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The International Agency for Researchon
Cancer of the World Health Organization has
just issued its Scientific Publication No. 8,
Bioloyicul Effects of Asbestos, consistingofthe
Proceﬂdmos of a Working Conference held at
theAnency s Headquarters in Lyon France,
October 2-8, 1072 In view of the considerable

Tancer risk of msuatmn WOI kers in the Unite
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interest inthe health problems associated with
insulation work, we are devoting this entire
issue to the publzcataon of a pcperj’rorn Lhe
IARC volume by Dr. Irving Selikoff, Dr. E.
Cuyler Haommond and Mr. Herbert Seidman
which treats the problem of cancer risk cs-
sociated with insulation work.

d States’

L SET IKOFF, E. C. HAMMO\ID H. SEIDVIA\I

In 1963, information became available which in-
icated that asbestos insulation workers employed
.1 the construction industry were subject to a sig-
nificant cancer hazard associated with their work
(Sebkoff er al,, 1964). Studying the mortality ex-
perience of the 632 members on the rolis of the New
York~New Jersey branches of the insulation workers’
union oo 1 January 1943, for the 20-year period ead-
ing 31 Cecember 1962, it was found that death {rom
cuncer was almost three times as frequent as ex-
pected. The death rate {rom cancer of the bronchus
and pleura was 6.8 times as high as that for the gen-
eral US white male population, both age and date
being taken into consideration; and cancer of
stomach, colon and rectumn was found to be three
times as common. Attention was called to the
occurrence of pleural and peritoneal mcsothelzomas
(Selikoff ¢r al., 1965a).

These studiss were subsequently extended to in-
vestigaie the interrelationships between asbestos
cxposure and cigarette smoking in the production
.0f lune rancer, the significance of mesothelioma
"“elikofT er al., 1970) and to obtain further evidence

* From the Environmental Cancer Research Project of the
Ameriean Cuncer Society and the Mount Sinai School of
Madicine of the City University of New York.

on the possible relationship between asbestos cx-

“posure and the occurrences of gastro-intestinal cancer,

The data were insufficient, however,.to resolve 2
number of questions which are imporiant for 2 ful!
evaluation of the problem and to provide guidince
for the establishment of needed administrative znc
industrial control measures. To obtain sucnh 26-
ditional information, swwe have continuzd =znd
widened our investigations.

CURRENT STUDIES

Using approaches and methods previously re-
ported (Selikoff er al., 1964; Selixofl er al., 100573,
we have studied the experiances of three cchorie of
workers exposed to asbestos insulation materials.

1. New York-New Jersey cohiort. \We have con-
tinued our surveillance of the INew York-New Jerszy
insulation workers. By 31 Dzcember 1862, 262
had died; thus, 370 were still aliveon | January 1070,
Each has bezn followed up until 3! December (97!

Two additional groups of workers have kazn
investigated:

2. In one study, we regisiered 1ite entire membezre
ship of the insulaiion workers urion in the Unitzd
States and Canada? on 1 January 1987 (17,5072
including members of the New York-New Jereuy



.."1nzals mentioned above), and recorded many charac-
1efistics for each man including date of birth and
onset of insulation work. Each man has since been
obscrved until 31 December 1971,

3. A third group consisted of the entire workforce
(1941-45) of u factory in an easiern US city which
manufactured amosite asbestos insulation materials
(including insulating block and pipe covering, and
asbestos mattresses), for use by insulation workers
in the construction industry, especially in ship con-
struction and repair. The plant opened its doors in
June 1941 and remained in business until November
1954. Very few of the production workers studied
by us had had any prior occupational exposure to
asbestos. Between 194] and the end of 1945 a total
of 933 men were hired; of these, some worked for as
little as one day, while others worked until 1954 when
the plant closed. - Results of physiological studies
of men in this plant have been reported (Bader e? al,,
1961). Recently, we have traced the entire group up
vntil 31 December 1971 in order to evaluate the
cancer risk among them. Eight hundred and seventy-
seven (94%4) were fully traced, and the remainder
were partially traced for varying periods.  We have
analysed their mortality experience in retation to the
duration of employment, age at oaset of employ-
ment and lapsed period from onset of employment.

FINDINGS IN INSULATION WORKERS IN THE
CONSTRUCTION INDUSTRY

The experiences of the two cohorts of insulation
workers in the construction industry (New York—-New
Jersey and US~Canada cohorts) amply confirmn the

2 International Association of Heat and Frost Insulators
and Asbestos Workers, AFL-CIO.

Y

cancer risk firstidentified in 1963. By 31 Decembar
1971, 430 ‘of the original 632 (New York-Nezw
Jersey cohort) had died, 421 after reaching 20 y=ars
from onset of employment. One hundred und
eighty-nine (459 of the 421 total deaths) died of
cancer, whereas 47.2 such deaths had been expecied

“(Table 1).

Theaverage age of the insulation workers throurh-
out the United States and Canada
cohort) was ‘much lower, and they therzfore hnd
considerably less work experigncs than that of the

[T A
US-Curucon

"New York~-New Jersey cohort (Hammond 2 Selie

koff *). Neverthelass, the excess of cancer Ceatis was
very much the same, these deaths occurring ameny
the older men who had longer work experiznce.
Relatively few deaths were found amoeng the younuar
men, despite the large number in the cohort.  144.09
cancer deaths were expected and 459 occurred,
representing 419/ of the total of 1092 deaths observed
in the period 1967-71 (Table 2).

Lung cancer

Bronchogenic carcinoma was found to be =
leading cause of death among asbestos insulation
workers, accounting for approximately 45°% of [at2!
neoplasms. In the first two series reported, jt woe
responsible for 209, of all deaths and was nlmo::

(S

mesothelioma. Recent histological srudies of -
mours from these patients show the distribution of
cell types to be that of lung cancer found in th:
general population (Kannerstein & Churg, 10727,
and our clinical experience indicates that thair nro;-
nosis was egually poor. These findings siress e
urgency of preventive measures, such s ¢ust contrs!
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1. Todevelop improved methods
for minimizing exposurz of inse.
lation workers to dusts and fumezs
encountared in their wors,

2. To disseminate knowledve of
these imoroved methods of duye
control wherever they may te !
applied advanaceously und 1o
offer couperation, zdvice ano
assistance wward their univery
adoption,




Tahie 16, .Cxpecten® and observed number of deaths among 623 New York-Mew sersey asDestos insulauion wor'cers
LY. ﬂuary 1943-31 December 1871, twenty or more years alter onset of first exposure 10 asbestos
. 1943-51 1952-61 1962-71 Totol, 1243-71
Expecied | Observed | Expecied | Dbserved | Expected | Observed | Expected ] Obsersed
Total cancar: all sites 113 28 18.3 87 17.6 104 #7.2 122
Lung cancer 1.5 13 3.5 23 5.1 48 10,1 .24
Ploural mesothelioma na.c 1 n.a. 2 n.3. s n.a. ]
Peritonua! mesothelioma . n.a. 1 n.a. 3 n.a. 20 n.a. 2
Cuncer of stomach, colon, rasctum, .
oesophagus 4.1 -7 5.0 18 3.8 16 13.0 41
Ceneer ull other sites 57 & 9.8 " £.6 15 241 32
AsDisiosis : B X R SR n.s. 10 - n.a. 22 n.a. pied
All other causes 65 a4 £9.4 04 73.3 61 232.8 192
Totst olf eauses 78.4 73 107.7 161 85.9 127 2200 4 &
Person-years of observation 3726 4406 2898 11,029

2 §32 membzrswersonths union’srolls on 1 January 1343, Nine
these caicuiutions upon reaching the 20-ysar from onset of first exoo
? Expeciad rates are based upon age-specific death rote data of the

died before reaching 20 years lrom first employment, All others enisrey
sure point.

US National Office of Vital Sm:sn:s from 1948~67, Rates wvere oxiras

polatod 19:13-48 from rates for 1949=55, and for 1968=71 from rates for 1361=67.

® US creath rates not available, but these are rars couses of death i

and the avoidmcc' of cigarette Smoklng (Selikoft
et al., 1968; Hammond & Selxkoﬁ' .

Ga:rro-mrestmaz' cancer
In our initial reports (Selikoff er al.,, 1964; Ham-
mond es al., 1965) attention was called to the then
unexpected finding of a moderate excess of gastro-
intestinal cancer among New York insulation
'orkers. Nevertheless, relatively few deaths were
studied and firrn conclusions wers not considersd
warranted, We have now collected additional data,
and these give the same indication very much at the
same level of excess, i.e,, at two or three times ex-
pected deaths (Tables 1 & 2). These findings were
made for cancer of the oesophagus, stomach, and of
the colon and recturn. A similar excess has been
found among insulation workers in Belfast (Elmes &
Simpson, 1971). Taken together, these experiences
suggest that the Increase™is real. While they are not
responsible for a major proportion of excess deaths
(lung cancer, mesothelioma and asbestosis account
for more), the incidence of gastro-intestinal cancer is
nevartheless substantial: in the New York-New
Jersey group 13.0 deaths were expected and 4l
coourred: and in the US~Canada survey, 27.3 were
cxr-:ted and 55 occutred. Moreover the finding
may be of considerable theoretical importance, in
view of the dearth of useful hypotheses concerning
the ctiology of gastro-intestinal cancsr in general,
nd of cancer of the colon and rectum in particular,

Other necplusms

The knowledae that a number of tissues are subject
to astestos-induced cancer, coupled with the obser-

n tha genersal population,

vation that fibres and fibrils may be found in many-
organs, admits the possibility that a neoplastic ¢ffzce
exists for sites other than those heretofore identifed,
Examination of this hypothesis is hampersd by the
infrequency of some such tumours in genera! and by
the as yet inadequate number of observations avail-
able. We do not at present find it usefu!, thersfore,

.-to comment on this question, although we have b2en
particularly interested in cancer of pancreas, brain
and oro-pharynx, in gcmto-unnary cancer,
lymphoma and leukaemia.

anmel

fmeeen

RISK WITH FACTORY EXPOSURE TO ASBESTOS
INSULATION MATERIALS

In 1964, Srnith (1965) called attention to the multi-
plicity of materials to which insulation worksars wers
exposed. It seemed justified to sezk evidzncs -on
whether asbestos insulation materials per se wers
specifically related to various diszases. 1f not,
vestigation of other insulation materials would
required. We therefore studied the work force
the insulation materials factory noted above,
which exposure was only to asbestos insulation, and
not to other insulation materials used in the cone
struction industry (e.2., fibrous glass, calcined dizto-
maceous earth, rock wool, etc.)

Four hundred and eighty-four deaths are known
to have occurred among the $77 men fuily traced un
to 3] Decemnber 1971. The distnibution of ceathy
‘strongy resembled that se2n among insulation wer-
kers who instali such materials, despite the fact thne

~r

observation of this cohort has rzached only 25-7

O
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- g . Distribution by duration from onsat of exposure
' Total
: Loze than 20 yaurs 20 yearz und rmoro
Expected Observed Expactad Observed Expacted Observed
Total deaihs B03.63 1092 178.94 21 626.63 e
Sancer: afl sites 144,09 459 28.31 51 112.7¢ 4032
Lung cancer 4462 212 7.03 22 37.39 191
Pleural mesothalioma n.a.b 26 n.a. 2 3. 24
Peritonen! mesothelioma n.a. 5 n.a. <4 n.a. 213
Cuncer of siomagh 6.62 16 0.97 1 5.63 1%
Czancer of colon, rectum IR 28 2.51 3 15.00 22
Cancer of oesophagus o 321 13 0.44 ' 1 2.77 12
All othat cancers 72.33 114 15.36. 19 - 56.97 9%
AsbLestosis n.a. 73 n.a. -5 n.3. e
Al othur couses £§63.54 $38 152.63 155 503.91 400
Mumber of men 17.800 12,681 5,119
Petson-years of observation 88,300 G2,673 22,627

a Expsgtad deaths are basad upon age-specific death rate data of the US National Office of Vital Statistics. Rates for 1888=71 wers exteo-

polatad from 1ates for 196167,

¥ US death rates not avaiiable, but these are rare cousas of death in the general popuianon.

years from onset.
73 deaihs, although only 11.4]1 were expected; and
gastro-intestinal cancer for 26, with 12.36 expected
(including oesophagus). - Mesotheiioma caused
seven deaths, and asbestosis 27 (Table 3).

These
terials ure capable of causing the disease patterns
seen among insulation workers; there is no need to
invoke the influence of other insulation materials.

EPIDEMIOLOGIC VARIABLES

Lapsed period from onset of exposure ‘
It has long been inferred, on the basis of rather

Tabta 3.

Thus, lung cancer accounted for

data indicate that asbestos insulation ma--

limitad data, that asbestos cancer largely occurs
more than twenty years from onset of exposure.

Experiences in the cohorts studied indicate that
lung cancer may occur in considerable excess as exrly
as 10-14 years from onset, with 0.65 expzctad deathe
versus 10 observed among those working in the
amosite factory for more than one ysar (Tabie 55).
Moreover, death rates for lung cancsr were sienifi-
cantly increased in the US-Canada insulation wor-
kers cohort 15-19 years from onsat (4.86 deaths wers
expected and 18 occurred) (Table 4).

On the other hand, in terms of numbers; most
deaths from lung cancer occurred among insulztion
workers 30-39 years from onset of exposurz, or

Expeczﬂd‘ and observed deaths among 933® amosite asbestos factary workers first empioyed 194745, and
observed to 31 December 1971
Bafore 1952 1952-61 1982-71 Total, 194171
Expected | Observed | Expeciad | Observed | Expected | Observed ! Exprctad ! Obumc_
_—— e re——mman i =S — N e
Torat deaths 69.9¢ 88 108.27 148 121.24 250 299.49 |
Total canrcer: ol sites 9.81 15 18.72 &4 21.63 g4 50.1¢6 l
Lvng cancer 1.49 3 2N 2 6.21 %7 11.41
Pleural mesothelioma n.a.c 1 n.a. (o} n.a. 2 na. | 4
Paritoneal mesothelioma n.a. 0 n.a. 0 n.a. ‘, na. | o
Cancer ol ctomach 1.45 2 1.24 4 1.29 4 eso | 1
Cuncer of colton, ractum 1.55 2 2.61 [ 2.83 8 7.05 ! 16
Cincer of oesophagus 0.27 o] 0.45 0 0.51 0 .22 | e
All wiher concers 5.04 6 10.11 12 10.74 19 23.£9 ! ‘>'/
Asheslosis n.a. 3 n.a. 7 n.a. 17 n.i. l
Ali 0thar causes |l 60.17 70 89.55 95 93.61 149 249,22
i

& F-pecicdrates are based upon age-specific Ceath rate data of the US National Office of Vital Statistics lrom 1949-67.
olaiad for 1941-48 from rates for 1939-55, and tor 1953-71 irom rates (or 1961-67.
in S cases, 39es we:2 not known and these men have been excluded lrom thesa calcuiations.

P a2 man viere employed.
tracel 1o ¢uath o to 31 Dacember 1971,

51 me=n wer2 parnally traced and remain in the calculations uniif 193t to 0D32svation,

Raies wrors oxirn.

877 manwvare

€ US drath rates not available, but these ar= rara causes of death in the general popultation.
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among 17,200 3sbestos insuiation wdr!aersvin the LS and
. ful'vthe eiTects of asbestos exposure unless ObSErVa~  ¢ynada, 1" January 185731 December 1971 relation to
-"tion \VuS possible for at least 40°years [rom the onset  clapsad period from onset of woik exposurs

of work cxposure. Lung cancar Plaural
Years from mesothsliom?
. anset

Age at onset ) o Expecied | Observed | Ratio Obsarved

\ number of methodological difficulties are en- geaths deaths druins
countzred in studying the effect of age at onsst on N 10 ?.gg 0 - 0

1 o (4 -7

lung cancer Tates. Not the least are the secular 15_1; 4.85 1';3 ;‘:f, 3
changes in cigarette smoking habits in the past 50 20-24 7.58% 25 3.3 &
25-29 8.50 41 ag 7
years (Hiammond, 1966), and the concurrent in- . 30.32 | 624 A4 71 4
creases in lung cancer death rates in the general 323 383 z 23 1
population, which must be faken into account. 4549 3.72 17 45 .
VWith thess in mind, there seem to be no striking s+ . 3.81 7 5 !
variations in the incidence of lung cancer as a result’  Tota! ! 4462 | 213 4.3 25

of differences in age at which asoemo:’ work exposure ® £xpected deaths ars basad upon ags-spaciiic death rate c¢aa of
first bagan (Tnble 8). .- . . the US National Otfice of Vital Statistics. Ratas for 196871 vesre

extrapoistad from data for 1281=87.

Ta.ble 53. Age atonset of employment 194145, of 933 workersin an amosite asbestos insu-
tation tactory -

Duration of employment

Age at employment Total . <3 months 3-11 months 1 + years
15-19 ) 84 42 30 21
20-24 . 114 35 34 %5
28-29 120 28 - a8 - )
30-34 . 114 32 40 42
35=-39 : 106 27 40 39
A0-44 . : 101 = 30 38 . 33

. 45-49 . 83 . 29 21 33
50-54 S0 26 27 32
5§5-59 ) 55 14 21 20
G0-Ga 30 g 6 12 12
65-68 .. 18 : § 4 ]
70-74 . 4 1 3 —_
75-79 1 —_ -— 1

Unknown 5 2 3 -
Total 933¢ 278 321 333

® includes one man with unknown length of employment. -

Table Sb. Lung canceramong 326 amosite asbestos workers employed for 1 year or more szamng 1941-45, and observed 1o
21 December 1971.* Expected and observed deaths ®

Attained ages *
Atdined yedrs from -
first employment Total <40 | 4049 so-ss | 60-69 | 7073 | z0-2¢
Exp. | O%s. | Exp. | Obs. I Exp. I Obs. | Exp. | Obs. | Exp. | Obs. l Exp. | Obs. E Exp. 2.
e — v ? e t N L3 ;=——=
1-9 o68| 2 | o002 o [oos| o o3| 2 |02| 0 |o0s| 0| — ! —
10-14 o6s | 10 | 002] o | 0o7| o | o319} & | 029 5 ooe| ! — 1} -
15-19 072 11 Joov| o joo7) o lo2| 3 |02 4 017! & loovi o
20-24 103 8 | — | — Joio| 2 |o29] 5 |03 1 | 022] o joo2j ¢
25-29 1.00 ] 1a - - o.os| 1 {027] a {o037| 7 o.zsi 6 | 005!
\ 4.09| a5 | 0.035 o | 039 3 {125 18 | w53 17 | o078 11 i 0.09 1 0

Scvan wers omitted, four becouse of prior occupational sxposure to asbestos and three who had not baen traced Jitar the f:r‘st yoar,
Five wsore partially traced and remained in the calculations Oniy o the date of last pbservation. All others antorod tha caicuistions a:12f Lzt
yoar l:om onsat. o

* Expoctad rates are based upon dge-specific ceath rate data of the US National Office of Vitat Statistics from 1949=G7. Mates wweca
extrenolnted for 194148 from rares for 1949-55, and for 1968-71 1rom rates for 1961-67,
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¢+ Tabkie 6. Expected and observed deaths’tzf lung :asqgf In one cohort, it was possible to study the efact of
. Aihg17,200 asbestos insulation workers, 1 January - ifers in? . . S |t th
- 51 Betember 1971 ; distibution by sgs ot onss! of exposure differances in length of exposure. Vhile all the ia

sulation materials factory employees started work

between 1941 and 1943, approximately one-third of

Ags ot onset of Deaths of lung cancer these worked for less than three rmonths, another

CXPOSUIe Expecied® Observed Ratio third for three to ¢leven months, and the remaining

i <25 . 1849 102 5.61 third for a ye=ar or more (Table 5a). All workad in

2534 .15.20 56 4.34 . imilar ex to the
Anse 298 38 233 the same factory and had similar exposure 10

A5+ 2.25 7 _2a1 - same asbestos starting at the same point in time.

- The only significant variable was duration of expo-
¢ Expected duaths are basad upon age-specilic daath rats data of sure. All ‘.vcre }mc.cd to the end of 1971.

the US Mutional OHice of Viral Statisucs. Ratas for 1968=71 were Our findings indicate that duration of exposure,

oxtrapolated from 'm’"m 1981-57. and thus presumably total dose, has an imporant

influence on lung cancer rates. Those with less

Table 7. Expected and observed deaths of lung cancer among 878 amosits asbestos factory workers, first
employed 194143, and observed to 31 Decembar 1871.% Distribution by duration of employment

Duration of - Person-years Deaths of lung cancar
ermployment Number of man - of obsarvation
Expected® Obsarsed Ratio
<3 months 256 : £.869 3.55 13- .68
3-11 months - 284, | 6,153 3.58 15 4.19
1 + years ' 326 : G.912 4,08 45 11.00
Totat - ‘ 876 18,939 11.22 73 6.51

% This table sxcludes §7 man. Ten died during first year of employmeant, 39 could not be traced oirer the first year,
7 had prior occupational exposure 10 asbestos and 1 had employment of uncartain duration. S2vaatzen men of the 875
wers pa:tgaliy traced and remained in the calculations until o<t 1o observation.

? Expected rates are based upon age-specific death rate data of the US National OfHfice of Vital Statistics, 124967,
Rates were extrapolatad for 1941-48 {rom rates for 1949-55 and for 1968-71 from rates for 1961—567.

Table 8. Mortahtv avaerience of 337 asbestos insulation workers 1 January 1963-31 December 1971, analysed by cura-
tion of shipyard employmant

Shipyard empioyment
Cause of death None (38) Up to 1wo years {112) Thre2 or more ysars (121)
QObserved Expectad® Obsersed Expacied Obsarved ] Exoectud
= . I e

Total cancor: all sitas 25 3.8 28 4.8 29 I .2

Lungy cancer 1 : 1.2 9 1.9 17 ! 1.6
Picurai masatheiioma A n.a® 2 n.o. 0 { n.a.
Per:tangol inesathelioma [ n.a, & n.a. i 4 | n.q

Cancer o! stornach, colon, rectum, oeso-

Phogus k| 0.8 2 1.0 5 l 1.2

Cancur ull other sites 3 1.8 9 2.4 2 2.9
Asbestosis 4 n. a n n.a. 5 ' n.a

All otlier causas s 16.2 18 20.3 21 I 20.6

Touul deaths 37 20.0 57 259 55 l 22,

¢ £xuzcted deaths are based upon age-specific daath rate data of the US National Oflice of Vital Statistics. Rates for 1953-1971 ware
<Xtranolated (rdm rates for 1951=1967.

® WS death rates not available, but these are rare causes of death in (he general population.
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L3 . f
. = * % istered in uni Is R . .
o Workmen eisred 1 ien 963 | o st in sy
locals
central states
Expected Observed Expected Observed
Total deaths ~ 316.28 A46 239.56 24
Total cancer: oll sites 56.24 172 7.9 16
Lung cancer 17.47 79 2.67 -9
Pl2ural mesothelioma nab 10 n.3. 2
Peritoneal mesothelioma n.a. 13 oo, 1
Cancer of stomach 256 [ 0.26 [}
Concer of colon, ractum ~ 4 6385 -~ 12 - 0.98 0
Cancer of cesephagus 1.26 6 0.20 1
All ather cancurs 28.30 46 3.70 3
Asbestosis n.a, 25 n.a. 3
All other causes 259.94 248 31.65 15
Numbasr of men 7.289 462
Person-years of obsarvation 35,310 2,244

¢ Expected deusths are based upon age-specific death rate data of the US National Office of Vita! Statistics. Flales ior

1963-71 wure extrapoiated from rates for 196167,

® US death rates not available, but these are rare causes of death in the general population.

than three months of work showed a definite increase
inlungcapcerrisk (13 observed versus 3.55 expacted),
and those with three to eleven months' exposure
much the same increase; while workers employed for
one year or over had a much more substantial in-
crease (45 observed, 4.09 expected) (Table 7).

Fibre type

Crocidolite was not used for insulation work in
the United States during the period coversd by our
study. Indeed, very little crocidolite was imported
into the United States until after the Second World
War (Selikoff er al,, 1970). Thus, exposure to this
Gibre cannot explain the cancer risk observed.

Both chrysotile and amosite have besn used In
insulation materials in the US, the former since the
turn of the century (Selikoff er al., 1965b) and the
latter since the mid-1930’s (Selikoff er al.,, 1972).
Amosite has been used principally in ship insulation
and chrysotile in general construction and industrial
waork, although it is also found in some shipyard
materials.

It is dithcult to compare the relative disease poten-
tial of the 1v20 varieties of fibres in insulation work,
since cohoris which differ in this respect may also
differ in other respects, including type and intensity
ol exposure, duration of exposure and lapsed period

‘om onset of exposure, Nevertheless, two sets of
obscrvations are available which may be of interest.
We have compared the mortality experience of insu-

~

lation workers in the New York-New Jersey group
according to their duration of shipyard employment
(ship insulation being faxrly important in the New
York harbour area, especially bstween 1929 and
1945). Of the 370 men in the union on ! January

..1963 who were survivors of the 1943 cohort, we wers

, able to obtain histories of shipyard employment by
personal interview from 337. The resulls indicate
that the mortality experience in men with shipyaré
employment, with its greater potential for amosit2
exposure, did not differ substantially from that of
men in the same union, at the same period of tim=,
without such employment (Table 8).

In the US-Canada survey, each union member
was registered in a specific union local, several of
which were engaged entirely in shipyard work.
Others, in the central and mid-western panis of ths
country, had no such experience. This is not 16
say that individual members of these Jocals did not,
in the past, do some shipyard work, but it is uniikely
to have constituted a2 major part of thetir wors-
history.

We have analysed the mortality experience of men
in the two groups of locals betwesn 1567 and 197!,
There does not seem to have baen any sipnifican:
difference between them {Table 9). At least as re-
flected in these two sets of data, construction indus-
try insulation work, with its preponderanc: of
chrysotile exposure, was no more or less hazarcou:
than was shipyard work, with its wider use ol amosit:
materials.



. . !
- &0 3/5 serious cancer risk has been oemonstrated among
"+ - rdsbestos insulation workers in the United States. Ap-
proximately one death in five, an extraordinary incidencse,
has been the resuit of lung cancer. Gastrosintestinal
cancer was more than doubled in incidence, and meso-

thelioma was responsible for 79 of all deaths.

An increased incidence of lung cancer was seen as little |

as 10-14 years from the oaset of work exposurs; we sus-
pect that this tends to be associated with more intense
cxposure, as among factory workers., However, the
greater increase occurred 30—45 years [rom onset, especi-
ally among the less intensely exposed insulation workers.

It would bedifficult to evaluate fully the effects of asbestos
exposure without observation for at feast 40 years {rom
onset of exposure.

Data have been presented indicating that these risks
are associated with the asbestos insulation materisls

‘per se.

We were not able to find evidence that the use of
chrysotile in insufaiion work was associated vith a prenicr
risk than was amosite, or vice versa. Ve have no K00 v-

“ledae of the comparative effect which crocidolite migit

have; it was not used in US insulation work,
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