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raulti; ltication of the nu! M.-c znd variet ions, it would per-
haps be mnure accurzie to categc-xize wersm pesed to zshestes zs “as
testes faxtile workers,” “asbestos insula ; rs," “zshestos miners,”
“zshesies mill workers,” “asbestes-vement workers,” ete. The different oc-
cupetions vary widely in imporiant respects; in intimecy, intensity znd
durztion of exposure, in varicly :-."d urzfe of zzbesios used, in werking
conditiznsy in concomitant exposiure Lo other du:'.s cr inhziznts. The imn-
roriznc2 of this distinclion znd thz pzrallel o

study tha exyerience of asbestos expszure in oth . :

by the fzct that sb s(cs textila workars are new a msinerily of theiz ox-

pesed during the indusirial vse of asheslos,

w or‘.-'.c:rs "‘l'.

th its rmd confirma
the re:-a t znot 3 the Factory De,-.-.ra::cnt in Great
Eritain ha eCis ; A e exceptio:::.l occv.rrez:c-:s orrenre-
.
L.

—
€% hs scope of the

nir
Morconir, in olh

;
in the dust {o which workers were exposed, which weulé have zdded an-
cther complivaling fuctor. It was zeeopted that there were considerztle

inbers of we s exposed to mined durts whose rick weuid net e cuecus
nenfed by study of (ke asbestes textile indusiry

*Tilz rindy wo gt 2 Ly the Hoakh Neseareh Council of the City of New

Yerk. .
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110 Annals New York Aeademy of Sciences

although somie disoribed exjeriences in ashestos mille,% yshestev-cetnent
werss!t or fucteries producing g sariety of :.~'Ln.--to- pr«-ducls."' Such
studies had the s, e of h:r.'ing availuble for investigation suthiciently
large numbers of indisidends to allow for ~titisticn) e lu..ln-n «f the ob-
servations mide, There was the .mc' -d advaniage that in muay of the fic-

turies thére were a considersble number of individusls with extended
periods of exprsure. aliowing for wralysis of the effect of pronnged
vXpesLre,

An importunt crew of industrial aslestos exposure has bzen zshestos
insulation wurk, The first astestes fuctory upencd in Great Dritzin in 1871
with the (apansion of the asbiestous textile industry begianing 10 y
later conseguent upen the a availabilive of high grade spinning asbestos from
Cunuda.® Yet nshestes was used for heat insulation in 1866." Asbestos
rement was :.ux'ur. ced us a boiler covering about 1870 and other ashesztos
insulation products were introduced in the next three decades. Coramercial
jreduction of ashestes insulation materials was recordad at Jeast in 1374

Just zs in Grezt Britzin, '-rly studies cencerning zsbestosis in the
United States did not mention ashestes insulatien workers. Neither Pan-
coast™ ner HoTman™ charuc u'ized the aslestes trade in which the work-
rmen referred to by them were er:gn.g::d. The fArst official claim for

: =2 with ashestes in the Ul S, was in 1427 and, avain,

-3{s in an insalation worker.
and in the annual repurt of

criss for h.e vear 1 36,%° ‘l'"gmg. or insula-
. deus. S\mﬂ.; . Hervieux in France
angers of such end preduct use zs insulation

H A T

work.” The only larye scals sunrvey of a:‘-f-ﬁos insulation workers wus
n the U. 8. by Flex<c}'=r et al.in l"t-ga They fmmd c-nlv thiee

orav

arela 3 L‘ruort..n 1 9a percent of these
examined by them hzd worked for less than 10 yezrs at the trade-and, as
1 on of the risk of insulation workers limited to study

i
f men with relutively shert durstions o

ing
{ exposure may be mislezding.

Astbestos Insviotion in the United States
N

h

ure of Sher end sodium sé!icate was first u-ed as zn

A<bestos, as a 6l 3
- M - o, ~ oot -
in~ubcden materinl in 18386 and sz sl ia

: z:i0s ceinzat about 187C. Mucaes
with u-bestes az i binder scun follewed and air-cell covering, mude with
1

corrugated asbestos naper, wes antreduced in 1898, These materials ure

St dn Lees with o
The 3r<t union of

asuintien vworkers in the United States war furmed
in New Yar €

fer a chartsar i
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Selikorl e al.: Asbestosis Amony Insulation Workers 141

sderessar of the 2merican Federaticn of Labory, }'e Salumuender
.oeiation of Beiier snd Pije Fu:I:f.- rs.™" In 1910, ("'. nt vrion of

1]

slation workers in this coweniry was chartered by the A, F. of L., us the.
ranticnal Asseciats { Yent nnd Froest insulators and Ashestos Wark.
Lwiththzz the Salarmznders’ Association of New York

T ciker inde Lrough ihe couniry ™ The members ef this
en are inculz Lers, primarily emploved in the beilding trudes
“ng constructic ticn .\u“" bhut alro empioyed as insclation werkers
shipyares ...n'l rowerhicuse construction and repzir. Much of {heir work

‘atheo
o5 with poor ventilztion. The men genzrally work at all parts
:de; few are srecialisis :t one part of it or limit themselves to cie
~terial. Conditions of work vary {rom job to job and from coumpany to
sipany. Among the 1,117 men we hzve examined (see below), {ewer
.0 nine per cent of those with 20 years of werk experience or more had
shed for cne empiorer primarily —even zfter four years of work ex-
'ith their original empleyer. Review

szn zir hut it sunetimes is, 22 aboard ship, in rather tight guar-
of

rienze lcss than haif |
ticzs with insulation werkers from varicus parts of the Unilzd
ith knowledgeztle omcizls of the union and insuletion em-

s Indicalcs that {z alerizls and practices are rathar the
.a2 tareugh the count zta published cencerning the wirk
-cliezs in olhcr couniries hat nsbestos expesure in insvlaticn
ki e \\'orld over
n tion workers zra subject is liniled
1in : eq is u§ed cealzin no astestos. Sevc;..ty- :
= vears zgo, the magnesia pips coverings had shrecled repe 2s a binder,

*h no zstastos. Later, much work wizs underizken with hair-Telt, wool-
i, eork, rock-weol In tI'e r‘mt three decades, fthrous glass products kave
=4 these have been sup pl-...._r..:d rzcently wilh
s for czrizin agpplications. Of the asbesios-
uvsed by these men, mzgnesiz blink
}": most importznt. This vsuez
stas. W7 mla asbezstos ceme

zmed and expanded plastie

or ils manulzciure, it a’<o e
s. Asbestos parer products
nt but zre uvsed in much

with which these mzn worked
«w of aid {rads and technieal pub-
zntury to zbout 1980% indiczies that
"u‘-riais have remained zbout the same,
ire of {he oyt

i :¢10s conlent is con-
f scurces of U. S, imports of as-
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Ferntoon, ehrvantile actieatos Wiy lorgely used.'™ This has Leen eonlrmed
atadsees of muzacan Mook vitnined during repair work. Ia later sze
mens « olitained, crocidolite has also been found, Moreover, materials us
for sanspeoasainten, while contzining the rame zmatats of asbestos as abev
biepran in 1024 1o Rave signifeant amounts of smosite in addition to chrys:
tile, becanse of the lichter welght of the rnaterial™ Muce™ has recent
hroupht shiprard insylation experience up to dzte. cumparing it with th
efimervitsoms of Fleischer and collezgues,™ and concludes that *. . . insulz
tion tnsteriais wid work methods have remmained essentially the szme’

sitee 1030,

Meses cremienst o7 dust exposures of insulation wotkers have bzen but in.
frequentiy rejerted and have bzen hampered by the varied nature of the
verk. As in oiher zshestas work, peak counts zre met which 2re exces-
stvely hizh but gen-sudly counts for asbestos fibers have been within the
five mypp<f. MUPUCL of the ALC.G.LLH.™ Such counts 25 have been availzble,
made Jduring work engaged in by the men studiad by us, have shown a
range imitur to thut of published counts™

Prrsenl Investigation

We undertnok ta study the question whether zsbestes exposure during
in<ulatinn wark in the U. 8. wax associated with the hazard of 2zhestosis
and its complications, Qur investigations have been ¢oancerned with the
1322 members of the insulation workers union in the New York (Locai 12)'.
New Jersey tLocal 32 metropolitun area. The New York Local of the
Union is o direct tinesl descendant of the Salamanders’ Association, znd
is the aldest Union of in<ulatinn workers in the U. S. The 1522 men studied
Ly us inctude all members of these Locals from 1942 to 19682, On December
A, 1082, there were 632 members and 830 men subsequently joined be-
tweenr 1912 wnd Devember 31,0 1962, This includes every man who wvas a
1heae lucatls at any time in this period, whethar or not

he remaintied in the trade as an insylation worker. [t is belisved that the
eaperience of these men fairly vepresents a cross saction of the experiznce
of insubativn workees during the histosy of this trade in the U. S. Records
of the anien dicnte that these loenls had 335 mzmbzars in 1914 znd that
1788 members were andmitted to these locals from 1915 to 1963. In the
Unzted States a1 wieie, the Insulation Workers Union in 1914 had 1487
membhers and 23328 were admitled from 1915 to 1963, The adequacy of
our samiple van be wacpeal by refereace 1o these firures (see TARLE 1),

micintaee of

However, vt data does nat include infarmation concerning nonuaien in-
sufatien workees, miintetane insulation workers, insulation wark as part
of wther frdes wr gndeetutien by insulition workers in cther unicns, The
numter of men anvelvod an instlation work in these areas is not koown

Ter N,
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TavLe 1
Srunhy CF Asiustes [NarLaTiony Wonkees (N tire UNtres Sraves
ADEQUACY UF Saxipe

Total U. S. Meinzzrship, IAHNFLAW, 1963 ... 14,603
Tolal NY-NJ Membership, IANFIAW, 1963 ... 1,238
Txamined NY-NJ Membership, IANFIAW, 1963 ... 1,117

Tollowing insulation workers not studied:
PN
insulation workers.
cme mzinlenznce insulalion workers.
nsulziion” workers.
. Insylation work as part of other {rades,

. Insviation werkers in other vrdoas.

From January 1, 1443 to December 31, 1962, 264 men died. At the slart
of this study on January 1, 1963, 1238 men were alive. We attempied to
jocate and examine every man alive 0-1 {hat date, whalever his employ-
meat s‘.atus. For this purpcse, invilatien for examinzlion was voluntary.
‘The cocperation of the union =nd its mar nbemmp 2¢ fresly given. Union

scords were made available and were very valuable. The union is a stable
one. Its members are well-paid, skilied craftsinen, with little turnover
zmong these workmen. Accurate, detniied employment recesés, collzcled

weekly, are maintained by the union 2nd from these records it was possible |

to obtain the entire work history of e¢zch man. This data was used to sup-
plement (he work histories oblained from the men during their cxzmina-
tions (see lLeiow), and was utilized to provide empioymeant duta suffcient
to establish ¢rset of empleyment and curation of work extiriznce for these
men not examined. From the heaith 2nd welfare recerds, inforimation vwas
zvailable concerning every death among the members of these locals during
the period covered by our study znd, ulilizing these records, death certifi-
cates were oblained, facifitaling the location of hespital records, aulopsy
protocels, histological material, ete.

Of {he 1238 men alive at the start of this study, 1025 were active work-
ing mzmbers of the union, 63 were relired (principally becavse of zga),
34 were not werking bocause of iliness and 75 had withdrawn {rom the
unicn and were no lenger engaged as insulation workers, but were other-
wise empioyed (TABLE 2). :

Cne thousznd one hundred #nd severieen of tha 1238 living mammbhers
(£9.9 per cent) presentied themselves for examination. This included 984
of the lust of the wurstny memiers, 50 of the 63 relired memliers, 23 of
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Tt 2
wros Wepkirs UNneny Senviay TOURS. gAY

ctired | m |witdrawa| VWeTH0S T2l
members aiive

8 1 s 36

17 10 43 135

3 22 155 218

2 7 73 &1

2 23 333 <11

0 11 393 RE

34 5 1586 1233

1,522 members January 1, 1843-Dzcembar 31, 1262

the 31 who were ill nad 35 of the 75 members who RKad withdrawn from
insulation wark (TanLe 31. TABLE { contains an aralysis of the 1238 men
seeording to lagsed time from onset of their employment. It will be seen
that the very large majority of mzn in euch lapsad time category wa

examined. This inclusiveness of the survey was very gr«tlf)m;, fur two

rensons, Fivst, it will be scen frem zn acalysis of Tantz 2 that a hich oro.

*

peertion of the eider membiers, with lang werk expzrience and with Jern
jerioals of lepred time from anset of employmant are facludad among
“retired.” il or "withdrawn™ classifications. To have omitted these men

ve o
would have led to innccurate, selected data. It would certainly have made

Tiere 3
Astitatns Wonnins UNioN NOYSNJTL 1883.qu82

Siztus Janeary 1, 1963 (1,322 membars)

1, Bzceased e vt v eeneenna.. 264
2. AL¥@. . veeenranesancona. 1,258

Suates Na. Zxamined ©
Actized 50
ot 28
Withdrzown 55
‘Jyurk.n\__ acy
1,117 . 24.9

232 Memars Dec. 1, 1432 R3N sfmented Tag 30 1047 e Do Y 1357
Ratws of nen examined during survey 15531564,
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Tanee 4
FINAMINATION GF ASLEsvas INSULATION Wigaiug

Onzel of evpuzure . )
Prior lo cxaminztion (yrs.) ~o. Frzmined-
SC+ K] <
53-49 41 ' 9
<0- 24 £3 sS4
33-%9 Q2 a3
:0-23 126 111
23-23 18 16
Z0-24 €6 61
15-19 126 72 {01.€%)
10-14 225 205
$-9 18 154
0-4 220 182 (87.6%)
1,258 1,117

Aralysis by group, 2ccording {o oncet of werXk exposure,

dificult the eswablishmuent of the effect of a tong Yxpeed period from cnset
< expesure or the effect of 2 juny duration of expusure.

Second, in sddition o dala concerning onset of employment, inferieation
wzs obizined dzlailing the uctual numbler of yezrs worked Suring th
reriod from onset of employment. \Waile in inzny czses the {wo par

more or less coincided, in some cases the number of years worked was
significantly less than the elapsed time frem onset of eaposure. The com-
rarison of such data is of interest when z{lempting to separzte the efiect
of aclual work cxposure from Lhe eifect of mere passzge of time {rem the
initial expesure with inhelation and reteniicn of zsbesics fiter

Exzmination of each mzn included a delailed occupaticnal histary, Data

were recorded concerning onsel of empleyment, inlerruptio or
cause, numnser of employers, use of protective rem:ra{ors ateria
dled and emmployment in pzriicularly suspect zrezs of insulation weork such
as shiprard work and powerhouse consiruclion work., Healt

n

5'
m
b

(1]
g
-t
:’:.
po]
<
1]

wzs noted, including previous illnesses e1-d huspitelizaticns, as w

nt symplems such as dyepoes, cough, sputum, hemoptysis, gasire
al comnplainis. Smeking habils were rzcorded in cziail inclh 3
aset, nuinler of cigarcites smeted, and pire znd cigar smoking. i
ix dividual was no longer working, the rezson far this was ascerizin

Tl »g

Fhysieal exzmination was particelarly divected to the chuesi, but lhtl\u:gd

c!.:«rrir.n ten ¢f the skin, nonse and threat. fnger clubbing and cyancsis.

Crest expensicn was measured, hemeglebin end urine were routinely ex-
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e, Vital capucity wis wmzanured ia all cases and in maay, additienal
tsnresnents such ue MUEFR. TVC and MEC were a'so made, In muny
cases, sputum was eXaTined Tor ashestos budies and in almost Lalf, blegd
wis drawn for spiecial seradugical studies. In selectled cases, extendzd pul-
monary function favestiystions were undertaken, including arteriz] ges
“tudies, tung compliznce, pulmenary airway resistance, measurernznt of
ventilatory patimeters and diTusion studies.

Xeorar studies were jerhups the mest importznt part of the examination.

In each cise. a standard postereanterior film wus taken but, in additio
another panlerunterioe 4im utilizing 2 slightly more penetrating kilovolt-
- age technigue was alse expused. Our experieace indicates that this mzneu
ver is valuxble in X-ray examinations in this disecase. The standard tech
nigue is required since aver-pzaetration may well result in '.he locs of fin
reticube Abresis and, jndeed, din individuals with relatively beief wor
histories, it iz sometimes advzntlzgeous to tzke a third posterozntecio
fitm with a slightly under-penztrating tpcbnxque if such mihimal Sbresis
ix susjpweted. However, in the raen with lenger work experience, increzsed
. nenetcation may be required. First, theze men do a geod deal of manual
Libor and are often heavily muscled. Szeond, vleural fbresis is cornmon”
and p:\ru"cm"nnl fibres stally co=

r'?s‘m

'n

i sts, both decrensing radiofs

~&
Era.

bitity. Third, stch increased pzretration is oftza required to deincast
A 5 hnﬁmtmn especially when it coexists with extensive sleurzl thict

or is located in such areas as the posterior diaghragmatic suleus, b
ﬂ-c Eenvt, in the mediastinal pleura, ete.
Ohliyue Slms in hoth anterior o‘)hqu: sit were z2lso routinely tzken
i

jons
bi y in a2 dizsease with such

in each case. While this has ebvious applica
lower lohe preponderince as a<bs.~to~1\ ve hav found it particularly val-
uable in the demunstration of r-.eura] calcification. ’

. Results . -

Amang the : insulstion werkers ax :amined by us, evidence of
putmonary ashestesis was present in alinest half the e
Yevaluation, ridinlogica! chunge hes bzan used 2s the sol
f:. We understand, of course, that evalvation of the preseace
of zsliestosis limited only to N-ray finfings tends to result
tion of the incidence of nshestesis, but few instances of d

will Lo s overloked, Analvsis of vur data indicztes thut redialogiczlly evi-
dent pulawaiey ssheatesis vericd directly with the durstion of exposure.
Insulation workers with relatively short periods of expesure hzve u sig-
nifirantly Laver fncidence of pidmonary asbestosis znd this, when preseant,
wae wenerally of miniamd extent,

Of 216 men Whose eajosine Bid bepun bess then ten veurs hefore exumis
fadren, only X6 ar 1001 jer cont shioved any rediological zbavrmalite., Ia
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Selikof ¢t al.: Asbestosis Amang Insulation Workers 14 .

TasLe 3
N-zay CHANGES IN ASEESTOS InsvLaTiON WORKERS .

wesiosis (erzd

Onset of . o g Asbesiosis (grade)
expcsure (yrs.) Xo. Nermal Atnormal |.

rpesure dyrs. : 1 2 3
30+ 121 5.8 94.2 35 51 23
30-39 193 12.9 37.1 102 4 8
25-29 - M 21.2 72.8 35 17 4
10-19 379 53.9 <4.1 158 9 o]

c-9 ~ 336 £9.6 10.4 36 0 0
1,117 51.9 4£3.5 3€E6 12_5 S0

each of {hese czses, the reticular infiliration was minial in extent 2nd ix ) L

none was there evidence of pleural calcification. In only four was pleural |
fibresis scen. Of 379 men whose expesure kad begun {rom 10 to 19 years
VLelnre exz:nipation, more than kalf still had normal X-rays. Some sboor-
mality + cs seen on X-ray in 167 of these cases but in only nine wes the
asbestesis greater than minimal. In 85 of these men there was some pleural
fibresis znd in five, evidence of calciicztion™

On the other hend, among the 392 men with more than 20 yezrs elapsed
{rom onset of exposure, the very lerge majority had X-ray evidence of pul-
monary asbesfesis. Among the 77 whoese expesure began from 20 o 29
years prior o exzmination, 56 showed zbnormal fims. . Among 194 whouse
examination took place from 30 to 29 yvears {ollowing onset of éxposure,
almost 9 of 10 showed abnormal fims while, of those with mcre than 40
vears from onset of exposure cnly one in 20 showed no abnermality. More-
over, (he astesiesis in these cases tended {o be considerably more extensive. -
and severe and pleural calcification and fibrosis were commonly seen™

Pulmonziy 2si<stosis has been czlied a moncsymptematic disezse, with
dyspmea the essential complaint. _Analysis of our data cencerning this
symplom among the men studied by us indicates that it was uncommonly

. seen in those men with less than 20 viars {rom onset of exposure but was

an imperiant symplom afler that, Thus, of 725 men with less than 20
years fromn enset of expasure, ealy ene hiad significant dyspnea zithough
32 others complzined of minimal dripnea on exertion (TABLE 6). On the
other hznd, of the 292 men with mere than 20 yvezrs from onsel of ex-
pesure, 134 had dyepnea of seme Crgree, 61 of them with ‘disability of ’ .
greater or Jesser extent,

There was incemplete correlation Letween the ruentgencyrsphic findings
(considered 25 pzrenchymal filresis und dysprea en exertion. Two cases
were scen with no reentyenographic evidence of parenchyrmal Sbrosis Lut

ASARCO ELP 0002907
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Tauvte 6

TN SENEL AMONG ASKETos INstLaTioy Workess
Oeset of " g g Dyspnea {dagree)
exacsura (yrs.) . Neormal Dyspnea L 2 3
40+ 121 52.1 47.9 26 11 16
30-2 124 70.6 22,4 3s H 8
20-29 11 6.6 23.4 12 3 3
10-19 379 2.6 1.4 27 L 1]
0-9 316 ¢3.6 1.4 5 0 0
1,117 105 335 27

with complaints of signiScunt dyspnea, but discregancy of this extent was
rare (TA3LE 7).

On the other hand, of 99 cases with more than 20 years from onset of
exposure, and with evidence of moderate or extensive parznchymal fi-
bresis, moderate or severe dyspnea was present in little more°than one of
four. Thus, significant disability may be present with refatively litile to be’
seen on X-ray and, converszly, X-ray changes may be extensive with little
functicrnal dificulty. Similar incompletz correlation hzs been recorded be-
tween the rasults of pulmonary function studies and rosntgenogrephic
arpearances™

“"e have besn able to obiain lung tissue for examination from 45 ashestos”
insulztion workers. primarily from the 307 men who died from 1242 to ™~
1984, although in a few cases operative gpecimens were avzilzble. Tn no

Taute 7
Corzeration oF DysPNEa AND ROENTCANOLOGIC EVIDENCE OF PULMONARY
F1zr0sis AMONG 392 Ascnstos INSULATION WORKERS WITH AT LeasT
2¢ YeEARs FrOM ONsiT 0° EXrosURE

Yezrs {rom onset of expesure
-

G: .;..e Psr cent - 334 20-34 R
nrerenimay | NO- | Grede2-3T - —
FATEncayma dysprea Grzde of dysznzz | Grzde of dyspnea

fioresis ° T
) (v 1 2-3 0 1 2-3
0 53 2% 15 0 1 3t S 1
i 210 13 5 20 27 86 | 28 4
2 17 2115 21 8 16 14 8 4
3 22 2% 4 3 6 3 3 1
292 121 a3 50 133 343 10
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case did we fail to find typical :-u!mor.:er:.' asbestesis, with fibrosis and
ushostos Lodies present. However, our mauterial is inadequate to evaluate’
ezrly changes since in only one czse wus there a history of less thun 135
vears from onset of exposure. In 15 czses, the pulmanary fibrosis was
Grade I, in 16, Grzde 11 znd in 14, Grade 111, We have the impression that
the asbasiasis suTered by these asbestos insvlaticn workers is less severe
than that occurring in warkers expesed in facicries. We have had the op-
poriunity of exzmining lung tissue from 11 men working in a factery
making asbestes insulatien inaterizl (cne of the birands actvally ut m..ed‘
by the members of the Asbestos Workers Uniont. Although the data a
limited and @nclusions perhaps unwarranted, anelysis of the findings sug-
cests (hat the pulmonary fibrosis ameny these men was significantly greater

Tawre 8 .
PurLsmoxary Figrosis ox Histowucicat E\' MINATION
~I Fitrosis (g ada) . ’
No.
0 1 213 ’
1. 2sbasles inselation bajiding traczs werkers
ca, Loss 1S yezrs{roimenset... ... ... 1 o] 1 0 0
b. Cver 153 yearsfromonset. ... ... .| 44 0 14 1 16 | 14 .
45 15 |16 | 14
2. tiebestos insulation faclory woskers
2, Less 13 years from co set...... .- S 0 ) 0 2 3
b, Cver 13 years{romonset.. ... .. 8 0 4] 2 4
. 11 o} 4} 7 T

nzn among the Buiiding Trades Union Insulstion Woerkers, T42LE S sum-
sarizes these patholegical studies.

»Mortality experience in this zroup of men will be separztely reporied.™
t a2y be remarked here, however, that the incidence of lung cancar znd
resothelioma of the pleura znd peritonsum wveas found {o be consicarably .
evond (hat expected™™ In zddition, the incidence of carcinoma of the
{omach and coion was also found fo be elevaied.

In the reentgenolegical survey, because of the Lnown increzsed risk of
lung czncer zmong workmen expesed Lo asbestes, particelzr atien{ien was
peid to this finding ameng the rmen examined. in 10 men, lung c:‘:u:c:r was
found, znd in ona, picural meseinzlicma, In rach, Ristoicgical verification
wzs obtzired. In six cuses. thorzcelomy wzs unéertzken. Three mien are
currently alive foliowing apparently successIul removal of neaplasms. As

~~

i

cv' :) -

"

>
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. with signifizznt puimonzey 2:%=stosis, positive findings insofar 2s lung

cuncer gnd ;leural mesotheliema were concerned occurred among the 292
theti in the :'.‘G yeurs from first exzosure greup (TABLE 9). Tha importance
of incleding the men with Jengsr work expzrience in a survey of workars
exposed to nsbestos is well-iflusirated by these findings. Sunilarly, the im-
purtance of including zll members of zn original cvhort is also demon-
streled. Tazte 9 ;ro vides ag znairsis of the occurrence of lung cancer
according to stetus t iduzls exainined. Of the 1086 working
membeors, 834 were examinsd znd zmong these, seven were found to have
lung cancer (0.7 per cznt). There were 172 men no lenger actively at work,
L&E':g retired, i1l or having withdrzwn from {h2 group to werk at other

radess. One hundred znd thirtr-three wera examined and four were found
oba'-'eluag cancer (threa percent).

a

Tazle ¢
LuNG Cancer FOUND DURING EXAMINATION OF 1,117 Aseestes INstULaTiON
Werners
Years [rom Numbsr Working _mer:nbers thers ’
. onset of examizad =
exposure N Number | Cancer | Number | Cancec
40+ 121 45 1 6 2
30-29 1e2 128 3 26 2
2¢-23 77 72 3 S 0
10-19 313 352 0 17 0
Q-9 315 3317 0 9 0
1,117 g84 7 133 4

*Iacludes cne instance oi plevrzl mesothelioma.

L will be zeen (rom TASLE 9 thzt we found no cancer of the lung among
* ¢, . men examined whaze work had bezzun less than 20 years before the
dute of exuinirnation. .

We Snd it éifcuis to compare the results of this investizztion with
previonsiy reported survers of \\o.kcrt expesed {0 ashestos. ;
stnces, the conditions of the studies do not allow for such co:zparisons.
In Merewether's le.:d_\'.“ 343 men were analyzed but only 133 were X-rayed.
All were at work, except one. on the day of examinstion, Oniy 21 or 5.8
por cent had 20 veurs or moare of work expericnce. The 126 men studied

Lanza® were “slecied ut random”™ and were at work at the time of
evemitation, Smith™ has Srewn attention to the dancers of drawing can-
clizsions froar mivn a2 work. pointing cut that examination of 223 Jeachim

tal mueers failed to rvevez! nny Lung cuncer, yet 43 of 8O puct-nc-x.e as

ASARCO ELP 0002910
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zmeng these men showed this neoplasm. The cases studied by Stone'! were
weighted in another direction, =ince {hey wete iré ‘u::ls. “aopiving for
compensation.” Wegelivs®® studied 126 cases of 476 men 2t work and de-
tails of emplarment are not given in this report. It ic likely thut the group
contained fow inen with prafonged expéricnce since {he indusiry being
studied was in existience for “about 20 years.” .

Ia the study by Borail in Jupun, of the 320 men surveyed, only 10 hiad
more {han 20 yewus of work experience. As mentianed, in {he siudy under-
taken by Fieischer ef el only 51 of the 1074 men examined had mere {rhan
10 yezrs of Wwork experience and in this study, too, il was the men al werk .
who were exzmined. Frost™ et al. studied 31 of 24 asbestos insulatien vweork-
ers in Cepenhzgen with more than 20 years of ashestos exposure, but (hi
survey was limited {o currently active men who represented-a recideal
of zpproxiraately one-third of zn original cchort of “ahaut 100." Evzn th
study by Doll** is not comparatle. The 105 consecutive autopsics reviewed -
by him were “coroners’ necrc-psies." These are not neces sm]) consecutive
cazes since these necropsies are ordzred by the coroner when, in his crm-

1]

L

jun, there may Ye z guestion of zsbeslesis being 2 Lc-..mbuto. ¥ cavse of .
death. There were 18 cases of lung czncer fuend in {his group c-f men, 13
zmeng 75 cases with zsbestosis and three amonyg 230 cases wi{hout zstes-
sis. However, this series excludes those individuals whose dezth did not,
in the opinicn of the coroner, include the possibilily of asbaslosis Leing
a coniributory cauvse. In the second part of this siudy, Doll traced 2l men
who haé werked in one particular factory for st jenst 20 yezrs. OF 112 such
men there voere 39 deaths, 11 due to lung cancer, all with aslestoesis, while
0.8 was expecied. However, these men included only these who had werked
in heavily expesad areas and may in this regard be cornsidered 2s 2 select

$1h

group. -
With reference to compariscen with findings in other surveys, primearily
of zsheatos textile workers, it app2ars evidenf that zshbestesis is zn fin- .
portznt risk among insuvlation workers exposed to asbestos. This is par-
1

y irue of {hese men who }: ve at Jeast 20 yezrs from orset of ex-
his incluces lung cuncer and mesothelioma associz{ed*with .
he pulmoenzry asbezslosis. It might be added, pazrenthetically, that other
wems were 2lso feund during the survey. Scleral fzundice l:¢d (o the
3 1¢ osis of zbdominzl neeplzsm in cre case, later confirmed
omy {otea carciro:r.a of the rancreas. XMzrked hypochromic
zaemia in anolker led to hospitziizatien during which an fneperzble carci-
mach was found. Qiher ¢ Lag Lresent in men wHpear-
en included carcinuas tengue, circinomna of the
aasopharynx, carcinoma of the colen. and carcinesna of (he Lindder.

C b -3 . e .-
Scatieird e

by
[
-~ M
2

a
ticn

ir., g for cvnantinz

z have previcosly veen recorded of neuplusms emong
insulation workers, including both Jung cancer™ and mesothelioma®™*
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stio n."‘ Ho“e'-'er. these
cetablish an a2ssociation
»ra) lung cuncers and

n rzported but such’
eaies exposurz &nd such instances

istos workers.”
{rom enset of exposure is gener-
LAg Cancers in ..sb stos insulztion
ral experience of long “latent periods” in
- such cases. Inéezd, in the in :' :qt.ent cas s in which very short pzricds
have expesure, it might well ba that the lung cancer

lztent p<rzof‘s would correspond to simi-
:d with Iu"g c.».ncar m chrom-te \xormrs.

T have also been reporied amony individuals indirectly exposed
ation work, as carpente -s,""‘ steam filters,” and other

Summary

An investization invelvipg 1522 ashestes insulation workers in the
York-\fe:\‘ Jer se) me;rupo]uan zrez has been conducted. Amoeny 3§
ividuals examinad mece than 20 years from onset of exposure, radic
c:=.l evidsnsa <«f zzhzstesis was found in 339, In halfl of thess, the sxbes-
tosis was moderaie or extzasive. In individvals with less :!-.nn 20 vears

of exposure, radlol(-g:ca. evid
p.e\ent Jc‘l lass Yikely to be extensive.
PO, pl st cc-l..phr«.’z--" eof estos expesure were studiad among 207
f men. Lung cancer wis founu w b2 at
expzeied and czncer of the pasircintss.
as expeeied. There were 10 instances of

g2ven LImes § COmmon &

{ract three tirzes as comrmon

s survey, 1117 were exzmined.
cen cancers of the ling or plevra were foun d during this survey of the
mbers, all among the 392 mean with more than 20 years from
cpustire. No cacers were found int
werk experience was ]c.-'.'r.:.r 20 yvears.

hos<e men, the cnset of whose

We may wn....de that usblestozis and s complivations are sigaificant
hazards umang insuletion workers in the United States ot this time.
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