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is there that periodical examinations have prevented the development of
ashestosts and its sequelse? As regards initial examinations the Pneu:
moconiosis Medical Panels have to decide whether new entrants are suitalil
for employment i the industry. The question that should be asked i-
whether the employment is suitable for the worker? In our experience
very appreciable improvements in working conditions have been made in
some sections of the industey by some employers, What some can do, others
can (o, Let us rermember the angwer and the warning given by Merewether
30 vears ago. When asked whether two years exposure was suffcient 1n
cause isbestasts in a voung girl, he veplicd, “Yes, if she lives long enough.”
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THE OCCURRENCE OF ASDESTOSIS AMONG
INSULATION WORKERS IN THE UNITED STATES®

1,1, Selikeff, J. Churg, E. C. Hammond

Section un Exvivonmental Health, The Mount Sinai Huspital,
New York, N.Y.

Information currently available concerning asbestosis has been derived
largely from studies of emplayees of asbestos textile factories and should
properly be referred to such individuals. It i8 inadequate to speak now of
"ashestos workers," With the growth of asbestos utilization, including rapid
multiplication of the number and variety of its applications, it would per-
haps be more accurate to categorize workmen exposed to asbestos as “as-
bestos textile workers,” “asbestos insulation workers,” “asbestos miners,”
“ashestos mill workers,"” “asbestos-cement workers,” etc. The different ve-
cupations vary widely in important respects; in intimacy, intensity and
duration of exposure, ip variety and grade of ashestos nsed, in working
conditions, in concomitant exposure to other dusts or inhalants. The im-
portance of this distinction and the paralle] obligation to evaluate and
study the experience of asbestos exposure in other trades, is emphasized
by the fact that asbestos textile workery are now a minority of those ex-
posed during the industrial use of asbestos.

There were good reasons for the early emphasis on asbestos textile
workers. The flest cases of asbestosis were in textile workers.'™ Following
the republication of Cooke's case in 1927, with its rapid conflrmation by
the report of another case by Seiler,’ the Factory Department in Great
Biitain had to devide whether these were exceptional occurvences or r.epre-
sented a significant health visk in Industry. Accordingly, an investigation
into the problem was undertaken during 1928 and 1929 The scope of the
study had to be restricted. The textile industiy was selected for study
since only here was there pure or almost pure ashestos exposure. Since it
was wrgent to investigate the effect of this dust, limiting the investigation
to this branch of the industry avoided the possible complications which
might be introduced by the presence of other potentially fibrogenic dusts.
Moreover, in other asbestos trades, theve were varying portions of asbestos
in the dust to which workers were exposed, which would have added an-
other complicating factor. It was accepted that there were considerable
numbicrs of workers exposed to mixed dusts whose visk would not be docu-
mented by study of the usbestos textile industry,

Subsequent surveys, similarly designed to study the visk of industrial

usestos exposure, weve also largely confined to ushestoy textile works™"

*Thia study was supported by the Health Research Couneil of the City of New
York,
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althutigh seme described experiences in ashestos mills, ' ashestos-cemer
warks! or factories producing a variety of asbestos produets.” Sil
studies had the advantage of having available for investigation suflicient!:
Large numbers of individuals to allow for statistical evaluation of the ol
servations made. There was the added advantage that in many of the fu
fories there were @ considerable number of individuals with extemlod
priods of expusure, allowing for analysis of the effect of prolonged
expusire,

An important area of industrial asbestos expostire has been ashesti
insulition wark, The frst ashestos factory opened in Great Britain in [8i1

with the expansion of the asbestos textile industry beginning 10 years -

Tater cansequent upon the avaitability of high grade spinning asbestos frum
Canadin® Yot asbestos was used for heat insulation in 1866."Ashestus
coment was introduced as a boiler covering about 1870 and other ashesta-
insulation products were introduced in the nest three decades, Commerci!
production of asbestos inshlation waterials was recorded at least in 1871,

Just as in Great Britain, early studies concerning ashestosis in th-
United States did not mention asbestos instbation workers. Neither Pan:
coust™ nov HoMman® ¢haracterized the asbestos trade in which the work-
men reforted to by them were engaged. The first official elaim for
compensation associated with ashestos in the U. S. was in 1027 and, again.
the nature of the work was not stated.”

Ellman® in 1034 mentioned a case of asbestosis in an insulation worker.
Other cases were subsequently veported,™* and in the annual veport of
the Chif [nspector of Fuctories for the year 1956, “lagging,” or insuli-
touw work, was recognized as hazardous, Similarly, Hervieux in Francy

work #{The only large scale survey of asbestos insulation workers wis
undertaken in the U, S. by Fleischer ¢f al, in 1945, They found only three
cases of asbestosis and concluded that “asbestos pipe covering of navl
vessels 15 « relatively safe operation,™ Unfortunately, 95 per cent of those
examined Ly them had worked for less than 10 years at the trade and,
we shill see, evaluation of the risk of insulation workers limited to study
of men with elatively short durations of exposure may be Mg

———

drew .'mt-iiun in 1962 to the dangers of such end product use ag inswlatien -

Ashostos [nsulation i the United States

bestos. as o misture of fiber and sodium silicate, was first used as an
isulation material in 1366 and as asbestos cement about 1870, Magnesia
with ushestos as a binder soon followed and air-cell covering, made with

crrngated ashestas paper, was ntroduced in 1698 These materials are

atill in use, with others.
The fiest union of instlution workerd in the United States was formed
in New Youk City in 1881 under a charter issued by the Knights of Labor
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(predecessor of the American Federation of Lahor1, as "M;ll;tm;mdur
Association of Boiler and Pipe Felters," In 1910, the present union ¢f
insulation workers in this country was chartered by the A, F.of L., ay lze
nternational Association of Heat and Frost Insulators and Asbestos Work-
ers, With the amalgamation of the Salumanders’ Association of New York
and other independent locals through the country® The members of this
union are insulation workers, primarily employed in the building trades
doing canstruction insulation work but also employed as insulation workers
in shipyards and powerhouse construction and repair. Much of their work
iy in the open air but it sometimes is, as aboatd ship, in rather tight quar-
ters with poor ventilation, The men generally work at all parts of the
trade; few ate specialisty at one part of it or limit themselves to one
material. Conditions of work vary from job to job and from company to
compaty. Among the 1117 men we have examined (see below), fewer
than nine per cent of those with 20 years of work experience or more had
worked for one employer primarily — even after four years of work ex-
perience fess than half had remained with their original employer, Review
of work practices with insulation workers from vavious parts of the United
Stafes and with knowledgeable officials of the union and instlation em-
ployers indicates that technigues, materials and practices are rather the
same through the conntry, Similatly, data published concerning the wark
practices in other countries™ suggest that asbestos exposure in insulation
work is approximately the same the world over.

The asbestos expostre to which insulation sorkers ure subject is limited
and intermittent, Some of the materials used contuin no asbestos. Seventy-
five years ago, the magnesia pife coverings had shredded rope as a hinder,
with no usbestos, Later, much work was underteken with halr-felt, woul-
flt, eork, rock-wool, In the past three decades, fibrous glass products have
come Into increasing nse and these have been stpplemented vecently with
foamed and expanded plastics for certain applications. Of the asbestos.
containing products which ave widely nsed by these men, magnesia block
insulation was and remains verhaps the most importunt. This ustally con-
tains approsimately 15 per cent ashestos, While ashestos cement has 2
varying asbestos content depending upon its manufacture, it also generally
hag 15-20 per cent or less of ashestos, Asbestos paper products such as
aircell have a higher asbestos content but ave used in much amaller
quantities.

We have studied the insulation materials with which these men worked
in the past, in several ways. First, veview of old trade and technical pub-
lications from the early part of the century to about 1930 indicates that
the major asbestos-containing materials have remained about the same,
especially insofur ag the amount and nature of the ashestos content is con-
cerned, As expected from knowledge of sources of U. 8. imports of as-
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hestos, chrysotile ishestos was lagely used. This has been confirmed 1y
analyses of magnesia black obtained during repair work. In later speci.
mens so btained, crocidolite has also been found. Moreover, materials used
for ship insulation, while containing the same amounts of ashestos as aboye.
hegan in 1934 to have significant amounts of amosite in addition ta chrysn.
tile, because of the lighter weight of the material®* Marr® has recently

rought shipyard insulation experience up to date, comparing it with thr

ahservations of Fleischer and colleagues,™ and concludes that ™. . . insuli
tion materials and wotk methods have remained essentially the same”

" since 1045,

Measurement of dust exposures of insulation workers have been but in-
frequently reported and have been hampered by the varied nature of th-
work. As in other ashestos work, peak counts are met which are exces-
sively high but generally counts for asbestos fibers have been within the
five mppef. M.P.C. of the A.C.G.LH.* Such counts as have heen availabl..
made during work engaged in by the men studied by us, have shown «
range similar to that of published counts.”

Present Investigation

We undertook to study the question whether asbestos exposure during
insulition work in the U. 8. was associated with the hazard of asbestusis
and ity complications. OQur investigations have heen concerned with the
1522 members of the insulation workers union in the New York {Local 12+
New Jevsey (Locl 320 metropolitan area, The New York Local of the
Union s a divect lineal descendant of the Salamanders' Association, and
is the oldest Uniom of insulation workers in the U. 8. The 1322 men studie
by us include all members of these Locals from 1942 ta 1962, On Decemlyr
31, 1942, there were 632 members and 830 men subsequently joined -
tiween 1912 and December 31, 1962, This includes every man who was
member of either of these Jocals at any time in this period; whether or ot
he vemained in the trade as an insulation worker, It is believed that the
experiunce of these men faivly represents a cross section of the experience
of insulatiun workers during the history of this trade in the U, S. Recoris
of the union indicate that these locals had 335 members in 1914 and that
1738 members were admitted to these locals from 1915 to 1963, In the
United States as a whole, the Insulation Workers Union in 1914 had 1447
members and 28,348 were admitted from 1015 to 1963, The adequacy of
our sample can he gavged by reference to these figures (see TABLE 1,
However, our data does not include information concerning nonunion in-
sulition workers, maintenance instlation workers, insulation work as part
of alher trades or undertaken by insulation workers in other unions, The
mumber of men involved In insalation work in these aveas is not known
10 4.
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Tane 1
STUDY OF Astistos INSULATION WoRKERS I THE UNITED STATEs:
Apkquaey oF Sy

Total U, 5, Membership, IAHFIAW, 1963 ... 14,803
Total NY-NJ Membership,  IAHFLAW, 1963.., 1,258
Examined NY-NJ Membership, IAHFIAW, 1963 ... 1,117

Followlng Insulation workers not studied:

1, Nonunion {nsulation workers,

2. Some maintenanca insulation workers.
3. *Sprayed insulation” workers,

4. Insulation work as part of other trades.
5, Insulation workers In other usions.

From January 1, 1943 Yo December 31, 1962, 264 men died. At the start
of this stmly‘on January 1, 1963, 1258 men were alive. We attempled to
locate and examine every man alive on that date, whatever his employ-
ment status. For this purpose, invitation for examination was voluntary.
The cooperation of the union and its membership was freely given. Union
records were made available and were very valuable, The union is 4 stable
one. Its members are well-paid, skilled craftsmen, with little turnover
among these workmen, Accurate, detailed employment records, coliected
weekly, ave muintained by the union and from these records it was possible
to obtain the entire work history of each man. This data wus used to sup-
plement the work histories obtained from the men during their examina-
tions (see below), and was utilized to provide employment data sufficient
to establish onset of employment and curation of work experience for those
men not examined. From the heaith and welfave vecords, information was
available coucerning every death among the members of these loculs during
the period covered by aur study and, utilizing these vecords, death certifi-
cates were obtained, facilitating the location of hospital records, autopsy
protocals, histological matevial, ete.

Of the 1258 men alive at the start of this study, 1086 were active work-
ing members of the union, 63 were retived (principally because of age),
34 were not working because of illuess and 75 had withdvawn from the
union and were no longer engaged s insulation workers, but were other-
wise employed (TABLE2).

One thousand one hundred and scventeen of the 1238 living members

© {80.9 per cent) presonted themselves for exumination. This inchided 184

of the 1086 of the working members, 50 of the 63 retived members, 28 of

»
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Tame 2
AskEstos Wonkenrs Ustoy SUrvey 1963.1064

Years from , ‘ Working Tou—lﬂ
)

onsel eceased| Retired | 1l |Withdrawn members | ative
50+ b} 2 8 { 5 36
10-49 19 35 17 10 43 103
30-38 107 6 5 b4 185 218
20-29 " 39 0 2 7 15 84
< 10-19 9 0 2 24 385 , 411
0-9 5 0 0 1l 193 404
264 63 RE 75 1086 1258

1,322 members January 1, 1943-December 31, 1962

the 34 who were ill and 33 of the 75 members who had withdrawn from
insulation work {Tanre 3). TaBLE 4 containg an analysis of the 1258 me
:wcarrfing to lapsed time from onset of their employment, It will be st
that the very large majority of men in each lapsed time category w-
examined, This inclusiveness of the survey wag very gratifying for tw.
veasons, First, it will be seen from an analysis of TAILE 2 that a high pr.
partion of the older members, with long work experience and with long
perinds of Lipsed time from onset of employment are included among th
“retived,” "L or “withdrawn" classifications, To have omitted these ner,
willld bave led to inaccurate, selevted data. It would certainly have mal

Tibtk 3
Asiestos WORKERS UNioy N.Y.NJ, 1943-1962

Status January 1, 1963 (1,522 members)

I Deceased................ D64

2] Alive 4" v nra YO L 1’258
Stafus No, Examined % Examined
Retired 63 30 9.3
[il 3 28 824
Withdrawn 15 i 16.4
Working 1,086 984 50.8
1,258 L 89,9

032 Members Dec. 31, 1942, 830 admitted Jap, 1, 1943 to Dee, 31, 1942,

Statuy of men examined during survey 1963-1964,
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Tantk 4
EXAMINATION 0F AsgEsTos [NsULATION WoRKens

Onset of exposure
Prior to examination {yrs,) Ho. Examined
50+ ¥ 28
45-49 41 3
40-44 64 bT
35-39 92 B3
30-34 126 11
25-29 18 18
20-24 66 61
15-19 186 174 (91.6%)
10-14 225 205
5-9 184 154
0-4 320 192 (87.6%)
. 1,258 1,117

Analysis by group, according to onget of work exposure,

difficult the establishment of the effect of g lung lapsed period from onset
of exposure or the ¢ffvet of 4 long duration of exposure,

Second, in addition to daty roncerning onset of employment, information
wag obtained detailing the actual number of years worked duying the
neviod from onset of employment. While in many cases the two periods
mote or less coincided, in sume cases the number of years worked was
significantly luss than the elupsed time from onset of exposure. The eom-
parison uf such duta is of interest whey attempting to separate the efect
of actual work exposure from the effuet of mere passage of time from the
initial exposure with inhalation and retention of Ashestos fibers,

Examination of each man included 1 detailed occupational history. Data
were recorded concerning anset of employment, interruptions for whatever
cause, number of employers, use of protective respivators, materials han-
dled and employment in particularly suspect aress of insulation work such
a8 shipyard work und powethouse Construction work. Heulth expetience
wag noted, including previous illnesses and hospitalizations, as were ey
rent symptoms siich ay dyspnea, cough, sputum, hemoptysis, gastrointes-
tinal complaints, Smoking habits were recorded in detail including age at
onset, number of cigurettes smoked, and pipe and cigar smoking. I the
individual was no longer working, the reagon for this was ascertuined,
Physical examination way particularly divected to the chest, bt included
examination of the skin, nose and throut, finger clubbing and evanosis.
Chest expansion wis measured, hemoglobin und uring were routinely ex-

1
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aonined. Vital capacity was measured in all cases and in many, additiv
measuremenls Sueh s JLEFRTVC and MBC were also made. In ma
cages, SPILN Wi examined for ashestos hodiey il in almost half, bl -
wits drawan for special serofogical studies. In selected cases, extended I
manary function investigations were undertaken, including arterial g

tudies, Tg compliauce, pulmonary wirway resistance, meagurement *

ventifatory parameters and diffusion studies,

N-ray studies were perhaps the most important part of the examinatio
In-each case, a standard posteraanterior flm was taken but, in additic:
another posteroanterior film utilizing & lightly more penetrating kilovi)
fee technique wag also exposed. Our expevience indicates that this mane:
ver i viduable in Neray examinations {n this disease, The standard tec)
tique is vequired since uver-peneteation may well vesult in the loss of fise
retieular fibrosts and, indeed, in individuals with relatively brief wo-
histories, it is sumelimes advantageous to take a thivd pogteroantur
e with aslightly under-penetrating technique if such minimal fhros
i suspected. However, T the men with longer work experience, increa:
peneteation may be vequired. First, these men do a good dea) of mun:
labor and ave often heavily muscled. Second, plearal Gbrosis is comn:
il parenchymal fibrosix usually eoexists, both decrensing rudiopenetr:
bility, Third, sueh increasel peneteation is often required to demonstrs’
caleification, expectally when it coexists with extensive plewral thickeniz.
a0 Docated Dt aveas s he posterior dinphragmatic suleus, ehir
the heart, in the maliastinal plera, ete.

Ohlisue il in Toth anterior obligue positions were also rontinely tak.
e caxe, Whibe this s obvious appliability in a disease with s
fwer fobe preponderance s ashestosis, we have found it particalarly v.
tithde 10 the demonstration of pleural cieification,

Results

Aming the ushestos J'lh'ula\ﬁomﬂfﬁ:. examined by us, evidence -
ulmoiary asbestosis was present in almost half the men ewmmed It
evalnation, vadiological change bus been used as the sule eriteria (T :
v, Weunderstand, of course, that evaluation of the presonce and este.

uf wsbestasis limited anly to Xevay findings tends to result Injunderestim.

ton of the incilence of ashestosis, but few instances of disubling disen.
Sl beso overlooked. Analysis of our data imdicates that vadiologically
denit pulmenary ashestosis varied divectly m!h the duration of expasur
insttlation workers with ldntnuly short per fudy of exposure have a siy
nificantly lower incidence of pulmonary ashestosis and this, when preser:
was generally of minind estent,

OF 316 men whose exposure had begun less than ten years hefore exa!
Aation, oy 36 ar 100 per vent showed any radiological abnormality. 1
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Ty 3
Nrav ChANGEs IN AsuesTos INSULATION WokKEit
Onset of . g 7 Asbestosls (grade)
exposure (yrs) | " | Normal Abnormal | ) 3
40+ 121 5.8 8.2 (_15) 51 28
wdledd 1941 124 §1.1 102 91 18
00 | sy TTE==r*5" 0|
10-19 91 5.8 4.1 158 9 0
.g‘g__,,___ 36| 9.8 104 B0 0
R T P v it
LUT | 515 485 366 | 126 | 50

each of these cases, the reticular infltration was minimal in extent and in
none was there evidence of pleural caluification. In only four was pleasal
librosis seen. OF 379 men whose exposure had begun frum 10 to 19 YAl
hefore examination, more than half still had normal X-rays. Some abnot-
mality was seei on X-vay in 167 of these eases but in only nine was the
ashestosis greater than minimal. [n 35 of these men there wis sume neural
ibrosis and in five, evidence of ealeification.™

On the other hand, among the 302 men with move than 20 years elupsed
{rom anset of exposure, the very large majority had Xeray evidence of pul-
manivy ashestosis, Among the 77 whose exposure hegan from 20 to 29
vears prior to examination, 56 showed abnormal fims. Among 191 whose
evimination tok place from 30 to 39 years following onset of exposure,
almust & of 10 <howed abnovmal Slms while, of those with move than 40
years frony onset of expostre only one in 20 shawed no abnormality, More-
wver, the isbestosis in these cases tended Lo be considderably move extensive
ind severe and plewral caleification and Ghrosis were commanly seen

Pulmonary ashestosis has been calied 8 monosymptamatic disease, with
dyspnea the essential complaint. Analysis of our duta coneerning this
symptom qumong the men studied by us indicates that it was uncommunly
seen in those men with less than 20 years from onset of exposire but was
an important symptom after that. Thus, of 723 men with less than 20
years from anset of exposte, only one had sipnificunt dysprea although
12 others complained of minimal dyspnea on exertion (TAMLE 61, On (e
other hand, of the 392 men with mate than 20 years from onset of exe
posure, 134 had dyspnes of some degree, 61 of them with disability of
greater or fesser exfent.

There wis incomplete corvelation helween the roentgenographic fndings
eomsidered av prrenchymal Ghrosis) and dyspuen on exertion, Two cases
were sven with no roentgenogeaphic evidence of patenchymal Rbrosis but

L)
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Tante 6
IVSENEL DNG AsiksTus [NSCLATION WORKERS

_ Dyspnea (degrec
,, QIIaet(o[ ) No. ) ) i
expusure Lyrs, Normal | Dyspnes | 2 |
10+ 121 921 19 | 1 e
30-38 1841 706 284 B U 4
20-29 M1 766 04 12 3 i
10-19 9| 826 4 " 1 g

0-9 46| 98.8 14 5 ]
L 105 | 35 n

with complaints of significant dyspnea, but discrepancy of this extent -
rare (TABLE 71,

On the other hand, of 99 cases with more than 20 years from anse

exposuee, and with cvidence of moderate or extensive parenchymi

brosts, moderate or severe dyspnea was present in Jittle move than one

touy, Thus, significant disubility may be present with relatively little 1.

seen ot Xeray and, conversely, X-ray changes may he extensive with i
functional diffieulty. Similar incomplete correlation has been vecorded i-

tween the resully of pulmonary function studies and voentgenograjt
appelanies,
We have heew able fo obtuin lung tissue for examination from 43 ashe.

msulation workers, primacily from the 307 men who died from 1912
I adthangh i few cases operative specimeny were available, [ .

Tautk 1
Corpir AT oF DysPyEA AN ROENTGENOLOGIC EVIDENCE OF PULMON AR
Fieknsts aas 392 Aspistos INsULATION WORKERS Wit AT Lisst
1 Yeas Froy O8seT of Exposvne

Years from onset of exposure
G
:}de Per cent kLD 20-34
parenchymal No. | Grade 1.3
o dyspnea | Gradeof dyspnea | Grade of dyspnvs
ibrosis
O 11 23100 |1 ]2
0 53 4 Bpol 135} 1
| 240 1% PR L
d (i 2l A 816 4 8
1 i 2% JEREIRIEIN
392 173 )50 |10 |44 1
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case did we fail to find typical pulmonicy nshestosis, with fibrosis and
wsbestos bodies present, However, our material iy inadequate to evaluate
early changes since in only one case way there a history of ess than 13
years from onset of exposure. In 15 cases, the pulmonary fibrosis was
Grade I, in 16, Grade I and in 14, Grade 111, We have the impression that
(he asbestosis sufTered by these asbestos insulation workers iy less severe
than that occurring in workers exposed in factories, We have had the op-
portunity of examining lung tissue from 11 men warking in & factory
making asbestos insulation material (one of the brands actually utilized
by the members of the Asbestos Workers Union). Althongh the datu are
limited and conclusions perhaps unwarranted, analysis of the findings sug-
gests that be‘pulfﬁanm‘y ﬁbmsis'z}ﬁihg th'esemeu&s signiﬁcnntly greater
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TapLe 8
PULMONARY Fiorosts oN HISTOLOGICAL EXAMINATION

L

e —_ et
Fibrosis {grade)
No.

I O A

I, Asbestos insulation building trades workers
a, Less 15 years from onget,,,..uvu| L O] L L O 0
b. Qver 15 years from onset, ., ..., [44 | 0 [ 14 |16 | 14

45101511614

2, Asbestos insulation factory workers
a. Less 15 years{romonget o vuovun| S 10| O [ 21 3
b, Over 15 years fromonset........ B0 0] 24

than among the Building Trades Union Insulation Workers, TABLE § sum-
marizes these pathological studies,

Mortality expevience in this group of men will be separately reported.”
It may be remarked here, however, that the incidence of lung eaucer and
mesothelioma of the pleura and peritoneum was found to be considerably
beyond that expected™* In addition, the incidence of carcinoma of the
stomach and colon was also found to be elevated.

In the roentgenclogical survey, because of the known increased risk of
lung cancer among workmen exposed to asbestos, particular attention was
paid to this finding amony the men examined. In 10 men, lung cancer was
found, and in one, plewral mesotheliomu, In each, histological verification
was obtained, [ six cases, thoracotomy was undertaken. Three men are
currently alive following apparently successful vemoval of neoplasms, As
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Wity significant ptmonary ashestosis, positive findings insofur as lo
cacert and plonial mesutholiona were concerned occurved among the
men it the 20 sears from fust exposure group (TABLE 9, The importin.
of including the men with longer work experience in a survey of work-:
exposed to tshestos is well-ilusteated by these findings, Simitarly, the .-
portace of ineduding all members of an original cohort is also den:
drated, Taute 9 provides an analysis of the occurrence of fung wir: -
according 1o status of the individuals examined, OF the 1088 Wiy
members, 941 vere examised-ami-mong these seve und to
lung cancet: (07 per cent). There were 172 mien no longer actively atwr
bﬂ?ﬁfﬁmmﬁlg withdrawn from the grotp to work at oti:
frades. One hundred and thirty-three weve examined and four weve fu-
t have lung cineer (three percent),

TABLE ¢
Luxe Caxers Foesn BUwie EXuMISATION oF 1,117 Asnestos [Nstame

WorKERS
fim e | Papldn y
Years {rom Number Working members QOthers
anset of examined
exposure ' Number | Cancer | Number | Cancer
10 TR I % | 2
30-39 19 168 ] 26 2
230-29 i " 3 5 0
10-13 a8 302 0 11 0
0-9 348 Bkl 0 9 {
L 984 1 133 i

*Includes ane instance of pleural mesothelioma.

It will be seen from TauLE 9 that we found no cancer of the lung an:J
those men cxamined whose work had begun less than 20 years before
date of examinstion,

We find it ditficult to compare the results of this investigation
previansly vepoted swveys of workers exposed to asbestos. In many -
stancos, the conditions of the studies do not allow for such compatize: -
I Merewether's study. 363 men weve analyzed but only 133 were X-tiv:
Al were at wrk, except one, on the day of examination. Only A ar
por cent had 2 years or more of work experience. The 126 men studis®
by Lanza were “selected at candom” and were at work at the time -
examination. Smith® has drawn attention to the dungers of drawing 1
isions from nen at work, puinting oul that examination of 323 Joachin
Gl miners faild to veveal any ling cancer, yet 43 of 80 post-molte:

™
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among these men showed this neaplasm, The cases stiuddivdd by Stone!" were
weighted in another divection, since they were individuals, “applying fuy
compensation.” Wegelins” studied 125 cases of 476 men at work and de-
tails of employment are not given in this report, [t is likely that the gronp
contained few men with prolonged experfence since the industry Leing
studied was in existence for “about 20 years."

In the study by Hovai in Jupan," of the 320 men surveyed, only 10 had
more than 20 years of work experience. s mentinned, in the study under-
taken by Fleischer et ol only 31 of the 1074 men examined had more than
10 years of work experience and in this study, too, it wag the men at work
who were examined. Frost™ ef el studied 31 of 34 ashestos insulation work-
ers in Copenhagen with more than 20 years of ashestos exposure, but this
survey was limited to curvently active men who represented a residual
of approximately une-third of un original cohort of “about 100" Even the
study by Doll* is not comparable, The 107 consecutive autopsies reviewed
by him were “coroners’ necropsies.” These are not neeessarily consecutive
cases since these necropsjes ave ordered by the coraner when, in his opin-
jon, there may be a question of asbestosls being a contvibutory canse of
death. There were 18 cuses of lung caneer found in this group of men, 13
among 75 cases with ashestosis and three among 30 casey without asbes-
tusis, However, this serics excludes those individuals whose death did not,
n the opinion of the coroner, include the possibility of ashestosis Leing
s contributory cause. In the second part of this stuly, Doll traced alt men
who had worked in one particular factory for at teast 20 years. 0f 113 such
men there were 39 deaths, 11 due to lung cancer, all with asbestosis, while
0.8 was expected. However, these men included only those who had worked
in heavily exposed aweas and may in this regard he considered us 2 sélect
group.

With reference to comparison with findings in other surveys, primavily
of asbestos textile workers, it appears evident that ashestosts 13 an im-
portant, visk ameng insulation workers exposed to ashestos. This i par-
ticularly true of thase men who have at least 20 years from onsel of ex-
posure, This risk includes lung cancer and mesothelioma associated with
the pulmonary ashestosis. It might be added, parenthetically, that other
neoplasms were alsa found during the survey. Scleral jaundice ld to the
provisional diagnosis of ahdominal neoplasm in one case, later confirmed
at laparutomy to be a carcinoma of the puncreas. Marked hypochromic
anemia in anather led to hospitalization duving which an inuperable carci-
noma of the stomach was found, Other catcinomas present in men appear-
ing for examination intluded carcinoma of the tongue, carcinoma of the
nasopharymy, carcinoma of the colon, and earcinoma of the Mladder.

Seattered case reports have previously been yecorded of neuplasms among
insulation workers, including both lung cancer™"" and mesolhelioma®*
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of both the plevra and peritoneum. & lung cancer has alyo been peportul
a workman in a factory making asbestoy insulation** However, these
while interesting and valuable, could not establish an association
Letween the bwa conditions. It is possible that additional lung cancers and
ported hut such

reports do not state the nature of the asbestos exposure and such instances

in
reports,

mesotheliomas have occurved and may even have been e

may Le included among cancers in “asbestos workers.”

Qur experience that the lapsed period from onset of exposure is gener-
ancers in asbestos insulation

;ilky prolonged before the appeavance of lung ¢

warkers coincides with the general expérience of long “latent periods” in
h very short periods
xposure, it might wel be that the Jung cancer
found is coincidental, Such fong latent perods would correspond Lo simi-
th lung cancer in chromate workers, '
he inceased incidence of

suich cases, Tndeed, in the infrequent cuses in whic
huve clapsed from onset of ¢

farly prolonged periods associated wi
nickel” cancers, apsenical lung cancers™ and t
lung cancer anong regu
latent period was noted in all cases.
Neophisms have aso been reported among
fo ashestos insulation work, as ¢
building trade workers.”
Suntery
An investigation involving 1
Yark-New Jersey metropolitan ared has heen conducted. Among 3092 i
dividuals examined more than 20 vears from onset of exposure, vadivloa:
cal evidence of wshestosls was found in 330, Tn half of these, the dshe
fasis was moderate or extensiy;
of exposure, radiolngical evidence of asbestosis w
present. much less likely to be extensive.
Neoplastie complications of ashestos exposire Were §
consecutive dei
loust seven times 4§ common
tinal tract three times as common a3 expecte
mesothelioma of (e pleara ur petitoneum.
Of the 1258 men alive at the start of thi
Eloven cancers of the lung or pleurd were fi

as expected and cancer of the gastraint -

living members,
aiset of expusiire.
wark experience wis léss than 20 yeurs,

We may conchide that ashestusis an
ation warkers in the United States at this Hmwe,

No cancers were found in those me,

Wazands among insul

Tar vigarette smokers In Doll's series,” a long

individuals indivectly expose-
arpenters,” steam fitters,™ and other

529 ushestos {nsulation workers in the New

o, T individeals with less than 20 vew -
ag loss frequent snd who

tudied umong .

the in this group of men. Lung Cancer was found to he
4, There were 10 instances -2

is survey, 1117 were examike
und during this survey of tl:

all among the 392 mea with more than 20 yeurs fpoe
the onset of wh -

4 its complications are gigificat
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