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INTRODUCTION

In 1563, it was found that a large group of asbestos insulation workers in
the New York ‘metrepolitan area had experienced unusual morizlity curing
1842.-1562.0 Six hundred and thirty-two mcn had btezn on the union’s rells on
January 1, 1943, By Dccember 31, 1562,°262 men had died, ninc telore
1eaching 20 years on~ihe job. Of those who dicd after 20 years from first
employment, lung cancer was found in marked excess; 6.02 such daaths had
been cxpected, and 42 occurred. In addition, there were severzl deaths due to
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% r = gzsirointestinz] cancer, where 9.71 were expecicd and 29 were observed. There
%] _<J ,3 were 12 dezths due to pulmonary asbestosis (TacLE 1). —
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) 2l nesoid t 1
Carcer of stomuch, c2ion, resium 9.71 25
Ali other cangers 15.71 2
Asbesiosis t 12
All ciher causes 16472 146
* Nine men dicd before reacking 20 vears fiom first employment. Expecicd denths
are based upon white male age-specific deuth ate data of the U.S. Nztional Oflice of
Vital Statisiies from 1949 10 1962 Rates were extrupoluiied for 1943-1948 fiom
rates for 1949-1958.
4 Rates are nol available, but these discases are rare causes of death in the general
population, .
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Sclikofl: iLung Cancer & Ashesios 449

It had previously beena establinhied ihat lunp cancer was a formidable fazard
of ashevtos fuctory workers ¥ and that tcimination of cmiployment did nei short
the risk; apparcntiy, once sullicient expocure had accurred with continued fcten-
tion of asbestos within the lung, risk remained. Vhis factor was of consid rable
concern, because a significant number of men were hnown 1o have woricd as
ashestos insulation workers in the New York metropolitan arca, and many were
still in the trade. In addition to the 370 survivors of the original 1943 ¢ohort,
8§90 mcn had joined the insulation union ¥ during the period 1943-i967, and
§79 of thcm were alive on January 1. 1963. Toucther, the two groups «onsti-
tuted a total of 1249 men who were cither working reguluriy as asbestos 11suia-
tion workers in 1963 or who had been recorded as huving worked reguiatiy at
this trade for shorter vr fonger periods in previous years.

TauLE 2

MenRERS OF Asntstos Workers' Ustony oN Jury 1, 1963, ADMITTED TO TIHE
Uniony BEroRL DecisistRr 31, 1942, CLASSIFICATION BY ACE AND SMOKING HasITs
ON OR ABOUT January |, 1963

Never . ‘n e
. Smoked  Pipe, Ex. Curreat Cigarelte Smokers
Age Total Regu- Cigar cigaretie 1-9/ 10-197 20-39/ 40+/
{yr) No. larly _Only Smokers*® Day Day Day Day

35-39 2
40-44 13
4549 32
50-54 109
55-39 60
60-64 42
65-69 49
70-74 38
75-79 21
§0-84 .4

Total 370
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¢ Includes cigarette smokers who also smoked pipes or cigars.

Bzfore_1253,. there had_been _no_regular surveilance of these asbesios_
] vorkcn because they-were not awarc.of their. speciai, risk, It was consi idered”
“that potential benefit micht be obtained if a program of ‘regular medical sur-
veillance could be initiated, with special Tocus on the principal risks that kad
been identificd, namely, bronchogenic carcinoma, pleural and peritoncal meso-
thelioma, pastrointestinal cancer, and asbestosis. Of these risks, lung cancer
took first place. In addition to the risk associated with asbestos exposure, a
majority of the men hud been regular cigarette smokers (TauLes 2 & 3). Such
history, even in the absence of ashestos exposure, carried a lung cancer risk of
its own.? (1t was later to be lcarned that the combinution of the two factors,
asbestos cxposure and cigarctic smoking, resulled in many mare hiung cancers
than would be assumed fram mecre summation of the two cffects. with asbestos
exposurc sharply increasing the lung cuncer risk of cigarcite smoking.* #)

l

t International Ascociation of Heal and Frost Insulators and Asbestos Workers,
AFL-CIO, CLC, Locals 12 and 32.
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. . oo TanLL 4
‘ X-Ray Crancis iN Astii 3108 I5sULATION WORKERS®

\ Onset of Normal Abnorimal Aslesiosis (grace)
Expovuice (yr) No. (%) (%) — i
i 2 3
40+ 121 5.8 94.2 35 si 2%
30-39 ’ 194 12.9 87.1 102 49 18 .

20-29 717 27.2 72.8 s 17 4
0-9 : 346 559 44.1 158 0 0
1117 51.5 48.5 366 126 50

* From Reference 7. . === rT—

ProsreECTIVE CLINICAL SURVEILLANCE

The program of clinical surveitionce that was instituted was based on the

realization that the chest x ray offered the best method for carly deicction of T e
lung cancer then availubic® An initial piiot survey had demonstrated that the P N T W L
- | S v “ - .
- 4 .- s

ro cooperation of the workers involved couid be expected.’ Examinution [aciiitics, '
including x-ray cquipment. were set up in the union halls to facilitate atiendance
of the men; it is not known whether cqual cooperation weuld have as readily
been achieved had it been nccessary (o site the survey in hospital-based faciiities,
The nature of the discase under surveiliance required scveral modificaiions
in usual chest x-ray survey design. First, it was corsidercd that the standard
“yearly™ chest film would be inuppropriate for many of the group (as it was
later to be shown to be inadequate for miany other individuais as weil *}. In the
preliminary survey, chest x-ruy examination had shown that many of the mean, v e e e ae aiia
especially those with more than 20 years from onsct of exposure, alrcady had
' coasiderable asbestosis (TauLe 4).7 If cancer were found, it would be best to
' discover it at a stage at which limited resection, as lobectomy or even scpmental
resection, was possible. Diminished respiratory reserve might make pncumo- ———
nectomy unavailabic, even if the ncopiasm was otherwise rescctable. Therelore,
scrial chest x rays were advised at 6-month intcrvals for workers with more
than 20 ycars from onsct of exposurc, vearly for those 15-19 ycars from onset,
and cvery 1-2 years for those with shoricr histories of duration from ousct,
Further, rather than the usual pesteroanterior film ajone being taken, four ilms
were made at each exanvination, two in the posteroanterior projection {one
with increased penctration) and one in cuch of the two obligue projections.
With x-ray changes of asbestosis predominantly to be scen in the lower jung
fields, and with a known predilection for asbestos lung cancer 1o be found in
these arcas, it wus considercd udvisadie to visualize the lower lung ficlds s weil
as possible. ' .
Other studics were simuitancously undertaken. Physical examination, with
patticular reference 1o the chest, abdomen, and eropharyny,? was supplemented
by carcful occupational, clinical, and smoking historics; fingers were examined
for clubbingz, although it was recognized that this finding would have far less .
' diagnostic utiiity in the prescnce of ashestosis than it would for fung cancer in

] . . . -
. general: urine, hemutocrit, and serum for theumateoid factor ™ were enamined,
i and pulimonary function studics, incinding FVC and FEV, were performed.
i
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Adter evaluation of (he fiadings, cuch man was informed of the resul's of the
cxamination, and, whua reguesied, a detsiled review of the data was se it to the
fadividual's persena; nhysician, Conlideniiality of exumination resulis vus care-
fully guarded, with none of the individuai {indings mude known cither to the
cmpioyer or {0 tne union, athough siatistical suninaries of resuils were made
avaiiable o both.

In somc instances, in which it was dificult Jor the worker 1o atiend for the
examination (some reiired and were living in Caliloraia, Floridu, or othor distant
states, and others were residing up 1o 150 miles from the unioas’ headguariers),
the worker was encourazed to reguiany visit his personal physician fer similar
cxamination and to sead the films cbiained for review. Also, a unica health
plan included opporiunity for resular examination of the worker and Lis family
‘in a program of generai medicul surveillance, and the advantages of pariicipation
in stch surveillance were siressed.,

When an abnormality was suspected or found, immegiate review with the
worker's personal physician was sought, and details were provided. Cicse co-
opceration during the ensuing special studies was offered, and, in many instances,
the diagnostic and treatment faciiities of the Mount Sinai Hospital were re-
quested and utilized.

Lunc CaANCER AND MESOTHELIOMA, 1963-1974

From January 1, 1963 to Decembder 31, 1974, 19§ of the 370 survivers of
the original 1942 cohort dicd. The distribution of causes of death was very
nmuch the same as that in the previous 20 years, bul the percentages within cach
category and the ratios between odserved and expected deaths wwere agpreciably
altered (TaBLE 5). Thrce factors influenced this change. First, as the indi-

v . TABLE §

ExPeCcTED anD Oostrvep DEatns aMonNG 370 NEW YOorRK-New JFrRsiy ASDESTOS
INSULATION \WOAKERS, JaNUARY [, 1963 To Decemner 31, 1974

Expected ® Observed
Total deaihs . 109.0< 198
Toiai cancer, ail sites 20.58 105
Lung cancer €.18 47
Pleural mesotheiioma s t - 7
Peritoneal mesoinzlioma t 21
Cancer of stomach 1.17 7
Cancer of celon, rectum 2.75 7
All other cancers . 10.48 16
Asbestosis + 25
Aill other causes 83.46 : 68
Number of men 370
Person-years of observation 3075

* Expected deaths are bused upon agz-specific white male deuth rate Jata of the
U.S. National Oflice of Vito! Statistics from 1963 1o 1973, Rules were extrapolaled
for 1973-197< from mtes for 1968-1972. ) .

t U.S. death rates not avatiable, bul these discases are rare causes of death in the
general populution,
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OUHNUE, LU v e v o o u s

TAWE &
Dratins among K79 Asnisros Issutation Wowkiks, Finst RIGISTIRED IN THE

INSWATION WorRki S Usion Jasvary 1, 1943 10 Dicistner 3, 1Y), Duaine
January 1, 1963 10 Doceymin 31, 1974

Number of Deaths

Toial deaths _ 34
Total cancer, all sites . 18
luna cancer
Pleural mevothelioma
Pcritoncal mesothelioma
Gasirointesiinal cancer
All other cancers
Asbestosis S
All other causes - 31

ww e NWY

viduals in the cohort aged, the distribution of death by cause wouid also be
expected to change, cven in the absence of an occupationai discase influence.
S¢eond, many of the individuals were still at work in 1963 and continued their
eiployment, The influcnce of 1otal exposure on mertality would therefore be
evidenl; this faclor might be of particular importance among individuals with
clinical asbestonis,'t for whom additional dust exposure wouid be particularly
disadvantagecous. Third, und parhaps most important, the lapsed period from
onset of cllective cxposure progressively lengthencd, with increasing likelihood
of clinical onsct of malignant diszase. Because ithe perinds of clinical latency
between onset of cxposure and evidence of discase vary amiong the scveral
ncoplastic risks ol oczupational asbestos expeosure, it wouid be expected that
there would be differences in incidence of these ncopiasms during the decade
of observation. In the event, 47 Jeaths of lung cancer eccurred, while 6.18 had
been expected; there were seven instances of picural mesothelioma and 21 of
peritoncal mesethelioma, in addition to 2§ deaths due 1o asbesiosis. Also, more
deaths duc to cuncer of the esophagus, stomach, coion, and rectum occurred
than were anticipated.

We have not yct analyzed the mortality experience of the §79 workers who
first joined the union between 1943 and 1962 and were stiil alive oa January 1,
1963, These men were young. most with considerably iess than 20 years from
onscl of cxposure, and their risk of death during 1943-1974 was likely to be
limited. Obscrvaution showced that 54 deaths occurred, and TauLe § provices
calegorization by eausc. Observation of these men continues, and it is antici-
pated that analysis of their mortality experience by cause, contrasting expeciced
and obscrved deaths, will be able to be uscfully undertaken within the next
scveral years.

.

OccURRENCE OF L.UNG CANCER AND MESOTHELIOMA

Altogether, 59 instunces of bronchogenic carcinoma occurred among the
1249 asbestoy insulation workers under our observation in the New York
mctropolitan arca from Junuary 1, 1963 to Dccember 31, 1974, Forty-niae
cases occurred among the 370 individuals who had alrcady been members of
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Tanee 7

Lusg Cu-cu m NEw YOrRK-Niw JLRSLY ASAESTOS INSULATION WORKIRS
January 1, 1963 10 Ducramncr 31, 974

Admilted to Union

oL Before 1943 19«.3—. 62
Number as of Jaruary 1, 1963 370 ' 87¢
Lung cancers to January 31, 1974 . 49 o 10
Deaths due 1o lung cancer 43 i

the Insuiation Workers' Union in 1942, and 10 cases occurred among the
$79 younger mea who first becamic members of the union at some time {rom
Januar/ 1, 1943 to Decomber 31, 1962 (TanLe 7).

sview of the clinical status of these 59 men on January 1. 1975 showed
that §7 were deud; two were alive. One, 2 member of the 1942 cohort, had
been found to have a bronchugenic carcinoma during the clinical survey under-
taken in 1963, Lobdectomy was performed, and observation since has yicidsd
no evidence of recurrence. He stiif works activeiy at his trade, The sccond man
joincd the union in 1946, In 1972, he suflercd hemioptysis, undenwent lobee-
tomy, and has remzined weil. Botis men had boen recular cigarciic smokers:
no insiance of lung cancer was seca zimong workers without history ef regular
smoking. Analysis is now underway io study the causes of this disnial record.
It is aircady cvident that the usual cuuses for failure in the management ef
bronchogsenic carcinoma were aiso piesant here; in addition, there were other
faclors, such as wcripnc:al location of ihe ncopiasm and cariy plcur:\i invoive-
“ment, imporiant .csp.rmory insufliciency, and occasional u...culty in radiologic
diagnosis duc to concomi itant pleural and parenchymal asbestosis.

Twanty-cizht instanczs of pleural and p».r\.o.-cg{ mesothelioma occuired in
the 1922 cokort. and three cases of these diseascs cccuried in the mon who
joined the tracde more recently. Al are dead (Tapte §). There was no eifeciive
therapy available.

TasLe 8

MESOTHELIOMA aAMONG NEW YORK-NEW JERSEY ASNESTOS INSULATION WOAKERS,
January 1, 1963 To Decisiser 31, 1974

SEEREL

. : Admitted to Union
Belore 1943 1943-1962
Number of men 370 879
Pleural mesothelioma 7 2
Deaths .7 2
Peritoncal mesothelioma 21 i
Deaths 21 i
e LS -'s-.-a:—';f.\.,l-"l\.: D T Y ” [ Y . ; .
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. . Sciikoil: Lung Cincer & Asbuesios <S5
\ T Sunmanry aND CONCLUSIGNS

Fifty-nine cases of brenchogenic earcinoma were observed among 1149
ashesios insuiniion workers {oliowed prospectively {rom January 1, (963 to
December 31, 1973 i the New York metropolitan area, Despiic the facl “hat
these men, and their medical atiendunts, were weil aware of their risk of sach
discasc, and despiic the availability of a standurd program of raciologic and
clinical surveitiance, 97 of the §9 mien dicd. It is cicar that survecaianee wo-
grams as uiilized were insuflicien{ (o appreciabiy improve the prognosis anrang
such individuals, Al best, carly'dingznosiy of late disease can be siuid to have een
achieved during the surveillunce. Far more clective mcasures of preciinical
dizgnosis are aceded if unticipated discuse in this group at high risk of cancer
15 10 be cficctively treated. :

The important influcnce of the lapsed period from enscl 00 exposure was
cvident. Forty-nine lung cancers occurred among the 370 workers who were in
the union in 1942, and 10 lung cancers cccurred among the 8§79 men whao first
joined the Insulation Workers” Union in the New York metropolitan arca during
1943-1662.

Nine cascs of picural mesethelioma and 22 of peritoneal mesothelioma
were seen. Effcctive treatment was absent, and ail 31 were ¢cad at the end of !
the study period. Prospective surveillance with the jikeiithood of earlicr diag- ¥ -
nosis failed to appreciabiy improve prognosis in this diseasc.
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In the sescarch that led to these data, it was reported that peak exposurcs
could be extramncly high, Tt was not uncommon, for examiple, for two-io-five-
ininule concent:ations of ashesteos to range between SO f/ml and 100 f/ml
This mixing, however, would consume only a

-"'Jr?rg the iniving of ccnent.
once an hour, Thus, exposuics mezsuicd

s nrinctes” time and be done pethaps o
d ing that hour, including the mixing, wouid scldom average morc than § {/ml.
Similar ex cpericnces were subwequenily reperted by Ceoper, at Lyon, who

icd, "Peak concentiations may be high for biicf periads, while tiine-weighted
averoages are ofien deseptively low.”

We have direct information on asbestos-fiber concentrations, red by
the cuciently prescrited analysis precadures during recent years only. Insuiztion
maieriais have chingzed fiom carlier years. Fibrous glass has found extensive
use, but work with cork is seidom seen today. Moreever, changes in the asbestos
compoesition of insulation p.odu::s kave teten place. Pipe covering and insula-
tion block muy have had twice the ashesios conltent in past years as they have
lod::y During this period, hewever, work practices were virtually identical to
mc<e of past years, and during the period of these measurements, fow centrols
of <ignificznce were in use. Thus, Cust concantrations mezsured undar these
cenditicns have refevence for the estimaie of fevels of past vears. Considering
the poesibie deubling of asbesios content of insulation materials, and consndcnng
lHat workers may have used asbestes materials more often in the past then now,
the data from these three siudizs would suggest that the irsulators' average
cxposures in the Uniied States during past years could have rangzd from 10 10
1S {/ml.

T"-e only carly res

tion work is the 1
T

$i5
Y

INC2%0

-~

on asheostos-dust concni"':crs in pas
ins ! reischer :nd his colicagues.™ who reperied
asbestos Qust levels du oi sufation zpplicaiion in Tour United Siates s‘npy..rés.
In h:s study, cust con l:alions were assessed with vse of 2 konimeier (an
izsirument widzly u.*d that time, tut no longer cmployed), and beth total
dust and iber Jevels were recorded. The s!udy is difficult to evaluate, since the
average dust levels reporied in diTeient shipyards varied by ncarly 100 times.
In two yards, aver2ge cust colc:nlr:‘.ior‘s of about 1 f/ml were found; 'n a
hs fcurth, 35 f/ml During 1565 &nd 9"6

in =)

ndusirial H‘

o. a ke-
meniany
i _\'a:-:'s s.as-cst that this
ctor of two. I we
la ¢ this factor into 2 ounl. and simply avc:agc ths dz!a frem ihe four ship-
)ards studicd by Fleitcher in 1945, an estimate of fiom 15 10 20 f/ml s obtained
for average asbestos concenirations in msu!:non work during this period.
Similar considerations would vicld a value of 4 f/ml for the shipyard survey by
furphy in 1965, It must bc ecmphasized, however, that averages are highly
subjeetive and duepend sirongly on the vagzaries of the particular work practices
sclected for sampling and the conditions present at thai (imc
These summaries of ashesios concentrations from 1945 through 1971 by fve

different sescarch groups in two countrics are summarized in Tante 7. The
cstimate of from 10 to 15 f/ml for past insulators’ averuze asbestos exposures _

estimates the num
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