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UComparatively few studies were undertaken in the United Stutes con

' ing 2sbhestos-associated disease until the 1930's, despite ths couside

able use of asbestos. The first medical reference to disease“gmonz

ashestos workers may be found in the rich moaogra;:a of Frederick L.

Hoffman "Mortality from Respiratory Diseases in thae Dusty Trades. In-
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organic Dusts."” published by the U.S, Bureau of Lchor Statistics in

1 : R
1918. H2 netod trhat insuranc2 zompaay recoids showzd iucreased morial-—" 5

'~

ity crong ashestos workers and commented that these companies were re-
luctant to insure such workers, In the same year, there was tue finding

By Pancoast, Miller and Landis oI fine fibrosis in the chest x-rays

of 15 2sbestos workers.2'3

ed more attention. There are unpublished data indicating that both
conpensation awards and insurance claims reflected disability among
asbestos workers,4 for example. The first published case report coi

fatal asbestos disease in the United States appeared in 1930.5

The brilliant serles of British report:ss-12 1927-1929 concerring asbes—

tosis attracted much attention in the United States and stirulated the
initiation of important research studies. In 1929, the U.S. azbesIcrn

industry commissioned a survey of asbestos health hiazords in the Un

States and Canada,vhich was conducted from October 1929 to Junuary 17T

voseatea at the Coulerence on Asbestios Discase, Rouen, Franon,
Octobo: 27, 19746,
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Tke results were reported in 1935, A serious situz+ion had t=232 faun
p DO

-17 :
nificant prevalence of asbestosis in tactories.l4 “hen an extapst

investigation by the U.S. Public Health Service confirrmed thasz fin

62659001S

it became widely known aad appreciated that asbes:os exposure com=o

z

resulted in a serious pneumocnniocs®s. Altiough induscrial kig
were scant, the U,S. Public H:alth Service pronosed z “tentatives
standavd," to be revised vhen better information be:e:e.available.‘
In 1935, Lyanch and Snith suggested that lung cancer could also de

assoct:ied with asbestcs exposure,

diseasc, this disease could be fatal and malignancy riight be

of exposure.

With this background, it is difficult to explain the curious
hiatus of the next 25 years.20 Little was done, regulations
and goverrtment inspections and supervision were infrequent.

ampie, in a clinical survey of 1,117 asbestos insulation workars

ST

cunducted by us, each worker was asked about dust counts ka2 -
. 21 . -
Their employment covered the span 1910-1932, In approximacslys

3,500,000 working days, saven dust counts had bezn olszrved; w237, in

relatinon to recent Vorkeoa's Compensation cloirms
P
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Towards the end of this "silent era" some disquiet appeared concerning
the question of asbestos-induced cancer, and was augmented by an obser-
vation reported by O'Donnell and Mann in 1957, from a nospital in a
city in Pennsylvania with aa asbestos factory, that of 27 cases of

22
ashestosis seen by them, 13 had had lung cancer,

It is worthy of note that during these years of inattention, years

in which the use of asbestos grew approximately five-fold in a rapidly
expanding industry making thousands of products, approximately one
million United States men and women began work for shorter or longer
periods, unwarned and largely unprotected, a fact for which our
scientists can take littie pride and little credit. This is especially
true because many of the cases of asbestos disease nov being seen in

the United States had their origin in uncontrolled excessive exposures

23

during this time.

* %k Kk k %k % *x ¥k %k %k %k

Fifteen years ago, asbestos dis:ase in the United States began to attract
much more attention., A number of studies appeared which identified three

major problems, which we have not solved and with which we are now con-

cerned.

First, although the frequent prisence of pulmonary asbestosis among
workers in the asbestos trades had been demonstrated 40 years ago, this
knowledze has not resulted in an important reduction in its prevalence
among such groups of workers nor in the prevcention of its more serious
consequences, cor pulmonale and respiratory insufficiency. 1In one study
of ashestos insulation workers, for example, of 1,249 rien who had been

members of the insulation worker's union in the New York metropoliton

et e = oty i T T i et e W Sl
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area at any time from January 1, 1943-Jecember 31, 1952, 1,117 %

2
x-rayed during 1963, 1

542 had abnormal x-rays. Notable was the fact
that of the 725 with less than 20 years from onset of exposure, only
203 were abnormal, On the other hand, of the 392 men with loager.

durations from oanset of exposure, 339 had abnormal roentgenograns

(Table 1).

Moreove», it was found that in many groups ¢ workers from 3 to 77 of
deaths vwore duc to cor pulmonzle and respiratory iusufficiency.zﬁ‘io
Identification of the problem 1930-1935 had not been sufficient to

prevent the occurrence of the disease.

* ok ok ok Kk x ¥ kK x K

Second, and perhaps more important, although the persistence of asbe:-
tosis a5 an inportant industrial hazard was rediscovered, it soon be-~
came evident that it was not the princip=l hazard of exposure to the
fiber. The principal difficulty was clearly cancer. Two critical
studies showed this to be true, both in the factory production of

asbestos products27 and among workers using these materials,

In our experience, approximately 40% of deaths among asbestos insulation
workers in recent years have been due to malignancy. In one study, we
have followed a cohort of 632 asbestos insulation workers from January
1, 1943 to Decembrr 31, 1974; they continue under ohservation, Alto-
gether, 305 deaths were expectied, 4351 occurred. The excess was
largely due to cancer, Age, ycar and sex specific analysis indicated

that 52 such deaths wera to have been expected —-- 200 occuvral,

ot
—
W

Sneciflicully, cnalysis of the cancev deaths by site indicate T tha

luig conee - destlis wers Tikaly to bave oscurred; 859 were found,  Soce

1€6G9001LS
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two or three times as many cancers of the esophngus, stomach, cclon and

rectum occurred as expected. There were also 353 dcaths of mesotheliomn,

10 pleural and 25 peritoneal. Of course, no deaths of this rare dis-

<

o4 .
- .

ease were expected (Table 2).

It was of interest to find that, among the nesothelis~z deaths, there

were more peritoneal rezothcliowas thin pleural., This observation is
o

consistent with that nade by Entickr2p and Saithcr & anonX vorkers in

an ashestos factory in London, and is in contrast tu tne location among

patients with mesothelioma derived from environrzental contact with

n nature of exposure

[N

29 .
asbestos. Perhaps differences in intensizy and
are responsible for this variation. Direct occupatiional exposure, with

. its exposure to large numbers of fibers including, perhaps, ingestion

as well as inhalation, may be more likely to increzse the risk of

peritoneal mesothelicna while the far fewer fibeors in envirommental

circumstances, tend not to lead to such disease.
Similar findings have been obtained in other studies. In one, we have
been following all members of the insulation vorkers' urion im the United

States and Canada (Internatiomal Association of Heat and Frost Insu-

lators and Asbestos Workers, AFL-CIO, CLC). On Januzry 1, 1967 there

were 17,800 such men. By the end of 1973, 1,577 decaths had occurred,
Again, there were approximately three times a5 rany cancers as ex-
pected (Table 3). And again, lung cancer, rwsetnelicra and gastro-
intestinal cancer vere the principal categori:zs of such cxcess neo-
plastic deaths. 67 dcaths of lung cancer vere anlicipated; 321
occurred, There were 103 deuths or posothel onl (cgain vith a pre-

ponderance of p<:itoneal sites ol origin) and & - sl incrioase of

¢ELS9001S
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cancer of the esophagus, stomach, colon and rectun, It was of interest
that cancers of other sites were also, in the aggregzate, lncreased (103

“expected, 165 observed), Vhile increased risk of cancer of & number o
L] S

\ . . * e tE cr it
P SR e E T T e

) 30 AN o S .
other sites exists (larynx, oro-pharynx,31 and others) the infreguency

of such neoplasns in general makes it advisable to seek further experience

before a firm opinion is expressaed concerning the extznt of such increas:d

risk.

Ve ﬁavc c?nsidered the possibility tgat the complax environment in
whichithese insulation workers are employed (industris! corstruction)
might in some way influsnce their mortality risks. %e therefore urnder-
took t> investigate the vorkforce of two factories z—z%iug insulation
materials, exposed to asbestos but not to many ¢of tre other —aterials
found at construction corksites, The first was z piz=zt which nade
‘amosite asbestos insulation materials (pipe coverinzg, block, asbestos
mattresses, etc.). Introduced in the late 1930's, their use increzssed

during World War II. A factory making the products started production

in an eastern U.5, city in 1941,

From June, 1941 to the end of 1945, 933 men began work at the plant.
Some worked for as little as one day, others for ore or more months

and a number for some .h2t over 13 years, until the plant ceased oper-
ations in November 1954, We have traced this group of workers to-
December 31, 1974, Table 4 ircludes their mortality cunerience, start-
ing five years from ouaret of work, It will be roted that their experi-
ence was very much like that of the construction worlkers vho used the

woducts made 10 this  ~stor . Aruain, thors vwas thres S iies
- )

incireuse of cancer of 11 sites (00 anticinated, X137 ls.rvzi),  Too,

EE6SI001LS
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lune czrcer, gastrointestinal cancer and mesothzliom2 were the major
R ’ .

categories with excess meoplastic deaths. These experiences confirx

'Léérlier’obéervations of neOplastic‘risk*associated with this work.

-
: ceTo PR E B - Totipee o b R S PR

In an investigation of workers in another asbestos factory (the largest
in the United States) we had less opportunity of focusing on the pro-

duction of imsulation materials, since many other products were made..

Nevertheless, the results are a2gain of interest. On January 1, 1859,

there were 689 production ewployees in this factory (including 611

males) who had begun work before January 1, 1939, We have studied the

rale nortality experience January 1, 1959-December 31, 1973. There

was little difference from our findings in other cohorts. Again,can-

cer proved to be the major asbestos hazard (although asbestosis, as

in the other cohorts, was an important cause of death). Or the cancer

categories, bronchogenic carciroma, mesothecliona and gastrointestinal
cancer took pride of place (Table 5).

* % ok %k k Kk Kk k ¥ Xk

A third major difficulty now with us is derived from the appreciation

that it may take much less asbestos to cause cancer than to result in

asbestosis —- sometimes, very little indeed, We learned this first

froam the work ol Wagner and his colleagues 9 and Newhouse.33 So
alerted, we have become concerned not only with asbestos workers, but
with widespread dissemination of asbestos from the primary vorksite,
exposing both otiier workers nearby as well as individuals not associated

with the work at all, but exposcd to asbestos as a result of environ-

rental pollution, Examples inrclude household contamination by dust

brouzht houe by workcrs to their housechsldy and asbesios 2ir pollution

€669001S
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from asbestos-using facilities, contaminating surrounding neighborhoods

and, to a lesser extent, the genecral environmant,

Lispe P sus

" Such indirect- exposure of workers has been bartibularly'ianrééafigh}ghé;;m%
-United States in the construction industry end shipyardé.;{;g,;hgvfg?mer,
since 1959, a particular hazard has resulted from the usg\ot(sprayed -

asbestos fireproofing.34 This is now strictly controlle_d.35

Anderson and his colleague536 have also demonstrated that family contact
asbestos diseass, a-ong wives and children of asbestos workers, is much
more conmon than originally auspected, 326 houschoid coatscts of
workers employed in the amosite asbestns factory for shorter or longer
periods 1341-193% were examined in 1974-1975., Approximately ono-thizd
had characteristic parenchymal and/or pleural x-ray abnormalitcies

“(Tables 6 and 7).

At further remove from occupational sources of asbestos contanination,
there has also been concern with asbestos pollution of general community
air.37 There are numerous sources for such asbestos air pollution in
the United States.38 In recent months an additional source has been
identified: air within buildings fireproofed with asbestos.39 Con-
comitant with such environmental contamination has been the frequent

finding of chrysotile asbestos fibrils in the lungs of urban divellers,

* ok % ok x ok ¥ ¥ ¥ %

GE6S9001S
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Current United States Approaches to Control of Asbestos Disease

Perspeétives which provide a backgrouad to approaches designed to control

derived

briéiihiﬁ&feviéﬁé§t6§ disease in fhélﬂuifngS;ates are‘igfgei§

B 2 B T R T LI el te b REL LT
‘from experiences such as those above and are reflected in’proposed regn- -

.
L ren eyl

i 41 . 35 0 e
lations, either in occupational or environmental circumstances.

1. Asbestos-associated cancer of primary concern. Control measures

are now based on the realization that it is necessary to prevent
asbestos-associated cancer, as well as asbeStosis.41 In general,
this implies that permissable asbestos concentrations need be

significantly lover thon those calculated to minimize the rick of

asbestss alone,

2. long period of clinical latencyv. 1In seecking to prevent cancer,

it is appreciated that the long period of clirical latency of
asbestos cancer must be taken into account. Our studies and
those of others have demonstrated that cancers associated with
asbestos exposure frequently do not become clinically evident
for at least 20 years after onset of exposure. Often, the
elapsed period is 30, 40 or more years, We have analyzed deatks
of lung cancer in our cohort of 17,800 asbestos insulation
workers in the United States and Canada, from January 1, 1967 to
- Dacember 31, 1972, Table 8 demonstrates that there were no
deaths of lung cancer among individuals with less than 10 years
from onset of exposure. A small increzsed risk was found in
the period 10-14 years from onset but the major impact of the
increased lung cancer risk was observed 20-40 ycars from the

beginniny of work expasiao,

9E€6G9001S
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It is likely that "duration from onset of exposure” is, in some

instorces at least, a composite effect and includes both the in-

time from

fluence of total exposure and that of the passage of

g - ;
B DU R ETIP O, PN

first exposure (or, more accurately, from the time Suttjgledf'ex-
N I e T LA R X S

posure has occurred to resuit in increased cancer risk - "effective

exposure’).

3. Brief (excessive) exposure may produce later disease. Even brief

exposures -- 2 day, a week, a month -~ if excessive, can later
result in disease. The inhaled fibers remain in the lumg. Thus,
the men erployed in the amosite asbestos products factory mentioned
above 1941-1945, worked for varying periods of tire. Approximatel:
one-third worked for three months or less, one-third for a year or
pore, Even less than three months of work resulted, durinz the

pext 30 or so years, in significantly iﬁcreased cancer risk (Table 9).

Nevertheless, those with longer periods of work had even greater

risk,

4, Multiple facter interaction -- cigarette smoking. 1In 1967, it was

found that the risk of the most important occupational asbestos
cancer, brouchogenic carcinoma, did not depend upon asbestos exposure
alone., Rather, if there were absence of concordance of two agents,
cigarette smoking and asbestos, there did not seem to be a signifi-

cantly increased risk.

In the first cohort study detailed above (Table 2), on January 1, 1963
there were 370 survivors of the group whose observation had begzun

in 1913, Vher these mon wers exwined, eoch was asked of his «uwnkine
habits, 87 nen had no histovy of cigurette smoking and 283 had such

history, By April 30, 1957, it was wprtivipaied thac viroually no

U2

LEGSSO0LS




. workers who smoke cigarettes have approxinately €2 tizes thé Tis

dexths would have occurred among the non-smoXers. Yot o2z $id occur

despitoe their long years of asbestos work. On thc other n:zzi, 3

deaths of lunv cancer had been anticipated 2mong the 263 =2
N BRSNS R v J i

24 were observed. It was culculated tfron thase :z:a tbz’ esbestos

.

\

of dying of lung cancer, compared to men of equzl! zags whd

snoke nor work with asbestos (Table 10).

8£6590015

The cigaratte sroking-asbestos interaction hzs bHz:zn conlirzzi in

= d

A o

a larger study.

on the basis of rates derived from the generzl tozilziion 2 the United
2 deaths occurred. On the other hznd, :zz:ing ¢ 297 zen
withk & recorded history of cigarette smoking,

lungz cancer were expected, and 179 were observzi

No clear association with risk of mesothelio~z =zs been cbszrved,

22s5tos workers

1]

nor of cancer of the stomach, colon or rectuz=. A

who do not smoke may still die more frequently thz: expectel of

these d-.scases, or of asbestosis. Nevertheless, 1 they €5 sooke
cigarettes, our data indicate that their risk oi Z22th oi lung

cancer is approximately eight times that of othar szoXers,

There is little Zoul: that =z dasc

5. Lase response relationship.
response relatiouship exists for the several c:Lz:itons-zssocizted
discases, This is well denonstrated by the exyo: l2nce 2 T2
airusite asbostosx factory woirrters velforredl T choro TRl 2oand G
Here, vorkers wvers expos-cid to the smao fibor, & w17 Ths sam2
poesiod of ting, 1obing the samd products, ir tho fome elln ot They

N )
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varied. however, with regard to their total exposure. Such variations

were reflected in differences in the risk of death of both asbestosis

SN

N R e L. TR e e

~and asbestqs-nssopiated,cancer,,

Lol T e O S ;‘f«é.ﬁh}@;&}:d.i:’%}

-Itjﬁaf be that riék‘ai;;-varies withvéfﬂef chtors: éu;ﬁ iéiiqﬁenhity
of exposure, peak exposure, type of fiber, individual ;Q;Eeﬁtibility.
etc. Insofar as fiber type is concétné&, ﬁ#gner44 has ptéposed that
crocidolite has a greater potential to cause mesothelloma than do
other Eiber types. Our own studies provide little information con-
cerning this hypothesis, Chrysotile has long been the principal fiber
type used in the Unitod States. Comparativel:r little crocidclite

was irported into the United States until Vorld war II,31 and it

has not beon used in insulation materials utilized by Lhe asbestos
insulation workers invescigated in our studies. Our data do no:

allow comparisons, therefore, between crocidolite and chrysotile
risks, Amosite was also imported in the United States in scant
quantities until the last part of the 1930's 2nd the 1940's, Vhile
1940 and 1950 deaths among insulztion workers24 are unlikely to have
been influenced by anosite exposure, it would be difficult to

scparate the influence of amosite from chrysotile since that time,
since exposure to both fiber types could have occurred and sufficiently

long in the past to effect analysis of deaths 1960-1975,

An unres.lved question related to thep:odlerof "dose-disecase
responss’ relutionships is whether or not a "safe' exposure level
exists, vhether there is, for ashestos, as for any carcinogen, a

5 .
mue, ogsnoo faitl & to

=

.

Tindl evidenars for a fhieslald dasce of ashostas Tor uvesolthriliona,

6€659001S
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Froz o praciical point of view, one migh® cousider the observations

of a continuous reduction in identifiabl? concer risk with decrease

G et sl TR N : - Cerel wEle v
" "fn levels of exposure suggest that it may be feasible to reach

115 dbFins

fiiy

increased risk of cancer of those sites known to be associa ed with .

a neoplastic effect of asbestos.

Industry efforts to control exposures, In the last several years,

ti:ere has bee: sharp increase in the scope and inteansity of findustry

efforts to control factory exposures, and the irportarnce of avolidanca

of cigarette smoking is also now being stressed,

Encd product uvsc major unresolved pr.blem, Still urresolved is the

coutrol of exposures encountered in the use of asbestos products.
This is not only true in the construction industry, shipyerds and
paver plants, but in such uses as brake repair and brake maintenance,
as well as in the end product use of some asbestos materials by the
general public., Attention has recently been called to ome such use,
the home utilization‘of taping and spackle compounds needed for home
repairs and rebuilding. Analytical studies showed that many con-
tained asbestos, without warning labels or instructions for the

use of special protective precautions,

Demolition, waste disposal, maintenance and repair, Waste disposal,

deiolition of ashestos-containing structures and the necessity for
repair of facilities containing asbestos materials are thorny prob-

leos,  Sa fayr, litiio ve<earch has been deveted to this guestion,

0165900 1S
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U, S. Environmental Protection Agen
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although some notable efforts have recently been made,47 and the

is seeking to establish regu-

‘ ,mj.nimizing envh _g,?ntal pollution :rom these

Environmental exposure; conjugal, neighborhood and general community

disease, Although family contact and ne. neighborhood residence have
been cleérly demonstrated to carry a risk ofesbe;tosdisease; the
magnitude of this risk has not been established quantitatively.
Indeed: although it is known that mesothelioma may result in such
circumstances, there is no information whether other asbestos-
associated cancers might also occur in excess among people so ex-
posed. It is unlikely that extensive asbestosis, sufficient to
result in death of cor-pulmonale, will often occur although I have
seen cases of moderately extensive pulmonary fibrosis (2/2 in the

ILO-U/C classification) among wives of asbestos workers, Studies

are currently underway in our Laboratory to provide information

on the extent of asbestos-associated disease other than mesothelioma,

among family contacts and neighborhood residents. There is no evi-
dence at present that asbestos exposure of the community at large
("general asbestos air pollution") has been associated with disease
risk, although attention has been called to the fact that meso-
theliomas not known to be associated with asbestas exposure
(approximately 15% in the series of Greenberg and lloyd Davies

48 . . S
and Vebster ) have also bsen increasing incidence,

Asbestos contamination of public water supplics. Asbestos may be

found in some food and beverages, presumably as the result of the

filtration of thesc producté throuzh asbestos filters or as the

IM6G9001S
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' 49
result of use of water contaminated by asbestos. Water nay

naturally contain fibers as the result of ground waters coursing

ported through asbestos cenent pipe -could, in some circumstances,_-_f

50,5
be contaminated by the asbestos cement material. L - There are,

at present, few data that would allow appropriate evaluation of

2 potential hazard, especially since the question of asbastos

52
disease resulting from ingestion of the fiber is still unresolved.

It has also been found that wide contamniration of public water
supplies ray result from dispcsal of ashestos-containing waste,

. . . . < . §3,54
as ir the contamination of lake Superior by rininz op=rations. '

Ineffective therapy. To the present, little has been achieved in

terms of improved survival of asbestos workers suffering from
asbestos-induced cancer. (Insofar as asbestosis is concerned, much
can be done to lengthen life by appropriate medical surveillance.)
In our studies of asbestos insulation workers in the New York
metropolitan area, we observed 1,249 men from January 1, 1963,

370 men had long experience, having been menbers of the insulation
workers' union in 1943. By December 31, 1974, 7 pleural meso-
theliomas, 21 peritoneal mesotheliomas and 49 lung cancers were
observed. All 28 men with mesothelioma are dead znd 45 of the 49

individuals with lung cancer. Among the 8§73 r.cn vho vere adndtted

to the union between 1913 and 1962, 2 plcural :iesotheliomas occurred,

and 1 pervitaieal, AYL 3 v ocye dend, SinflooTe 10 dnsterces of

lung cancer were seca by Decenber 3, 19747 ¢ o0 tha 10 are doed.

90018
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Epiloguc:
It is ‘Sobering to consider that the -asbestos disease and asbestos~ -

a8 gééiigt‘ed deathsthat % 3

s‘.

aré‘lifgcly\relgféd.tOTtho,tqadoquatelyﬁééhtfolled use Qt_
1930-1940, when some 200,000-300,000 tons per year were used-in the
United States. At present, approximstely 650,000 toas per annum are

used (Table 12). To the extent that this use is inadequately con-

trolled, we will see deaths of asbestosis and cancer in the year

2000, and la’cer.:’5

EN659001S




Table 1

2l

X-ray Changes in Asbestcs Insulation Wurkers

Mh6G3001LS

Asbzstosis (crade)

Onset of % %
exrazure (vrs.) No. Normal Aunormal 1 2

43+ 121 5.8 94.2 35 51
30-2% 194 12.9 87.1 102 42
25-29 77 27.2 72.¢ 25 17
10-19 379 55.9 44.1 i55 2

c-9 346 89.6 10.4 . 3z 0
1,117 51.5 48.5 3556 126




Table 2

g ‘,:;;ggpécted and observad deaths among 632
N.Y.-N.J. asbestos insula¢ion workers,
Japuary 1, 1943-December 31, 1974

Expected* Obhserved

Total deaths, all causes 305.20 451
Total cancer - ell sites 52,02 200
-Lung cancer 12,20 89
Pleural mesotheliona *x% 10

*% 25

Peritoneal mesothelioma

Cancer of stomach, esophagus 6.46 20
Cancer of colon 7.64 23
Asbestosis *oke 37
253.18 214

All otbher causes

*632 menmbers were on the union's rolls on January 1, 1943,
9 died ba2fore reaching 20 years from first employment.
All others entcred these calcylations upon reaching the
20-~yeaxr fvom onset of first exposure point. Expected
deaths are based upon white male age-specific death rate
data of the U,S. National Office of Vital Statistics from
1947-73, Rates were extrapolated 1943-48 from rates for
1949-55, and for 1974 from rates for 1969-73.

**U,S. death rates not available, but these are rare causes
of death in the general population,

Sh6G9001S



Table 3

ST00659L6

Lxpccted and observed dcaths among
17,8C0 asbestos insulation workers
in the U,S. and Canada, January 1, 1967-
December 31, 1973

Expected Obscrved

deaths* deaths Ratio
Total decaths 1131.11 1577 1.39
| Total cancer - all sites 09,27 658 3.14
, Lung cancer 66.99 321 4.79
A Pleural mesothclioma * ok 36 -
Sl Peritoneal mcsothelioma ok 67 -
o o Cancer of stomach 9.82 16 1.63
Ny Cancer of coion, rectum 24,55 39 1.59
, Cancer of esophagus 4,60 14 3,01
All other cancer 103.31 165 1,60

Asbestosis *:k 119
All other causcs 921.84 800 0.37

*Expected deaths are based upon age-specific white male death
ratc data of the U.S. Notional Officc of Vital Statistics

from 19G3-1973, Rates werc cxtrapolatcd for 1973 from rates
for 1968-1972,

p,, *+Y,8, death rates not available, but these arc rare causes of
N death in the general population,
" . 1}
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' ‘Deaths among ‘933 workers employed in an amosite’

asbestos factory, starting flve years fron’onsetv
of work 1941-1945 to Degcenber 31, 1974

Lh659001S

Deatns 1946-1974
: - ‘
Cuuze of dcath Expegted Observed Ratio
All causes +285,62 433 1,69
Cenuco.s - oll sites 50,10 157 3.13
Lungz caacer 12,45 83 6.67
G.1. ooncer 12,05 24 1.99
Picural mesothalionn * % . 5 seo,
Peritoneal mesotholioma LA 5 —
"Axbestas” cancer 24,50 117 4,78
Otrer cancer 25,60 40 1.56
AS‘.)C“‘L‘OSiS o 28 es oo
All other causes 235,52 298 1.27 |

* 128 workers weve omitted from these calculations: 33 had prior
asbestos exposure; 38 died in the first five years after onset of
employment., 49 were not completely traced; and eight had other
asbestos employment after the five year from onset point,

" ** Expected deaths are based upon white male age-specific death rate
data of the U.S, National Office of Vital Statistics, 1949-1973,
Rates were extrapolated for 1946-1948 from rates for 19-19-1933 and
Jfor 1974 from rates for 1959-1973.

*ex2  [U,S, destn rates not avallable but these aire rare causes of death
in the general population,
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Distribution of 326 household contacts of amosite
by relationship to worker

Chil-tren

Sibs

Othe:rs

asbestos workers

Felationship
Wives

Daughters
Soas

Sisters
Brothers

Mother
Father
Oousins, etc.

Table 6

Number

83

118
70

20
12

188

23

Percent

107
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Table 7

X-ray gbnormalities among 326 household
members of anosite asbestos workers

Number of
X-ray findings household menbers

Pleural thickening 42 (13%)
the only abnormality

Pleural calcificaticn 7 (2%
the only abnormality

Pleural thickening and 3 ( 1%)
pleural calcification

Irregular opacities 35 (11%)
the only abnormality

Irregular opacities, 27 ( 8%
pleural thickening and/or
pleural calcification

Total 114 (35%)

056G900LS



Deaths frcm lung cancer emong 17,800 asbestos
insulation workers in .the U,S. and Canada
Jenuary 1}, 1967-December 31, 1972; relation
to elapsed period from onset of work exposure

- Lung cancer

Expected Observed

Years froo: onset deaths deatkhs Ratio
< 10 0.56 0 -
10-14 1,97 5 2.5
15-19 5.87 23 3.9
20-21 9.55 34 3.6
25-29 10.70 56 5.2
30-341 8.20 60 7.3
35-39 4,68 29 €.2
40-41 4.84 27 5.6
45-149 4.51 19 4.2
S50+ 4.97 22 4.4
Total 55.87 275 4.9

Expected deaths are based upon age-specific white male
death rate data of the U,S, National Office of Vital
Statistics. Rates for 1972 were extrapolated from data
for 1967-1971,

1S6590018
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Table 16

Lung cancexr sniopg 370 NY-NJ
asbastos insulation workoers,
January 1, 1963-April 39, 1567

No history Hiétory
- of cigarette of cigarette
smoking smoking
Nurber of men 87 283
Expacted lung cancer™ 0.15 2,98
Observed lung cancer (4] 24

*Hamnmond, E.C. Smoking in relation to death rates of
1,000,000 ren and women, In: RCI Monozraph #19, 19635,
P. 127-204.
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Table 11

Exrvected and observcd deaths of lung cancer
amoun; 17,800 U.S. and Canada asbestos insulation
workers, J2nuary 1, 1957-December 21, 1972;
Relation of cigarette smoking

Deaths from lung cancer

¥o. of

persons Expcctcd* Ohserved Ratio
Smoking habits
not known 6,144 16.76 94 5.6
ST " “History of
e e cigarette smoking 9,590 31.60 179 5.7
No history of
cigarette smoking 2,066 7.51 2 0.3
Never smoked 1,457 4.40 1 0.2
History of pipe
and/or cigar only 609 3.11 1 0.3

* Expected deaths based upon age-specific U.S, mortality rates
for white males disregarding smoking. Lung cancer estimates
based upon U.S. rates for cancer of lung, pleural, bronchus
and trachea, categories 162 and 163 of the Intcrnational
Classification of Diseases and Causes of Deaths, 7th Revision,

186590018
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Table 17

Coaszwiption of Astasios

120,092
262,C2)
727,000
710,000

862,000*

*Cnrvsotile 839,200 tons, amosi
4,27 _Lons, crocidsliice 17,908
tons end anthophyll te 1,182 ««
(Source U.S. Bureauw of Miroz.}
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