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Expec'ted” and observed number of deaths among 623 New York—New Jersey asbestos insulation workers
1943-31 December 1971, twenty or mora years after onset of first exposure to asbestos

|
1943-51 1952-61 1962-71 f Total, 1943-71
Expected | Observed | Expectad | Observed | Expected | Observed | Expected Cbserved
¥otal cancer. ali sites 11.3 28 18.3 57 17.6 104 412 189
Lung cancer 1.8 13 3.5 23 5.1 48 10 84
pleural mesgtheiioma n.ac 1 n.a. 2 n.a. 5 na. 8
paiitoneal mesothaiioma n.a, 1 n.a. 3 n.a. 20 na. 24
@ cancer of stomach, colon, rectum.
casophagus 4.1 7 5.0 ‘18 39 16 130 41
Cancar all other sites 5.7 6 9.8 1 36 18 240 32
10516 n.a. 1 n.a. 10 n.a. 22 a.3. 33
other causes 65.1 44 9 4 94 . 783 63 232.8 9%
76.4 73 7.7 161 95.9 187 282.0 421
son-years of cbservation 3726 4406 2898 11,030
| i

1fhass
> Expected rates are based upan age-specific de

and the avoidance of cigarette smoking (Selikoff
¢l al., 1968; Hammond & Selikoff*).

Gasiro-intestinal cancer

" in our initial teports {Selikoff 2r o/, 1964; Ham-
ond ez al., 1963) atieniion was called (¢ the then
tnexpected finding of 2 moderate excess of gastro-
lestinal cancer among MNew York

‘workers. Nevertheless, relatively few deaths were
studied and firm conclusions were not considered
warranted. We have now collected additional data,
and these give the same indication very much at the
' “same level of excess, ie., at two ot three times ex-
=nected deaths (Tabies | & 2). These findings were
‘made for cancer of the sesophagus, stomach, and of
A simlar excess has been

insulation

2

the colon and rectum,
und among insulation workers in Belfzst (Elmes &
Simpson, 1971}, Taken together, these experiences
suggest that the increase is real.  While they are not
ssponsible for 2 major propottion of excess deaths
{lung cancer, mesothelioma and asbestosis account
for more), the incidence of gastro-intestinal cancer is
feverthejess substantial: in the New York-New
Yersey group. 13.0 deaths were expected and 41

OCcurred ; and in ihe US-Canada survey, 27.3 were

Moreover the finding

a5
ST

2%

Pt

Sipected and 35 occurred.
- May he of consideratle theorerical importance, in
- Yiew of the dearth of useful hypoiheses concerming
the etiology of gastro-intesiinal cancer in general,
and of cancer of the colon and rectum in particular.

Oiher neoplasms

The knowledge that a number of tissues are subject
- tmdeinnd anncar ennnled with the obser-

tA AL .,

s 632 members were on the union’srolls on 1 January 1343 Nine died before reaching 20 years from first employment.

calsylations upon reaching the 20-year from onset of first exposure point.
ath rate data of tha US Nauonal Office of Vital Stausucs from 1949-87

latsdt 1943486 from rates for 1949-35, and for 1968-71 from rates for 1967-67.
'u US death rates not available, but these are rare causes of d&atn in the generai poouislion.

Aljl others entered

fates were extra-

vation that fibres and fibrils may be found in many

organs, admits the possibility that a neoplastic effect

exists for sites other than those heretofore identified.

Examination of this hypothesis is hampered by the
infrequency of some such tumours in general and by

.11
Riie

the as yet inadequate number of observalions avai
able. We do not at present find it useful, therefore,

t¢ comment on this guestion, although we have been

W & isddwain il
particularly interesied in cancer of pancreas, orain

and oro-pharynmx, in genito-urmary Sancer,
lymphoma and leukaemia.

and

RISK WITH FACTORY £XPOSURE TO ASBESTOS
INSULATION MATERIALS

ns

T 15 Smith {1565} calist attention 0 e mulri-

N 4, Smith
plicity of raaterials 10 which insulation Workers
exposed. It seemcd justified to seek svid
whether asbestos insulation materials
specifically related to various diseases. If not, in-
vestigation of other insulation materials would be

We therefore studied the work force of
in

Ry

per 38 Were

required.
the insulation materials factory noted above,
which exposure was only to asbestos insulation, and
not to other insulation materials used in the con-
struction industry (€.g., fibrous glass, caicined diato-
macecus earth, rock wool, 21¢.)

Four hundred and eighty-four deaths are known
to have occurred among the 877 men fully traced vup
to 31 December 1571. The distribution of deaths
strongly resembled that seen among insulation wor-~
kers who install such materials, despite the fact that

observation of this cohort has reached only 25-30
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vable 2. Expected® and observad deaths ameang 17 : i i :

: v nong 37,300 asbestos insuiation ‘war<srs .o sne WJnites ~ ;
1 January 1367-31 December 1971 e ST Siapeg ang'‘g@

Di$ITUTIS T 3 Juranon frgw
‘ Totat I _ } 9858t of aypg
i L agg "n I 2 i
| I Lass than 20 rzars 5 20 Voars ang o
L ) — :_ - -xpec.ec I _?bser~/cd ¢ Ex_cec:e?._ A Zoaserved ‘ xpecteg Py
Totai deathis I 30533 | 1qg2 17304 T e
Cancer: ail sites i 13409 489 : 25.31 st . ;7 78
Lung cancec H 2412 213 7722 a2 ; 17 2g
Plaurai mesotheiioma ' n.3.° 26 n.3 2 I o 3
Pentoneal mesathenoma i n.s. 1 51 a3 3 n 3
Cancer of stomach : 4.82 l <6 337 - ; 585
Cancer of colon, rectum Yo1rst | 26 23 Y 500
Cancar af ossaphagus i 321 ! 0.4 t ! 277
All other cancers i 7233 14 : 135.28 13 56.37
Asbestosis t a.a, l 78 n.a 5 n.a
Ail other causes : 561.24 556 182.32 *55 ' 308 91
1 1
Numoer of men E 1 7.300 12330 ! 5119
Parson-years of nbservation : 36,200 52.373 ! 22,627

gath

(

* Exp SR Dasss upon 3qa-ineciiic death rate data of the US Matignal 2fc2 277 131 Iravstes Qates for 1963-71 ware
paotated ates or 1361-87. '

GCiEd 2
from ra
? US death rates ot avaiabdle, but these are rare Souses of death :n *he general oopuiat cn

~

Jears from onset.  Thus, lung cancer zccounted for  limited data. that isoeste
vy e o1

—,-’ + R -
73 deaths, abthough oniv 1141 were axpecied: and  more than twenrv -ears

"’15””‘*“'93*1”31 cancer for 28, with 12.36 expectz Experences n the sonoris sudied indicate]

finciuding  cesophagus). Niesothenoma  cosed lung cancsr May Soo onsice "able 2xcess a3
- - ) . Ly wisd - RS - i -

seven deaths, and asbestosis 27 { fapie 3). s 10~ 14 veurs Trom sasen vies ).83 sxoected di

i

” Fheys qyaieoct T TR - . i - .
Tncse data indicate that ASDESLOS {nsuiation ma-  yppey D obser o 1mong 1mose woo \mg in
ials wre capable of 2ausing the Giseuse DUUCINS  amooine ferory “5r ~ore “has Spe ezt (Table

e
sesn among msulatuon WOTKSTS ) there 3 no nesd o Vioreover, death al2S TOF jUr 2 cancer were i
‘nvoke the influence of orther insalailon macrials, cantly increased n ome LS-C " ~aca inculation W

Sl d -~ LRI R W

kers cohort IS—z D vanrs ;"rom onset {4.36 deaths ¥

EPIDEVIOLOGIC YARIABLIS expected and 13 cccurred) (Taoie 4).
On che other hard. in terms of numbers, M
Lapsed period Jrom onser of exposur: deaths (rom “ing sancer occurred gmoqg insulath

It has long been inferved, on the husis of muher workers 30-«'» “ears from onset of ¢

f36rars v arwaTe sy eminiGyen

Taple 3. Zxpacted” znd 203520038
aoserved 10 31 LDecemoper 1371

. !
| Sbserved  Zcoected serneq

- ’ - o , e
Tetal neaths : 381 10827 | ry 4 83 28
Yotat cancer. all sites : ) E 1372 | 12 232 3z . 50
Lung cancer ! 3 } 3.71 23 3211 47 : i
Fieural mesothziioma - : 1 i aa | ) I 2 | 1.3
Pantoneal mesotheoma | < ' g ’ o) -~ 3 i 1 ; i,
Canger of s1omach 3 + 34 k) * 25 1 133
Zancor of colen, fecium d | 237 ! 3 ;) 3 ;05
Cancsr of desophagus R 3 D15 N DR 3 123
All 0Ther Gancars . 3 [T 12 I Bk 25133
Asbestnsts i 3 ) - 1 a. o, A3
All other causes i ] . 3G6.33 a5 BRI A v 249 33

R ~xpecmd cates are based upON age-spaciie Jeath -ate data 9¢ the L8 Mational Ctirce o1 23 3ratistes sram 1543-37
aclatec for 1941 43 fram rates lar 13489--35. ana or 1968-71 -om rates fof 1961-37

> 333 men vz tmptoved. (N 3 cases, 3ges wvere A0’ rown and these men ndv dgan g oced romrhese caigiations
racaa 10 death or to 31 Cecember 1973, 5! 1‘:,!*. Wwere Partaiv rracad and reman o the I CUatoNs untl Ot to Juser/aton

° 138 Jdeath -ates nat available, Gut thase e are Souses df J2ath i the JenSrdl ogdie Ion
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Table 8. Expected and observed deaths of lung cancer
among 17,300 asbestos insulation "vorkers, 1 January 1367
31 Decamber 3271 ; distribution by age at onset of exposure

Deaths of lung cancer
Age at onset of
gxposure Ixpected® Observed Rauo
<2 1819 102 5 31
25-34 *3.2¢ 35 4.34
354 378 38 4.33
8+ { 225 7 5 3.13

Waced upon 3Qa-scectiic death rare data oy

@ Sxpected deaths 3re Seat
Rates ‘or 1 $839-71 wers

ihe US Nanonal Cffics of Vital Stausucs.
sxtrapoiated from cates for t0gt—-57.

Tabie 7. Sxpected and observed deaths of iung cancs
arrplovea

&41-45 ind absarven 10 31 Zecemieer

4nT™ ¢
a7

Buration af exposure
In one ¢cohert, it was sossible to Study the of
differences in length of sxposure.  Whila 3.11' o
sulation materials Taciory zmplovees Started g
terween 1941 and 154Z, approximately one.
these worked for less :han :hree months, ,
:hird for three :o cleven months, and the Temag
third for a vear or mcre (Tadle 5a).  All orked
‘he same actory anc nad similar exposure tg g
same asbestos starting ai ihe same point iy
The only signifcan: uriadie i
sure. All wers tracec (o the end of 1971,
Our dndings indicate chat Juraticn of expogy
and thus neesumacly total dese, has an impong
‘nfluence on lurg zancer rates. Those with kﬂ

¢ amerg 375 amresite 33nestos ‘acton workers, first
Districuticn 2y curatien o1 :meigyment

¢ |

| Sestns ¥ UNg 2anCer

Surat.on 2f . i 2=r30n-¥ears
s picyment . Numoer oi men 31 30servanon '
. f Ixpeciea® Coserveq
s v o s emmmms e — - .
~ 3 months 255 3,369 .33 ‘3 i
3-11 months 244 . T.053 333 ]
T - sears 325 : 332 .38 15
rotal : 373 | *3,329 | o2 "1 333
i

1 :

1 This table exciudes 37 men
}

Y Zecectsd rates are Jaseu Ipon 1ge-speciic Jeath yile «a

Ten died dunng irst vear of 2mployment, 32 oud NGL 38 radid after “he ‘st vear,
NAg PrOT ACCUNETIoNal expossie T0 asbestos und 1 had 3mpicyment of uncartain Zuration.
vere naraily aced 1nd cemainad 0 the CaICUAUONS Unti i0st o cbservaton

Severieen men oi the 376

9 0f tha S Munona Dffice of fital Siatsucs, T 949-87

ey

Rates aere 2Xradolslod 107 9o —d 10 <ngs for " T43 5T, ang or CARRTA o -e1as for 1367 -3
§
Fame 5 wionaiity aaperienss i I37T astesias ~swanon workers T oLanuary TBBZ-1T Ceceraes T370, 3nalysec Dy B g
GO0 OT 3Dy AID I mAvEn’ 4
- P -
Shoyard ameiovment §
—————§
‘ N JPVr-
Zsusa oF death Mone (28} Up o wwve vears <1°48) “Seme ar pots ears (100
i - e
i Cbserved | Irpectent loserveq | Tupected S _‘”é
T L R i _1__— e | i g
Total sancer: ail sites ; 25 i 22 : 23 : 43 : '
Lung cancer : T i : 3 ; ) ; £
Pleural mescifencria ‘ 2 ' " L 2 { 1.3, : g
Panteneal mesothenama | 5 ’ 3z ! 3 ! a5 ; :
Cancar ST 7tomach, Soinn (eciam, 3350~ ! ' ! .
ragus ' 3 i 33 z -2 3 S
Cancsr ail der utss < ' L b Za - 22
ASDBSIDEIS . 5 T RN A . 14 ¥
Al sthar mausas 3 ! ‘30 ; '3 03 3 , cg 3
{otal ceaths 7 X o003 : o ' o5 35 22 4
s : ! ]
PR E . R N : P . . RS - cean_ a7t 'i‘?
Sxpected 2eaihs 3re Dased Jpon sqe--pecihic deain 36 GSta of h2 U8 Natorai Cthee ar /i@ SRAUSGCS. A 3IsS Tar T8no-
sxtrapolated fram rates for 19611867
£ S Jeatn cates A0t avdiiabio, Dul Tnese are rara causas i 2ealh 0 he jenerai sopulation.




Table Expe
;ndustﬁ work, 1 Januaty 1 196731 De ecember 1971

ected” and obsewv wed deaths among asbestos insulation workers in shipyard and construction

Workmen regxstered in union locals \ Workmen (ored in s
\n south-west, mid-west and [ '99‘5 919 i shpyard
central states cais

T e —
gxpected Observed tapecied Observed
Totah deaths 116.28 448 39.56 34
Total cancer: all 5ites 56.34 172 7.9 16
Lung can er 17.47 79 2.67 9
preural mesothelioma nald 10 \ n.a. 2
Penxoneal mesotheuoma \ n.a. 13 \ n.a. )
cancer of stomech ' 256 6 .38 0
Cancal of coion. cpotum 8.75 12 0.98 0
Cance’ of aesophagus 1.26 L3} \ 0.20 1
%) other cencers \ 28.30 48 \ 3.70 3
Asbestos'is n.a. 26 i n.a. 3
Al other causes 259,934 248 31.6% 15
Numhe? ot man 7,289 \ 462
poreont- -yeats of obsarvation 35,310 ‘l 7.244
_-_’_ﬂ_’____,_———!_

gaths 2
exuapomted from rates fot 1961-67.
rates not availabie. put these ara 1are cau

s of 8 work showed 2 definite increase

’: (13 ohserved versis 3.55 expecte d),

three O eleven Moo {hs' cXposure

U; crease) while wot rkers emoxoycd for

‘year OF over had 2 much more \ubs*am.al in-
3 observed, d, 4.09 expectﬁd) (Table .

yas not used for insulation work in

ke United States during the penoa coversd by out

indeed, VoY ftle crocidolite was jmported

fo the United Sta‘t_as antil after the Second Wworld

3 ‘Sehkoﬁ‘ gt al. , 1970). Thus, exposSLit o this
Hore cannol explam 1he cancer risk obsen ved.

Poth < chrysotile and arnosite ave been used in

nsulation maerials i . rhe US, the formet since e
19650} and the

of the century (S-ol.ikofi ot al,
ter since the mid-1930's (Se\ikoﬁ et al. 1972).
Amosite has beet used princ cipally in ship 1mulauon
nd chrysotile in genet ral construmon and industrial
ork, although it is also found N some shipyard

disease poted”

"ﬁ‘xéaiﬁe-e@mpar_e the relative
gylation work,

tial of the 190 yarieties O% fbres 10 ns

gince cohorS which differ ip this cespect ™ay also

5pECES. inctuding type and intensity

dier.
aiffer in cz‘n«:' tesps

N theless, WO sets Of

observations ar€ . vailable which ma” b
We have roll.pnred the mortality expericnce of insu-

he US Naucnal Ottice of vitat Statistics.

aration of CXpUSUTE and tapsed period

Aatss fo7

are U sed vpon age-specxh < daath rate dataoft

ses of death if the general popu\at‘mn.

|ation workets in the New york-New jersey group
according 1o their dumuors of shipyard 4 employment
{ship insulation being fairly jmportant in the MNew

York parbout 8¢ especially petween 1939 and
1945). Of the 370 men 1D the union ot ! January

1563 who were Survivors of the 1943 cohort, we w::l{:

y

able 10 obiain histories cf s‘mnyan. Pmoloymem oy
persona al mterwew from 337. The results indicaté

that the M0 tality expetience in men with shipyard

-

emp‘,oymem, wtb i1 greaier poten-.;al for amosite
exposuTe, did not giffer *ubsLaxmal\y from that of
men in the same union, At the same period of tme,
without such employmcnt (Table 3).

e _anada SUIVeY. each union member

was ugictered in a speciﬁc union 1cak, several of

which Were engaged entirely in s shipyard work.
Others, i the ¢ ceniral and 3 md-westeth ¥ ParLs of the
This 8 not i

counitys nad no S such Pxperlemc

ay that it adividual members St ‘hese locais did not
in the past, do sOINe shipyard work, Due i S unlikely
to have commuted 4 major Par of thelr woTk-
history.

We have analysed the mortality »xper,cnfe of mefi
in the two groups of locals perween 19 1967 and g971.
There does not seerm 10 have been any sagnmcar,.
dlﬁtilf:ﬂcv hetween them (Table G). At {east as 1"
fected in these \wo sets of daté: construction indus-

work, with 48 preponoem.vc

wy ipsutauion
S ‘;")’ﬁ(\.-uu_.

chrys sotile 2xO3UTE, was no mors of %
{han was shxpyard work, with i1s widet

materia{s.

use of amd osite
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SUMMARY

A serious cancer risk has een demonstrated among
ashestos insulation workers in the United States. Ap-
proximately one death in five, an extraordinary incidenca,
has been the result of lung cancer. Gastro-intestinal
cancer was more than doubled n incidence, and meso-
thelioma was responsible for 724 of all deaths.

An increased incidence of Jung cancer was sean as little
as 10-14 years from the onset of work 2xposure; we sis-
pect thar this tends to be associated with mors intense
exposure, as among factory workers. However, the
greater increase occurred 3045 years from onset. zspeci-
ally among the less intensely exposed insulation workers.

It would be difficult to 2valuate fully the effacts of asheg
exposure without observation {or ar east 40 Years fro
onset of exposure.,

Data have been presented indicating that these
are associated with the asbestos insulation Materiyg;
per se. S

We were not able to find evidence that the use of;
chrysatile in insulation work was associated with 3 2 great
risk than was amosite, or vicz versa.  'We have ng know.
jedge of the comparative arfect whica crocidolite ight
have; it was not used in US insuiation work.
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