iners and m ille rs  in Xcvv Y o r k , stati 
who had IÒ or more years  of exposure to tale dust by 1!D() or hai 
achieved In  vears  between 1440 and lfHTi were reviewed. T in  
averape ape m tienili was GO 4 years  w ith  a ranee of Ms to 84 yea rs

Proport ional m orta l ity  from  carc inom a of the l im p and p lour ; 
amoiip tale w orke rs  was four t imes th a t  of Die coni ml population 
H ow ever , the sipnifieaiit increase hi incidence appeared in Die (it 
to 7!i yea r  ape pr im p ra ther  than in Die 40 1o oh year primp. T l i i i  
was at va r iance  with our i'mdiups in asbestos workers who had ;

v 1* ' ‘V ” »- ■ * , «■» » * no u vm ^ K i pniìnil avIi ì -td ih.
increase in observed incidence was present in both ape eatopories 
The  ear l ie r  occurrence in Die asbestos w orkers  was a t t r ib u te d  b 
Dm prem er eaveinoponìchy and possibly lo exposure to asbesto 
dust of prem er concent ration as compared to commercial tab 
Carc inom a of the past rointest inai tract and peritoneum showei
no s i p m i k . m l  d i f fe i em-e m tile lode a w 1 w i n h d  p o p u l a t i o n s  How 
" \ w .  io Du'  a sbe s to s  wo! lows posi eoi ni esi i mil a n d  pe r i t on ea l  m a l i e



lum ens were e le i ¡tied siym liieant ly. Death due to niiemiioeoiimsis 
or its roin pi ira i  ions, or bolli , was recorded m -IS imi i \ ¡duals. 1!) 
ol’ whom died from cor pulmonale Tlu> ra u s r  of deal b in i l u 1 re­
maining' ni lie was 1 ii lie re u lo,sis i d i  or bronchopneumonia ( d ì ,  T  he 
lapsed timo from (irsi tale exposure 10 death from pneinnoeoniosis 
or eoniplieat ions, or both, a vernavi! 2u.d yea rs ,  x\ i 1 h a ranyv  from 
Id to df) years .  K xc tu d in y  eov pulmonale. there were 2b eardiae 
deaths. 1!) of wldeh were due lo coronare a r te r y  disease, three In 
iiypiM'toiisive heart disease, and three to rheum atic  heart disease 
O f  11to !•] death eases, data on en v irn iuneiu a I exposure were a\a i l  
aide in sO, The  mean duration of exposure fo r  1his yroup was 24 d 
y ea rs w i ib a ran ye of 1 ,d t o 47 y ea rs,

I ’ lVYious studies have iiulioato<! that eor pulmonale was a m ajor 
cause of death anione1 tale miners and m il le rs .  T h i s  was also found 
in the p r i s m i  - f in i i  , Mom ever. what has not been previously 
bronchi on 1 is the increase in observed incidence of carcinoma of 
the imi«' a lu n n i ; '  these w orkers  as <b monsl rated in th is .study.

R v i 'c rew e-
I s  j ( 'a .i !, W ; S m a l l . -\, It : ami (.  n v n b u i  ;■. !„■ T l ie  D i n  i l a / .o ' i l  in
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I in i r ■/ h'm it i 'ii n |c : 1 I 21' ( . I n n i  P in t

It, K  [ohnVM. M . dies,-i ie . .1.. and ’I a l ier- l ie  w . 1. I t .  "I'ali l 'neimiei im i .i  i'
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MORTALITY EXPERIENCE IX A CROLP OF 
ASBESTOS WORKERS

.MORRIS KEKIXEERR. AID; .) ACQ TRIM X E AIEXSITE. MI);
A X D  <>D1YE K O O Y A 1 A X .  AID

The  term “ asbestos" is list'd 1o id en t i fy  a u roup of fibrous si li  
f a i r s .  Pro lnuped in ha la I mu of s iyii  itieant am o iin ls  of aslieslos dus 
o\or an extended period of time ran produce in certa in  in d iv id u a l  
a re sp ira to r !  disorder known as ashesTosis. i t  is characterize ! 
p r im a r iD  by couch. d\spjten, basal c rep ita t ions , and ret iculonodii 
la r  shudow inp oi chest roenle'enoernms. ('Iubbm<r and ecanosi 
a rc  u su n lh  seen in 11m mere advanced si a ye of th is  d iso rder 
( T r o n i c  broimh it is and enipln soma are associated w ith  this disease 
1 lie emphysema Dei up* more of a localized than a diffuse obstruct iw  
D p i .  Dor  pulmonale is the m a jo r  comphealion and usual cans 
of death f rom  this disease, T h is  is pai 1 ieula r ly  true  in those w i l l  
excessive dusi exposure There  is an increased in r ide iw e of hue 
ca rc ino m a and mesothelioma of p leura  and peritoneum associate! 
udtli snsta im  d asbestos e\pnsure The  most consistent jiatl ioloyii-a 
i imline: is a dense fibrosis eoiitainino' m acrop liaucs w ith  absorbn 
11ust p a n ic le s  which in m any areas obliterates 1 he p u i in o n a n  andii 
l e d  ore. A  pattern  of im d a r le rh is  with i im m a l  l i tperpb ts ia  eon 
sistent w i l l i  pu lm onary liypei'ti-nsion and bru i ie l i io le idas ia  an 
assoeifited m ajo r  fiudinjrs. R a th e r  s irik ino- is I he presence of elon 
patcil ,  t e rm in a lh  clnhhed Ind ies , both seomented and nnseirmented 
in t in  resp ira to ry  bronchioles or imbedded in the fibrous tissue 
or both T h e  pleura often shows dense fihrotie th ieken inp . am 
not in f r e i |U rn 1 ly there are calcified p leura l p laipies over the p leura 
su r faces  The  c l in ica l and pal holoiriea] features are in d ica t ive  <> 
a. pronounced dysfunct ion  of the resp ira to ry  mechanism. T h i s  ha 
been confirmed by studies of p u lm o na ry  function which have show i 
a tlist u rbam-e in both vent i la to r !  funct ion  and diffusion capac i i\  
T im  m ain  p in  siolopie a lterat ion  is a reduced diffusion c a p a c i t y .1

T h e  purpose of the present s tu dy  was to obtain  m o rta l i t y  da l;
III -I Ol'hllD ml' MS.’) IOC 1 / \V tVnrk ,>Vl' Ml!/) -i/\ M/!1 > , t \ M . -t ll/l /.) )X'> ;* < ¡¡'.(D’
t a l l l y  experienee from  specific diseases w ith  the expected i i io rta l i t \  
antony a s im i la r  basic population.

K i ‘ »m tl io 1)j\ it-;*)ii m: ind i i '- l r ia )  L lA jAcnc , X om ^ o i k  ( D i w  K l e in iV l d ,  Me< 
"•he and Kooyim nn j .

R o n n m o d  t io m  ilu* A r o lm c s  ot K u r i l  m im i 'n i ; i !  IkDtHli , A u g u s t  1907. A'nium. 
!') |ij). 1 77-1 S(». ( ’o p y r i j i l i i  1007. k m d i c d i i  A lodioal A ^ o r i a t io n



Material and Method'

The study group consisted of lod  asbestos workers  who had Id 
or more years of asbestos exposure by ltM-u or had achieved Id 
years  of exposure to asbestos dust between liMb and liKid

Source of Data.-— Persona! data were obtained from union rec­
ords. and the occupational h istory obtained for each man included 
operations performed and dates and places of employment, F o r  
those who had died, records of the health and w elfa re  fu nd  pro­
vided (bite and place of death. Copies of dealh certif icates were 
examined in al I instances when available , fifin’ records of 1he ph ys i­
cians attending' the workers  privately were r r \ i c w r d .  Hosp ita l 
records and histological specimens were examined whenever .■nail­
able. Autopsy records were obtained in IT of the 4(i deaths.

SlaHstliciil Ant th/ s i s— 'fata l number of deaths were d istr ibuted 
in the fo l low ing categories: malignancies, card iac , pneumoconiosis 
or complications or both, accidents, and all other causes fifiic ob­
served m orta l ity  from cancer of the lung and p leura and of the 
gastrointestinal trac t  and peritoneum were compared with the 
expected morta l it ies due to the above causes in the var ious  age 
groups. The expected m o rta l i ty  represents the proportion of dealhs 
among C S  white males due 1o the specific causes in the yea r  Jtt lb  
This part icu la r  yea r  teas chosen as standard because it is die me­
dian year of dead) among the 4(i dealhs. fifiic differences between 
die observed and the expected Frequencies were detailed for sie 
nificance, using the norm al curve  for large numbers and the F i s h ­
er's  exact probability test for small frequencies

T a b le  1 .—C a u s e s  o f  D e a lh  in  46  A s b e s to s  W o rk e r s  fro m  1945 to  1965

C a u se  of Death N o. on

M alignancies» 23 50
Lung and  p le u ra 12 26.1
G a stro in te st in a l an d  p e rito neum 7 15 .2
A ll other m alignancic '» 4 8 .7

C a rd ia c  d eaths (o th e r th an  cor p u lm o n a le ) 13 28 .3
A sbestosis  and com p lica tio n s 2 4 3
A is n l r '1 4 2
A ll o the r causes 6 13.1

To ta l 46 100

Find ings

Tolol Dtolhs-  -fifiiere wore 4(1 deaths in the group of 1 dfi asbestos 
insulators The causes of death in die various categories are shown



in Table« 1. A disl r ibut ion of 1 he deaths accord ing  1« ago group 
showeel 1lia1 (here was 1 less than +0 years ,  -1 between 40 and -AO 
years .  2.'! between b() and 7!) years ,  and 1 over 80 yea rs  { T a b le  2 ) .  
The  average aye of death of die 4b asbestos w orke rs  was b().,‘i yea rs  
w ith  a. range of T> to 83. T h e  average age for the overa l l  group 
of 3-72 asbestos w orkers  was 7.’>.7 years  w it l i  a range of -i-'i to S3.

i\frtii<lim rtrics.- < M‘ the 4(i deaths. tlu> observed and expeeted n u m ­
ber of deaths due to cancer of the lung and p leura ,  gastro in test ina l  
tract and peri lone im i are shown in Tab le  2. O f the 12 m alignanc ies  
of the l u n g  and p leura , ten were carc inom as of the hmg. and two 
were pleural tumors , one a mesothelioma and the other a fibro­
sarcoma O f  the seven m alignanc ies  of the cast m in ie s l in a l  t r a d  
and peril oneiini. two were cancers of the stom ach ; one. a lympho- 
saicoma of the small in te s t in e ;  one, a cancer of the co lon ; and 
■three were peritoneal tumors. 1wo of which were mesotheliomas 
and one a mesemlric sarcoma. The  m alignancies invo lv ing  other 
sites included one ease of chrome lym ph at ic  leukemia, and one 
retroperitoneal ret icu lum  cell sarcoma and one metastatic c a r ­
cinoma, p r im a ry  site unknown.

('(inline D( ailis .— O f  the l.'J eardim deaths exc lud ing  cor p u l­
monale. eight llatl coronary a i t e r y  disease, three had hypertens ive  
heart disease, one rheum atic  heatl disease and one sy p h i l i t ic  head 
disease.

Asix stusis ar ( at jilu at to ie  m Boih.— O! the 4b deaths, two had 
asbeslosis com plicated by cor pu lmonale .

,4/1 Ollu r ('aiisis.-— O f  the s ix  in 1 l i is  category, there was one 
each of lire fo l low ing , cerebrovascu lar  accident, p u lm o na ry  u ibor 
cnlosis. acute p e r iton it is ,  chronic  u r t l i r i l i s ,  gangrenous append ic it is  
with per iton it is ,  and i-aeimoe cirrhos is ,

Tj'ii'i'iyfjnmvniui E .t ¡wsnri . -  -The mean durat ion  of exposure i'oi 
the 372 asbestos w orkers  was 2b yea rs  w ith  a range of 17 to 7(
VPfir« Arflilr- fllhil l\>t -if! -■.mwH.' n .os 'y.-m-c- V, i 1, 1,, f, I UJ1 -1

of 3 7 to 47 years .  A lthough  fiberglass w as introduced into tin 
in d u s t ry  d u r in g  the past ten years ,  it is fairly- certa in that all ol 
these asbestos insu la to rs  had a m in im um  of five ye a rs '  exposure 
to asbestos dust E v e n  though fiberglass even tua lly  became tin 
p r im a ry  component of the in su la t ing  m ater ia l ,  some asbestos van
iievert he less i ne-or porat ed



T a b le 2.—D e a th s  a n d  P ro p o r t io n a l M o r ta l i t y  F ro m  C a n c e r  

G a s tro in te s t in a l T ra ct a n d  P e r ito n e u m  R e la te d  to  A g

of th e  Lu n g  a n d  P le u ra  

e  in  A s b e s to s  W o rk e r s

a n d

Age Tc ta f

D e a th s  From  
M a lig n a n t C au se s

Lung  a n d  G  P  o - c
Lung

P ro p o rt io n a l

an d  P le u ra

M o rta lity

G 1and  Peritoneum

G ro up De ith s P le u ra  P e rP o n e u a : O h s e 'v e d Exp ecte d Obser/ed Exp ected

40 i 1 0 1 0
----- --------- — —

•40-59 ; 1 5 4 23 3 7.4 i T9 5.6i

60-79 :o 6 3 26.1 3 8, 13 5;

80 ' ì 0 0 0 0

Tota l 6̂ 12 7 26.1 3 V, 15.2 3.9;

' G  I in d ica te s  g a stro in te s t in a l tra c t
1 D ifference  b etw een  observed a n d  e xp ecte d  v a lu e s  is  s ta t is t ic a lly  s ig n ifica n t (P  - <C0 01 )
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citimiia o! 1he gastro intest ina l trac t .  Hien one max a t tr ibu te  111 < ■ 
difference in incidence between ( lie asbestos and la ic  c roups to l l ic  
reasons given 1‘or carc inom a of 1 lia lung and pleura

Deaths Jhtr to A six stasis mu! Com pheat inn s— Prev ious  studios 
have reported that cor pulmonale is a m ajor complication of as­
bestosis am i a m a jo r  cause of death among asbestos w orkers ' '  The 
findings in 1lns s tudy ,  however, are not consistent w ith the pro\ious 
reports, and this mat be exp la ined by a lower concent rat ion of 
asbestos dust exposure over a prolonged period of time, The  moan 
durat ion  of exposure of (hose who developed lung or pleural cancer 
was 28,2 yea rs  noth a range of In to 40 years  T h is  is consistent 
w ith  1he, observation of (b ison '1 who recently pointed out that a 
reduction in asbestos dust exposure is less likely to produce chronic 
lun jf  disease, but the risk' of neoplasia increases with sustained 
exposure to re la t iv e ly  lower concentrations

In 2(1 of the deaths where roentgonographie data were availab le . 
12 showed changes eonsistenl w ith  asbestosis. In  only two of the 
12, death was related to the asbestosis, cor pulmonale being th e  
p r im a ry  cause in both, O f  the 12 t liât died of m alignancy  of th e  
lung or p leura , l ive had asbestosis. and th re e  did not. and no in ­
formât ion was ava i lab le  on 1 lie remain ing four,

Correlation of Carcinoma of Lu n g  or Pit lira ’With H/c. Dura 
Hon of Expos air.  or Asia stasis. The mean age of the gruup of 
¡2  workers who developed eareinoma of the k ing  or p leu ra  was 
b(i,b years w ith  a range of 44 to hi years. T h is  is s l ig h t ly  below 
the mean age of 60.4 years  w ith  a range of 44 to 81 years  lo r  the 
overall group of 46 deatli  eases. Tin- mean durat ion  of exposure 
of those that had cancer of the Jung and p leura was 28,2 yea rs  
w ith a range of 1b to 40 \ears .  The  average years  from onset of 
exposure to death in th is  group was 2b.b years w ith a range of 
1b to 40 years . T h e  mean dura t ion  of exposure for  the overall 
group of 46 deaths was 41.e ye a rs  with a range of 1b to 47 yea rs  
The  differences in mean age and mean durat ion  of (exposure for 
the 46 deaihs cases and the group that developed cancer of the 
lung  or pleura are not s ta t is t ic a l ly  s ignificant. W ith  regard to 
carcinoma of the lun g  and asbestosis, the data ind icated that five 
of the 12 in d iv id u a ls  w ith  eareinoma of the lung had asbestosis, 
three, did not, and in four  no in fo im a l io n  was ava ilab le . The  small 
num ber of eases p lus  the absence of in formal ion in  four  eases p re­
cludes the, m ak ing  of a n y  corre lation .



Smmnaiw .uul ( lout ludon s

.Mortality data on -Mi asbestos insu la to rs  in W \v  Y o rk  s la te  win 
lias l a  or more \ oars of exposure 1o asbestos dust by 11)45 or luu 
achieved 15 yea rs  of exposure  between 11)45 and 11)55 were re 
viewed The  a te ra y e  aye n1 death was (it).5 years  \vi1h a ranye  o 
.'b'i to 81 years .  Th e re  were 1*2 deaths due to ma l iunaneies of lim< 
or pleura. The  d i l l ’ereiiees in the mean aye and mean d u ra t io n  o 
exposure fo r  ihe 4(> deaths and the group that developed cancer 
of l imy or phmra were not s ta t is t ic a l ly  significant

I ’ roport iona I m o rta l i t y  from  carc inom a of the l im y  and p leur i  
among asbestos w orkers  studied was n ine times that expected ii 
l :S white males. The  observed m o rta l i ty  was s ign if ican t ly  h iyhe  
in the JO- to oil- as well as in the (>()■ to 71) yea r  aye groups. T h i  
was al var iance  w ith  an i l in es '  p rev ious  findings amony tale w o rk e r  
who had a s im i la r  du ra l  ion of exposure eoveriny a s im i la r  perioi 
but where the o hsened  inc idence inereased s ign if ican t ly  o n ly  i 
the lid- 1o TD-xear aye eateyory . 'Pile oeeurrenee of n ia l iy u a n e y  o 
luny  and pleura in the \o im ye r  aye group of ashestos w o rke rs  ma. 
be attr ibuted to the y real or ca re inoycn ie iD  of asbestos or tl i 
lonyer durat ion  of exposure to ashestos dust or hotli as eom parn  
to tale dust exposure. The  mean durat ion  of exposure of the a- 
beslos w orkers  with limy or pleural cancers was five years Ion ye 
in duration than 1ha1 found in the tale yronp w ith  s im i la r  m a liy  
nancies, fn adflit ion, other components in the asbestos dust ex 
1 insure such as Ihe presence of m ela ll ie  cations m ay also be 
fa d o r  1o account for the difference in incidence between the tw  
yronps. Carc inom a of the gastro intest ina l tract and per i loneun  
of w li ie li  there were seven eases, showed a s ign if ican t ly  yroate 
incidence in the obseiwed as compared to the expected in I'M whit 
males. Death  due to enr pulmonale was observed in o n ly  two ii 
di\ ¡duals. The low  tncidmiee of eor pulmonale as a cause of deaf 
as compared 10 the h.iyh inc idence of pu lm onary and yas tro i i  
tes i inal carcinoma m ay be ascribed to a lowin' level of asbestos dus 
exposure o cc i i r r in y  over a lo nye r  period of time.

M. H. Xak i.  Ml). IV y a i tm e n t  d  K m  n omnelital Medicine. S tate L 'n iw ns i!  
ot' Vew Y o rk  l>e\\ estate i led ic . i l  Center, New V o lk ,  assisted in the s tatist ic ;
'.Ti ) I V-sl- of il.i-f
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\ NOTE ON “LKT-GO" CORK
HA M il  E L  M O H K O W IT Z .  1MI.1K V.K

In an art ic le  entitled “ S a fe ty  in the (No of H a n d  I l t 
s ia l ic  S p r a y  Ooaiit iy E q u ip m e n t . ”  which 'Vas w rit to i  
a i i l l io r  and pulilisHod in 1 he* -lime, 1060 issue of 1 l i is  joen , 
statement was made that 1lu> so-called “ lei-"'o”  level fo r  a 
pound adult is a current o f  60 m ill ian ipcres o f 00 cyc le  AC.  
v a s  also stall 'd that “ T h is  w il l  cause d ixeoordinalion of heart ac­
tion in approxim ate ly  ihr  most sensitive 1 '2 of . IK  of adu lts  sub­
jected to such current lliroiisrh the bod,\.’ '

Tw o  readers of the art ic le  have objected to ea ll im r a flow of as 
much as (if) m A  of 60 mele AC’ a “' le i - y o ”  ourront since that much 
tumid be h a rm fu l  T h is  objection is well taken. Roberts ( 1 ). rjnot - 
imr A le xan d e r  ( 2 d  states that “ W ith  continued contact and How 
of a 60 cycle a l le rnn I imr cu rren t ,  cu rren ts  o te r  26 m A m iyht lx 
h a rm fu l ,  whereas curren ts  of 70-00 mA could prove f a t a l . ’ " Thilziel 
i f l )  has pointed out thal -‘10 m i l l ian ip cre s  of 60 cycle  A t '  is a “ rea­
sonable safe c u r r e n t ”  for a durat ion  m ay induce a f re e z iu y  J);iz 
a r d . ”  He .also has pointed out that “ C u rre n ts  of the lot-yo level 
i f  they flow for an appreciable l im e , are more than sufficient t< 
produce deep burns, and both types te lee ir ic  and th e rm a l )  mat 
be produced s im u ltan eo u s ly .”

It is hoped that this note w il l  bo used in connection w ith tin 
a r t ic le  on e lectrostatic paird sp ray in p
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