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MORTALITY EXPERIENCES OF
ASBESTOS INSULATION WORKERS

1943 - 1968*

IrvinG J. SciixofF, E. CuyrLeR HAMMOND end Jacos CuHure

Environmental Scicnces Laborctory, Mount Sinai Scioo! of Medicine and the Depzriment
of Epidemiology and Biostatistics, Amcrican Cancer Socicty

On Dzcember 31, 1942, there were 632
members of the Asbestos Workers Union 1n
the New York arca (New York and Newark,
New Jersey locals of the Intzraatiocal Associa-
tion of Heat 2ad Fros: Insulators and Asbestos
Workers, I.LA.H.F.ILAW.,). From January 1,
1943, to December 31, 1952, another 890 men
joined the union. We have followed each of
these 1,522 roen prospectively to the present.
Four bundred and four died by Dzczmbter 31,
1968. Analyses of these deaths dcmonsirate
tha: serious risks have bzen associated with
work in this trade.

own obse~vations and thoss of others™= imdisate
that wrade pracnices are esse=naliv unuorm inrouza
the country, the datz which follow may ke taken
10 repressnt mortality experiencs in thais twads ior
the United States and Canada; direst study of 2l
United Siites union insulation worksr death;,
1967-1968S, supports this.®

Exposure: Thzre is scausred information re-
corded concerning variiiion in ipsul.uon matesisls
used in th: United Stires, 1572-10639% 7 it wouwld
appear that seine mawerials (s, hair-f=lt, cork,
mins=ral wool) have sharply dacrezsed whilz others
(2s, fibrous glass, plastics) have insreassd.! Table
t lists rmaterial currently us=d. -

TarLE 1: InstraTION MaTtzrias (U.S.)-1969°

1. Afinerals Conzainirg Astestos
Product
Blankets . . . . . . .+« ¢ 4 e
Moulded. . . . . . . .+ + . . .
Insulatienblock. . . . . . .. . .

Finishing ‘cernents’. . . . . . . . .

Sprayedasbestos . . . . . . . . .

2. Fibrous Glass andlor Afineral Wool

Asbestos Content
100%g~2mosite
95%.=amosize (§°, fller)
(a) 83° magnesia: 10~15%, 2mosite <= cheysotde
(b) 839, eal. silicate: 10-15", 2cnosite
(¢) 85% cal. silicate: 10-157% 2esite + chrysotls
(d) 85% calcined diatemacecus silica
10=-15%, amosite - chrysotile
(e) 835°%, calcium silicate: 10-15%; chrysotile
(a) 100% chrysotile
(6) s0%; chrysotile, §0°%, cement
10~15%, asbestos-varizble

Block, rolls, prefabricates, high temperature insulation, finishing cements, minesal wool and comenc.

3. Plasties

Polystytenes and polyurethanss: prefabricated, powdered and f3amed in place.

3. Other

Cori:, glass flakes, adhesives (cpoxy and solvents; asphalt basz and solvent, wheas pauts, siicoaes,

maznesiy, Portland cement),

AIATERIALS AND AILTIIODS

The prrocedures followed in this s:udy have been
descrivedt. 3 friefly, these men imstall insulaton
in the conrtruciion and (10 a limirzd eatent) in
the shipbuildinz industries. Appeovenataly 107
of United States union insuliton woslicrs are in
the New York-Neow Jerszy inzals and sinzz our

The quintity of a\hestos used anmuite in jmsuls-
tina marerials has pot chanzed very mush o tas
oot Altv yoar—12,300 100s in 1920 and 16.9%0
1=z an 1655 (Thable 2% There are currenidy, how-
esef, more sasulinon woraers than previou.dy; pre-

* This studv was suprorsed by tae Hea':h Pe-
s.arch Courcil of the City of New Yutk,
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Morslity Espericnces of Asbestos Insulation Waorkers

sumably, less asbostas per workman is now the
casz. Asbostos exposure varics by tvpe of insial-
lation (Table 3); about ¢o”, of an insulauon

TanLr 2: Asazstos Usep 1N IasutaTioN MATERIALS
1N THE U.S., 1922-1965
Year Shert Tors
1930 12,302
192§ 19,290
1939 16,500
1038 7420
1950 13,500 .
19458 15,800
1952 12,700
1955 12,200
1970 13,000
1958 16,100

Tazre 3: Use ofF As2estos InstLaTION (%) Varia-
TioN 3¢ CONSTRUCSTION TYPE, 1959

Fitro:ws
Corustrucsion Gizss | Asbestos | Other
Commercial  {Schools,
factozies) . . . . 7s 10 15
Power prosess (Power
plants, boier ruoms) 20 (1] 20
Marine . . . . =0 79 10

worker’s tims is s~ in work .using asbestos mate-
rials (Table 4).

Taste 4 Usz oF As3IESTOS OY INSULATION WORKMEN
IN TiE ULS,, 1569

Volune Application

Material % of Toral % of Time
Asbestos . . . 3s : 43
Fivrous glass. . 45 40
Oiher . . . 20 17

Expusurs of insulation workers in the Unired
States cannot necassarily be eguated with that of
simulie worimen in other countries. For one tning,
besidzs variatians in working conditions, the tvpe
of hhar and morerials used may be dificrent, Unul
1930, chrysot:ic was almost the only asbestos used,
amosite ma'ung its appearanze later and crovidoiite
practically not at all (s2e bzlow). Scoond, sp’a)m"
ot insulstion has nat been, until recently, wideiy
used in thi> countrv, in SOR'rast to soms oroer
areas and, in s Jar as tihis Sfects expeosure, would
not te rellicrad in our moraality obsorvecions.
Finally, pecause of union jurizdict:onal agrecinonts,
ths men we hive studisd are restricted to ineula-
tion zmiinst temiperature chanie; acoustical insula-
ton and frepronfing ars the work of men in otivr
trales and variables peesiiae 1o sush work would
not be demenstrated by our data,

oo I R « et s imm e

1943-1968

ODSERVATIONS

632 Memoers oF THE Uniov oN
DecEMBER 31, 1942

Thres hundred and eighty of these men were
decad .+~ December 31, 1968. Age, ysar and
sex spucific expected dezath rates were avail-
abie to mid-1967;" " observed rates by cause
are corcpared in Table 5. All deaths to
December 31, 1968 are tzbulated in Table
6, by causs,

TABLE §: ExXrescTED AND O33e’VED DeaTHS AMoONG
632 NY=NJ INsULATION WORKERS, .
Jaxuaxy f, 1943 TO APRIL 39, 1967°

Lxpeetcd®® | Observed

Alcauses . . . .
Lupng Cancer . . .
G.1. Cancer . .

Pleurat .-‘lcaomcho-n:

. 251-0 349
Peritoneal \h:o:}"uon:'x see 14

89 66
11-2 37
6

LR R}

Al other Neoplasms . 25-0 21
Asbssrosis . . . . see 27

*  Of woskmen reachizgz 20 years from first
expocure. In 3dditioa seven men died before
reaching this point.

** Dascd on United S:ates Mortalicy caral. 12

*e* United Srates cla'a not availzble, buc these are
rare causes of death in geaceral popuiation.

TacLe 6: Causes OF 35S0 CONSECUTIVE Dratus
Amcmc 632 INSULATION WORKESS, JANUARY 1, 1943
T0 DECEMSER 31, 19068 .

B:fore 20 | After 20
Yecrs from | Years from
First First
Esposure | Exposure
Lungcancer . . . o 72
Pleural Mesothelioma . . o 6
Peritoneal Mesotnelioma . o 16
Gastrointestinal Cancer ° 37
Oropharvny Larynx Cancer 1 s
Cancerof Pancrzas. . . (] 3
Al other Neoplasms . . o <19
Asbestosis . . . . . o 30
Allothercauses. . . . 6 185
7 373

LUNG CANCER

Onc in five deaths wvas caused by lung cancer,
Despite the recent risz in p--minance of meso-
thelioma, this remains 1
asbastos-ssaciated neopls A among insula-
tion workers, Tt is of interust, therefore, that
there appzars to be a special relationship to
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1. J. Selitotl, E. Cuyler Hummond and J. Churg

7: Pretmat AND Prritonear MssotHetiosa Asone NYC Asorszos INSULATION TWoORKERS,®

JaNvuary 1, 1943 TO DEcrvsrr 31, 1068

Mesothelioma
Bronchagenic
. DPleural Deritoneal Carcinuma Asbestosis
Nurper [ 16 72 30
Age at Cnser
(Yeers) Mean. . . . . . . . . 25 200 25-4 24
Median . . . . . .+ . . 21 19 23 24-%
SD. « .+« o . .. *5.4 2:4-3 +6-36 +5-6
Range. . . . . . . . . 17-2% 16~30 16—54 14-36
Aze at Dezih
(Years) Mean . . . . . . . . . s6-0 627 63-8 667
Median - -+ o« o e . 58 60 64 66
$D. . . o . . .. .. +2-4 +10-2 929 +8-02
Rarge . . o o w6 « + 54-60 s0-83 39-83 53=79
Lapsed Purod :
(Years) Meaa . . . . . . . . . 348 43°0 38-7 42-8
Median . . . . . . . . 34-5 . 40°§ 39 44
SD. . . . . . 0.0 +2-3 =8-9 =35 +7:69
Razge s » » + o o o+ . 32-38 . 32=61 22-60 30-~59

*[n addition, we have observed 2 peritonea! mesothsliomas found at autepsy, in men who had died of broncho~

gSenic earzinoma.

cigareite smoking among asbestos insulation
workers'® (see below). Owverall jung cancer
death rates were seven times c‘(pecr..d *

MESOTHELIOMA

- Twenty-two of the 380 deaths were dus to

mesothelioma,—<—eleural and 16 peritopeal.
Two occurred .943-1954; 20, 1955-1968;
average lapsed “riod {-om onsetr of cxposure
was longser a2 . cverage =a2ge at death was
greater for pentonszzl thza for pleural rozso-
thelioma.

Peritenez] mesothzlioma does not seem to
be related to cigarette smoking—we have szen
4 such cases in men who never smoked
cigarettes. In the 3 cases of pleural meso-
thelioma for which we personally recorded
smoking histories, 2!l had smoked cigarettes.

The preponderance of pcmoncal Toeso-
theliorna arcong our cases, as in the s=riss of
Eaticknap and Smither,"' is not necessarily
contradictory to the obszrvations of Wa-..er,"
Hourikans™" and others in which pleural
necplasms were largely szen. It may, rather,
reflect the derivation of th: coves—consicu-
tive series with regular occupational exposure
on the ons hand, agninst random cases, many
with  ron-cccupational  environmeneal  ex-

*There are, ia addi'ion, thres nmica found 1o have
lung cancer during our survey, and who arz now
alive following therapy.

it e L ke L e L IR

posure, on the otker. It may be that in those
p2oplz who dzvelop maso:beliorma in associa-
tion with asbestos exposure, the sitc of the
mesothclioma tends to vary to some extent
with th: intimacy and duration of exposure—
pleural with lesser exposure and peritopeal
with greater.

GASTROINTESTINAL CANCER

As in our first observations,! we bave con-
tinued to sce more deaths due to cancer of the
stomach and colon than expected. Howzver,
the ratio is only 3 tmes expecred and, with
so few deaths, we are not yet certain of the
relationship.

CA.\'CER OF PANCREAS; OROPHARYNGEAL
CANCER

The same insecurity noted with gastro-
iatestinal cancer is associated with these as
well. We are, however, concerned that the
incidence of both of these neoplasmms will be
increasctd among  asbestos waorkers. As 2
practical measure, we now inspect the oral
cavity during all clinical examinations of
asbestos workers; one cancer of the lip has
been discovered and successfuily exciszd.

It is of interest ti:at 2 of the 3 recent deaths
of tongue cancer, were in men who nover
smoked cigarertes.
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182 1. ]J. Sclikolt, E. Cuyler Hummond and J. Churg
Tavie 7: PLrvmAL AND PERITONEAL MiSOTMELIOMA AMONG NYC Assrstos INSULATION TWORKERs,®
JaNuary 1, 1943 10 Dfcrviarr 31, 1968 .
Alesotkelioma
Bronchogenic
. Dleural DPeritoneal Careinuma Asbestosis
Nunber 6 16 72 30
Age at Onser
(Yeurs) Mean . . . . . . o . . <2 20-0 25-4 24
Median . . . . . . . . 21 19 23 24-%
) *+5.4 4-4°3 £6-36 456
Range. . . . . . . . . 17-25§ 16-30 16~84 14-36
Aze at Dezth |
(Years) Meam . . . . . . . . . 560 62-7 63-8 66-7
Medign - - - 0 o e 55 6o 64 €6
SD. . .+ . . . e v . . +2-4 +10°2 %725 +8-02
Rarge. . . . .+ .« .+ . §4-60 so-83 39~-83 §3-79
Lopred Pirod '
(Yearr) Meam . . . . . . . . . 34-8 430 38-7 428
Median . - . . . - . . 348 40°§ 39 44
SD. . . ¢ . .. .. +2-3 &=8-9 =8-5 +7-69
Reage» =« + « =+ o . . 32-38 32-61 22-60 30~59

*In addition, we have observed 2 periteneal mesothsliomas found at autepsy, in men who had died of broncho-

Seaic carzinoma.

cigareite smoking among asbestos insulation
workars'® (see below). Overall lung canczer
death ratzs were seven times expectzd.*

MESOTHELIOMA

- Twenty-two of the 380 deaths were dus to

mesotbeliomas, . pleural and 16 peritopeal.
Two occurred :543-1954; 20, 1955-1968;
average lapsed ~riod from onszr of exposure
was longer a average a2ge at death was
grzates for pers:onzal thza for pleural meso-
tbelioma.

Periteneal mesothzliomz does not seem to
be related o cigarette smoking—we have seen
4 such cas¢s in men wko never smoked
cigarettes. In the 3 cases of pleural meso-
thelioma for which we personally recorded
srooking histories, 2!l had smoked cigarettes.

The preponderance of peritoneal meso-
thelioma among our cases, as in the seriss of
Eaticknap and Smither,* is not necessarily
contradictary to the observations of Wagner,”
Hourikanz" and others in which pleural
neoplasms were largely seen. It may, rather,
reflect the derivation of the cases—conszcu-
tive scries with regular occupational exposure
on the onz baed, agrinst random cases, many
with ron-cccupational  environmental  ex-

*There are, in addition, three mea found to have
lung cancer during our suzvey, and who 3re now
alive following therapy.
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posure, oa the other, It mayv be that in those
p2ople who duvelop mesathelioma in associa-
tion with asbestos exposure, the site of the

esothclioma tends to vary to soms extent
with the intimacy and duration of exposurc—
pleural with Jesser exposure and peritoneal
with greater.

GASTROINTESTINAL CANCER

As in our first observations,! we Lave con-
tinued to sce more deaths due to cancer of the
stomzch and colon than expected. Howaver,
the ratio is only 3 times expectad and, with
so few deaths, we are not yet certain of the
relationship. ‘

CANCER OF PANCREAS; OROPHARYNGEAL
CANCER

The same insccurity noted with gasiro-
intestindl cancer is associated with these as
well. We are, however, concerned that the
incidence of both of these neoplasms will be
increassd among asbestos workers. As a
practical measure, we now inspect the oral
cavity during all clinical examinations of
asbestos workers; one cancer of the lip has
been discovered and successfuily excised.

It is of interest th:at 2 of the 3 recent deaths
of tongue cancer, Yrere in mem who naver
smoked cigarettcs.
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Loy Exmetrent 21 of Astierios Tnsulation Workers
Loy E3 '

ASBESTONS

the 380 were due to

re . t
Thirty deaths © cy with cor pulmonale.

respiratory insufficien

$90 MEN ENTERING UNION AFTER
DECEMBER 31, 1942 -

Filty-four of thesz men had prior insulation
work experience before entering this uaion
in 1943 or later; 836 did not. By and large,
therefore, the men in this grovp are younger
and would not be expected to have yet
achieved a lapsed period from osset of
exposure sufficient to kave brought thzm to a
period of serious risk of neoplastic death, This
theorstical consideration has so far been ¢on-
firrmed by our experience (Table 8).

Tastxr B: ONSIT CF ZXPOSURE AND DEATHS OF
NeorLasm AMONG Bgo AEN WHo Joined
InstraTION WoRKERS' UNION, 1923~1062

Year Onser of Deaths 1933-1968
Asbestos Dsclation | Number

Exposure Toral | Nvoplasm
1 1929, . 8 .3 3
2 1930~1942 . 46 2 X
3 1943-1947 . 164 .9 4
4 "S-1982 .| 250 [1 o
s .3-1957 . ] 188 5 o
6 ;3~-1952 . 236 o o
' Sgo 24 8

1: CALung(32), CALung/.  Lsukemia (31).

2: CA Lung (31), Pancreantis. |
3: CA Luag (21), Aspb2sto’ Peptic Ulzer, CA
Pancreas (20), CA Tonm 3), CA Colon (17),
Pulm. embolism, Cirshosis, Coronary.
Accident, Coronary, Cong. Hearr Failure,
Corenary, Coronary.

$: Pazumonya, Rheumatic H.D., Coronary, Cir-
¢ rhosis, S.B.E.

( .) = years from onset of exposure.

4:

MULTIPLE NEOPLASMS

We have seen several instances of more than
ons primary neoplasm in the same individua
‘tung-lung; lung-larynx, erc). These have
Seen too infrequeat to warrant more than
sricf recording evcept perbaps for two men
vho dizd of bronchogenic carcizoma und
»2re found, at autopsy, to also have peritonea!
2ssothelioma,

ETFECTS OF CIGARLTTE SMORING

“here appears to be an important infuence of
‘parette smoking on the incid:nze of lung

R T Paeee ey
tﬁlfl"\..-.." I R

1043-1968 183
cancer among asbestos insulation workers,"”
On January 1, 1963, there were 370 men still
alive of our original 632 cohort (all now with
long-lapsed periods from onset of exposure
and very much at risk). Eighty-seven never
smoked cigarettes: one died of lung cancer
by Dscember =:, 1968. Two hundred and
eighty three haz 2 history of cigarette smoking
—27 huve died of lung cancer (Table o).

TAsLE 9: CICARETTZ SNOKING AND LuNc CANCER IN

ASPESTES INSCLATION WORKERS. EXPERIENCE OF 370

MeN FoLLowrD PROSPECTIVELY JANUVARY I, 1963 TO
DECZMRER 31, 1968

No
History of | History of
Cigarerte | Cigarettc
. Swioking | Swinoking
Numberofmea . ., . 87 3183
Expectedlungcancerdeaths
t04.30.67 . . . . 0-18 2-98
Observad deaths 10 4.30.67 o 24
Observed deaths to 12.31.68 b4 27
Toralcasesto 12.31.68, . 1 30*
*3 mea still alive (2l cigarette smokers).
Compuzations suggest that an  asbesios

worker who smoikes cigarettzs has go timss
the risk of dying of lung cancer compared
with a man who nzither works with asbestos
nor smokes cigareteas,

AGE AT ONSET OF EXPOSURE

Table 10 records the mortality experience of
the 632 men, by age category ar onset of
exposure.

FIBER VARIETY AND MESOTHELIOMA;
EVIDENCE FROM PRESENT OBSERVATIONS

Crocidolite szemsd initially to be unique
among asbestos varieties in having a special
relationship to mesotheliomas. It has been
considered desirable to obtain further evidence
on this ‘question, by study of populations
exposed to other fiber varizties.'"* It may be
useful, therefore, ro evaluate the expericnces
of N.Y.-N.J. insulation workers in this regard.

CROCIDOLITE ENXTOSURE OF INSULATION
WORKERS IN TUHE UNITED STATES

There is no crocidolite mined in the United
States: 2l must be imported eitber from
South Africz, Bolivia or Australia. It has been
possible, by review of import daa, to
accurately celeulate crocidolite use.
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TamLz 101 Mortauiry ExrzaisNce of 633 NYC Instiation Wowuars, By AGL AT Oxstt of Excosune

Age et Owuet of Exspoture Total
S30 11=-30 3o+

CapeerofLung . . ., . . . . . Y Y 6 (7-1%%) 72

Pleusal Mesotheloma, . . . . . . 1; G 7.") S: (17 '3 *) ° ’x-"? 6

Peritoneal Mesothelioma . . . . . .| jor53%) 7 p(27%) g [0 16

Gasreintestinal Cacer . . o . . o 13 (g-9%) | 137 (7% 8 (9-45%%) 37

All otrer neoplasms « e e e 4. 6 18 7 o 28

Asdestosis . L L L L L0 L . L o 11 (408t 18 (5000 4 (4:7% 30

Allothereuses . ., . . . . . . a3 9= 54 191

Deceassd 12.31.68 | 101 199 So 389

Alive 12.31.63 | 148 102 5 252

To:al | 216 301 8§ 632

TAsLE 11: EsTivaTED U.S. Asssstos Fiaer CoNsumrrion
Canadian

Year Croodulire Armorite Chrysorile Other Toral
. 1920 No data No dara 152,000 4,600 156,000
1928 No data No dara 200,700 4,100 204,500
1930 1,907 198,200 8,500 208,407
1935 o1 154,200 20,500 175,221
1930 8,058 223,000 36,300 270,268
1945 8,700 4,500 355,800 9,000 378,000
1950 §,500 5,400 687,400 27,400 728,700
195§ 11,700 18,000 699,100 11,500 740,400
1960 19,5™ 19,500 6os,800 24,600 ) 669,580
195¢ 17,070 _ 21,400 661,100 20,100 719,700

Total Amosite and Crocidolite®

1930 .
193t .
1932 .
1933 .
1934 .
193S
1936
1937
1938
1939

« s 8 0w

. 1,907
. 823
. 212
- 233
. 152

st
. . 5,432
« . 2,928
. . 3,282
. . 6,129

*Source: U.S. Dzpartmerm of Commerce.

Very litlle erocidolite entered this country
until World War II (Tab!e 11). Asbestos used
here was almost entirsly chrysotile. The
largest asbsstos manufazturer in th: United
States first used crocidolite in 1929 {for shest
packing, not insulation). This company naver
used crocidolite for the manulacture of
insulation at ary tir:e (1929-1068), croploying
it only in two product lines (asbzstos cameat
pipe, and packings,.” These data are consis-
tent with an z2naysis of insulation materials
used in past decades on the United States svest

YL S R ETE . . -« e

i e I LU DR L S

coast, where only chrysotile and amosite were
found.! During these same years, 19020-1940,
more than 267.000 tons of chrysotile were
used for insulation purposes.

This is not to say that it can be proven
that crocidoiitc was never uszd before 1930
for insulation in the Unitsd States. Rather, if
any was so utilizzd, it could only have keen
in very small amounts, Therefore, crocidolite
exposure of Unitsd State: -asulation workers
before 1930 and probzbly c:fore 1940 is un-
likely to have occurred "0 any significant
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sxtent and. 3s szen in Table 1, is still a very
minor affar.

8). .

MESOTHELIOMA AMONG UNITED STATES These considerations "are relevant only to i
INSULATION WORKERS conditions in thz United States, among insula- .

tion workme:~ They do not disprove a spzcial 3

The frst mesothelioma reporisd in which  role for crociuolite elsawhere, in othzr cirzum- 3
occupationy] asbestos exposure was descrited, stances. They sbould, bowever, engerder 3
cccurred in an insulation worksr, 3 member caution in r. -ing on other asbestos varivties 1
of the LAHFLAW, in 1936.”" It is not always to be significandy less likely to causs ]
Lzown whetber casss occurred before them, mesoihelioma. The rzlative mesotnzlioma :
but thzy have been noied since.” We have hazard for each fbzr varisty is sill to be Y
scen 22 cases, 1947-1968, in our group of defined in humans. At this time our data >

msn, as derailed above. Every one has
occurred in an insulalion worker who begen
work before 1930 (Table 12). The m:an
lapsed period from onset of exposure to death

of masothsliomas among the §36 men in our
study who brgun work in 1943 or later (Table

sugyest that it would be prudent to regard all
fiber varieties as poientially hazardous, and to
utize  approprint industrial  bygiene
measures for ail.

Tavte 12: Larsep Per1OD FROM ON3ZT OF EXPOSURE TO DEATH OF 22 Casts OF MNISOTHELIOMA, 1937-1968,
AMONG 632 INSULATION \WoRxERS FOLLOWED PROSPECTIVELY FROM JANUARY 1, 1943

e e e

T
"ear Onser Year of Age at Yecrs from B
Patient Site Employnent Dea:i Deach Orset . 1
1. AC. . . . . ... Pleural 1022 1947 60 as 3
OAM L L L . Plsural 1923 1956 58 33 ' ‘]
T AS. L L. e . Pleural 1929 1651 54 32 i
1B, . . . . . Pleural 1929 1963 54 34 DY
FC. . . . . . . .| pieal 1927 1964 53 37 .
TC. . . c e Pieural 1928 1555 56 38 1
EM. . . . 0L Pestoneal 1910 1949 61 39 ]
8. F.S. . e - . . Peritoncal 1923 1956 50 33
9. MC . . . Periconeal 1924 1956 52 32
te. HH., . . . . . Peritoneal 1918 1959 60 41 .
1. ]J.B. . . . . Peritonzal 190% 1963 86 s8 .
12, HD. v« « —ee s+ | Peritoneal 1925 1963 66 33 '
13. W.N. PN . Peritoneal 1919 1964 63 45 B
4. AC. c e . Peritoneal 1918 1964 . 68 46 . 4
1s. J.D. . e . .« < | Peritoneal 1924 196§ s8 41 .
16. I.L'G. e e . « .« | Pertonzal 1929 1965 53 36 o3
17. JOC.. . . . . « | Peritoneal 1917 1965 79 49 o
13. G.V. « « « « .« | Peritoneal 1924 . 1957 59 43 P
19. HC -« +« « « .| Peritoned 1929 1967 57 38 [i 3
0. P, . . . . . . .} Peritoneal 1929 1963 53 39 1o
2. RB. . . . . . . .| Peritonzal 1907 1968 "83 61 T
22, AT. . . . . . . .1 Deritoneal 1929 196S 56 39 - 4
was 34.8 years for pleural mesothzlioma and Rr7ERENCES T
43.0 years for peritozeal. . 1
As detailed, crocidolite exposure of United (ngl;:c;r.r' ;I' }L;“Shu{_‘:édj. R?icmlngrsm;f - BC
Statzs insulation workers, to the extent that AP N t e oo d
PR 2. Selikoff, I. J., Chure, J. and Hammond, E. C.
it occurred, could not have beso very exten- (1065): Ana. N.Y. Acad. Sc., 132, 130, ]
sive belore 1940, Therefore, if a long Japsed 3. Fieischer, W, E,, Viles, F. J., Gade, R. L. and ]
penod s required for  asbestos-induced Drinker, . (1945): ]. Indust. Myg, 28, 9. 4
mezothelioma, crocidolite exposure  alone . 4. Keans, W T. and Zavon, M. R. (1966): Arch.
cinnot easily explain ths mzsotheliomas scen Envir. Health, 13, 171, :
among insulation workers in the United 5 Gooper, W. C. (1685): Inmiernat. Conf. Diol. ]
Stites. Of courss, it may Sz that crocidolite’s Efjects Asheiros. Dresden. 4
Virulence makes for shorter lapsed pecriods 6. (S,Ch;,'.:g'." t‘jnjé' ;1{':!?’2"’::1' L. C. and Churg, J.
aveen onset of exposure and death. Butif A&,: W :;gnf‘nkm., “.ust. Hy
Fus is 50, it is difficult to explain tha absence " Assoc. ., 25. 26y ook e J
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