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abstract H ia known that 6505 toot sad 411 woowa wen employed in the mining and mining of 
crocadoiUe si Wittmootn is tije Pilbara region of Western Australia between 1943 sod {546. 
EjnpJoymcBi was usually brief (median duration four months) and exposure intense (median 
estimated cumulative exposure € fs&res/cc years). The vital status vf73% of the mw and $8% of the 
women employed in the industry was known at 31 December 1980. providing 95 204 person-years of 
follow up with 820 deaths in men and 49M person-years with 23 deaths bt women. Tbe standardised 
mortality ratio (SMR) for ail causes ifrtnen was 1-53 (95% confidentf intern! 1-43 to 1-64). 
Statis tkaily sgnificaatcxces death rates were observed is men for neoplasms, particularly malignant 
mesothelioma (32 deaths), neoplasms of the trachea, bronchus, and lung (SMR 264), and neoplasms 
of the swfftsch (SMfUl-9% respiratory diseases, particularly pneumoconiosis (SMR 25 5); 
infections, particularly tuberculosis (SMR 4*09); mental disorders particularly alcoholism (SMR 
447); digestive diseases, paflseulariy peptic ulceration (SMR 2*46) and orthosis of the liver (SMR 
3*94); and injuries and poisonings, particularly non-transport accidents (SMR 236). The excess 
mortality from pneumoconiosis, malignant mesothelioma, and respiratory cancers, but not stomach 
neoplasms, was dependent on time since first exposure and cumulative exposure. There was ao 
increase is mortality from laryngeal cancer (SMR 109) or neoplasms other than those listed, The 
SMR for all causes in women was i*47 (95% confidence interval 0*9S-2£O sod for twoplssuss l 99; 
there was one death from malignant pleural mesothelioma.

Numerous epidemiological studies h*v* mmiftfrf the 
effects of exposure to asbestos of difierem types*. Few, 

"however, 6a« 4oak .(risk .expanar Ur ootidoUte 
akroe. they have included follow up studies of 
wartime gas mask workers la Nottingham” and 
Uyfead* is England, where West Australian 
eraadoSte was used, and Ottawa,* Canada, where the 
source of the croddohu was sot stated, the prcpotv 
tion of female workers is dues stsdies ranged from 
43%' us MOT*.’ AH nodiet showed high mortality 
from meaothehoma and tome showed increased mor­
tality from ovarian cmas.u The effects of exposure to 
South African crocgolite have ben examined 
through a case scrim* and a cross sectteaal survey,* 
both studies iadieadog probably high metorbetoam 
mortality rates. A raxnt nudy comparing mortality

rases tn croctdofrtir fftroogdirtriew with other districts 
m South Africa also showed high death rates from 
•‘is'bcsusm anWor mtsoibeUoma" as weU as excesses 
of deaths from fdeg eagecr.-st3aach.caacra. attd 
tuberculosis.*

Crocidofitt was trdned at Wtteooom Gorge ar 
Western Australia from 1937 uatii 1966, From 1943 
until 1966 thc'ptisapa} leases were mined by a single 
company, Australian Blue Asbestos (ABA), which 
employed orer 6000 people. mostly for short periods. 
This population presides %e opportunity to study the 
effects of a short period of intense exposure to 
croctfotice s&rte ax few employees bad other asbestos 
exposure to mming or manufacturing industries and 
most stayed m Western Australia so that H has been 
possible to determine their present vital status. 
Measurements of dust coocestratiofu in the industry
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the relation between fibre concentration and mortality 
in this population.

Previous follow up of this cohort to the end of 1977 
showed increased mortality from pneumoconiosis, 
malignant pleural mesothelioma, and bronchogenic 
carcinoma.' The increases were related to duration 
aodittcAUty ofwposuitiomwidoliteand time since 

~ exposure begw.Auhu time there had beam no deaths 
from malignant peritoneal mesothelioma recorded Itv 
ihis population and there was no excess of deaths from 
gastrointestinal cancer. In the current study we hare 
extended fallow up to the end of 1980 and undertaken 
searches of death registries in all states of Australia to 
provide row accurate d«* on raonairty.

Sheets

Data 09 employees of ABA were obtained from 
emptoyrnem records of the company and supplemen­
ted by records of subscribers to t mioewocken 
benevotou fond (The Western Australian Minework- 
em Relief Fuad). Name, data of btnb. age at first 
etnptoymceX. o&tloaslity, dates of employment, and 
occupation* at Wtttrtoom were recorded whenever 
possible. Additional data wtt obtained from records 
of subjects presenting themselves for compulsory chest 
radiographs taken by the Perth Chest Clinic. A cohort 
of 6506 rsate and 411 tens is employed wa ■~trrr 
bfed.

M«&o*

0ETEBMIRATION Of VITAL STATUS
The nanus of aO workers in the cohon were searched 

— for in death registries mall states of Australis from i 
faunas* J«5 to l\ December *980, *U state and 
Commonwealth electoral rods current in 198 i or later, 
all Australia telephone directories current-in 1912 <w 
lataf. aad record* of permanent depanurc overseas in 
the period 1972-fi held by the Australian Department 
of hnxoigratioa. The names were also searched for in 

. .aeeoRls-cf tbeTJneaeKxor&aa boards and cancer 
registries of Western Au*a*8a, Sew South Wales. 
Victoria, aad Saudi Australia, the principal public 
hospitals ra Western Australia, and the motor vehicle 
driven tensing aufoorite in Western Auarafia, 
Smith Australia, and New South Wales. Matches 
between aware of people in the cohon and names in 
three records were accepted only after clerical inspec­
tion of *U identifying data ia poteatiaUy matched 
records. Use of record* of hospital and cancer regia, 
tries for the deterretDation of vital status meant that 
subjects who hadbceo ill were more likely to be traced 
than those who bad net

ESTIMATION Of CUMULATIVE EXTOSCBE TO
CRoctQoutt tiaaes
Measurements of dust concentrations m trie air of ri 
mine and mill at WUtenoom were made periodical 
between 1949 and 1958 by the Mutes Department c 
Western Australia minfig total fou
pastteSre per ctfiwbenomStre (ppce) were eountsdsni 
the upper measurement hreit of IflOO ppce was oftr> 
exceeded. These tnea&urenKMs wggest fore, time wv 
little changeta total dim concentration in this period 
at least untila newtniS wucoatisustoned to Septem­
ber 1957. AwcdotaJ inftonnatioa indicates that it* 
Mines Department inspections were often precc&d by 
»shav down of opmtiet#.

The concentrations of airborne rrephmbte fibrre of 
owidefce greater foao J vaktota a teagfo were 
measured in various workplace* in * survey under­
taken for the Mines Department In 1966.*Sampfe* for 
counting foe tusnher of foes w«re tafc^a with a 
CreaSa long ruanisg thermal precipitator. The dure* 
tion of tnostsaavples was besween four and five boon.
A Casefia gravTtnetricdustaaD^er and a Heafoln were 
used to collect dust to estimate nsasa. Fibre <Mecewra- 
ticas varied from 23 fibre per cabie emiimOtr (f/ce> 
to canals part* of foe tram to 100 floe in the bagging 
area of foe cafe. The ratio of fibres greater than S 
nticronl hi length w total pankks varied from i-3% . 
to4-0%iod*sa®e««*a. )

Using foe judgement of an cx-superimesdem of [ 
operations at Watesoom (who bad a Agtaflei t 
fceowfedge of sO jobs on foe the throughout foe J 
production period) *U 87 job categorireta foe various j 
wdfopteea were graded on afi to 16 scale of estimated } 
fibre levels for both before and after September 1957 
when a less du«y sull started operating. Tte* grading 
was verified by the sKfcmrial hyguafot who was ? 
responsible for the 1966 surrey asd again by the ex* 1 
superintendent. By equal jog the padre of the wort* \ 
places with fibre hrvtb knows from foe 1966 survey it | 
was possible to estimate, toy linear interpolation, foe 
fikdyfitettnceatrstioBs applying to other job/wwi* * 
place go mb! nations. Each, subject's <ustuilatise • 
.eapawgfr was cbeo taicuiatcd aHwe yean per cubic • 
centimetre (f/ecy) by adding over sll their different 1 
jobkfoeprodumcdibreeoncntretionforthajtjobapd 1 
the length of time re the job. f

MdlTAtlTY .
Especxed numbers of deaths to foe cohon we** * 
calculated by foenM-yeara method1’ by use of age, ^ 
period, cause, aad sc* spebfie death raws fre^Westren 
Auatsi^a. Tbese taaa were prepared for titis study •• 
from annual ufoidatioos of deaths prepared by the . 
Atatraiifla Bureau of Statutes- The caknd&i perioda *
adopted were detigsed to begin or end with yean of
chaise from one rcvmos of foe ImematioaaJ Osa-

, Anumoof, dr Kltii, Musk. Hffb>
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Mottahty In amen andmUUnofcrocidotiteat Wtsitm Australia 
sificstioB of DUeasedCD) to the treat. The first period 
was 1950-3 «d death retea for this period were used to 
calculate expected numbers of deaths in all person- 
years accumulated IVem 1943 to 1953. SMRs were 
tbeo calculated as the ratio of observed to expected 
deaths. Because of the high proportionof sufejecutwho 
were not traced to the end ©fJ9&>, most ofwhom were 
not traced beyond the esd oferejdoyment at Witten- 
ooq (are 'below), and the substaiuiafiy corepkte 
ascertainment ofdealhj (at least in Auonliakconvtn- 
dooal method? of calculation will probably give rise to 
as overestimate of mortality. To deraosnrate this 
forty btsi and to provide maximum and minimum 
estimates of the effects of eoddotite exposure, capes* 
ted eumbera of dealba were calculated with two 
different censoring dates: 31 December 1980 for 
SM*1 and the date last know* to be alive for SMR2.
The former aasumes that alt subjects who were lost to 
foSow up were alive at this data. AH tabjeQa were 
censored at age 85 If they were not known to havedied 
bsfore that age.

To Sustme possible effects of cumulative exposure 
to crocidoSte oo mortality, death rate* for different 
causes, directly standardised to the world population 
of DcQ,d <«« calculated within groupings of time 
since first apostsc and total cumulative exposure.
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CHAXACTEftlSTICS OF THE WOftSFOaCB
Staff were first enjoyed by ABA at Wltlenoom is 
1943 and the last terminated employment there in 1967 
(la We Ik Most were employed after the new mill was 
started in 1957; the median year of first employment 
was 1959. Most subjects began work si Witienootn 
before age 30 and worked there for less than one year. 
tndeetii9%-wcrired there-for-tea thaas>moeth,'C 
reflection, perhaps, of the poor working end living 
conditions." The median duration of employment was 
four month*. Most of the workforce was or Australia 
or British origin. The category “Australian or British’1 
(table 1) refer* to people who gave their nationality a* 
•British." It was commons* the time for those bom in 
Australia of Bri&h origin to consider themselves 
British and death certificates indicate that some 39% 
of those so Gasified on work history shews were bom 
in Australia.

Mo«men worked in thetmneormiU and sometimes 
both (table IX la total. 31% of those with a known 
worksite worked in the msU. the rite of heaviest 
croridclitt exposure, at sons time. Most women, 
akboogb employed by ABA. did not work m the mine 
or the mill, or even elsewhere on the site ofoperations, 
but in the town <80% of (hose with known workst*X 
Two women had worked to the mine as surveying 
twB.M? two in the mill, one as a oulihaad and
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ma. most subjeca acMmulated kss than an estimated 
I00«y of exposure ami only 5-5% of men 
eecsitiated more than 100 f/ecy. These observation* 
are substantially explained by the comers lively ritort 
ereidoymot periods. The medka estimamd 
cumuli ve exposure to fibres waafrORccy in men and
G-5 f/ccy in women. 

fOCLOW ur
Tbs vital status at 31 December 1980 was known for 
73>2% of race and 58-0% of women (table 2>. Tolabof 
135 513 person-yes&rs of follow up were recorded in 
men and 8718 person-years m women if those lost to 
foSow up were considered to be censured at 31 
Decembet 198$. end 95 264 pmoe-yesn In men and 
4914 pencft-ytars ist women if they were considered to 
be censored auhe daw last known to be ahve.

To indicate the possible effects of loss to follow up 
on the results of the mortality analyses the parentages



t

Table 2 Arnd/j efmetnt ofsubject* « SI December 1986,
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ofctrbysxr *t*2r toess fotkiw up beyond Jeraswiatka of 
employment are shown within categories ofdemogr*. 
p hie and work related characteristic* in table 3, Follow 
up wu fpoea&y stalest is those with complete 
identifying information and in those of Australian or 
Sritisk aeHotu&ty who were mptoyed recently and 
fee loag periods. Fallow up was cxpcQally poor in 
those employed at Wittenoom for fes* than a month 
and (hi» de&dt is reflected ia the low proportion 
flowed up b the lowest category of estimated 
cs&mtetire exposure tecrocidotott-

WOITALITY
Table 4 shows the SMRs for all causes of death aad 
categories of cause ©f death as defined by chapter* of 
dwICDfS^hfewion) according to tberivo censoring 
methods. SMRS {censored at 3! December 1910} for 
all causes wu just undn 1-0 ia both sexes whereas 
SMR2 (censored at the date last knows to be aSve) 
suggested shout & 50% Increase in overall mortally.

in nren, reganttesseftbe method of estimation of 
the opened number of deaths, there was increased 
mortatUy free infectious and parasitic diseases, neo­
plasms. mental disorder*, respiratory diseases, dips** 
dvc'^fiseasos. and-symptom, asgnx. -and all defined 
foodjiioBg. For eareslfltwy dmawea, mortality was 
substantially tea titan expected under censoring 
method I CSMRt - 0-fiT) and near that expected 
under method 2 <SMR2 » MO). For injury and 
poisoning SMRI was ms unity whereas SMR2 was 
jjgnifissBtfy increased above unity.

The few deaths in women Limits the informativeness 
of cause apedfie mortality analysts. Mortality from 
neoplasm* was increased mtiy under method 2 (SMR2 
« 1-99}. One of the Ifl deaths from neoplasms wwsdue 
to malignant traaothetiomaor the pleura (MMPK two 
to oth« respiratory cancer* (expected numbers of H9 
and O'TO under methods 1 and 2 respectively), two to 
cancer of the cervix, and one each to cancers of the 
brtan. ovary, skm. tongue, and colon. There was no 
suggsuon. on review of available records, that the 
cancers of the ovary and colon coidd have been

Armstrong, de Klerk. Musk, Hobbs U&UiH< 
peritoneal mesotheliomas. The two deaths from n* ^ 
piratoty diseases (certified a* due to chronic bronehius J*** f'
and tapiratotyjafecuo^. wu^^nsi^t -------------
twofold increase in mortally from these condtuoAs.
There was also a high mortality from digestive diseases 
based on two deaths, one from intestinal obstruction
without hernia aad one from cirrhosis of the liver. _ .......
There was no suggestion, or review of available wa 
records, that the death due to intestinal obsiraetioa 
could have bees due to peritonea! mesothelioma, SCO £■» 
chapters with oitiy one o* no female deaths were 
grouped together in the "*B other causes” category.
There were three such deaths, one from a motor ____
vthtdc accident, one from senile dementia, and esc JJJSE 
from nephritis. Sowi"**

To obtain sore specific mdicatiow of the &efy 
causes of increased mortality in men, the ICDcbapten , 
which contributed to excess mortality tinder both ■*•*** 
methods of calculation of expected number* were 
subdivided imo smaller categories of cause of death. •
To avoid amfioaUy raised SMRs due to the poor {2m£ 
speeifidly of cause of death coding for mahgoant fcrradfm* 
pleural mesotheHore*,- subjects known from other ____
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sources of iafoimaiion to have died from this disease 
were excluded from the observed numbers of deaths m 
the causa of death to which they were ceded on deads 
certificates. Of the 32 such deaths, 19 were ceded as 
ffeuftl neoplasm* (16 malignant. 3 benign), cine were 
coded as lung earner <8 malignant,! undemrsnoed 
nature), and two were coded as multiple maligna ncim 
without specification of site, ooe as lymphatic leak* 
sard* end ooe as chrome bucrstiual pscumoma.

Table S shows the results of the oaoriahly analyses 
for these smaller subdivfcdoo* of cause ofdeath in was. 
Infectious and parasitic diseases—The SM R for tuber* 
culosa was large under both censoring schema (2<? 
sod <61 respectively} and seamed to account lot the 
escew of deatiu from infectious and parasiticdiaasrs 
The other five deaths is this category were from 
unspecified viral disease* (2 deaths) aod septicaemia, 
Bemsgococcstl mating] tis, and actinomycosis (one 
each}.
foeptem*—Apart from pleural mesothelioma only 
neoplasms of the stomach (SMRi - l<2,SMR2 ■
I *9) and neoplasms of the trachea, brooefcua. and lung 
(SMFI - 16, SMR2 ■ 2-6) showed raised SMRa 
under‘both censoring schema. Among other neo­
plasms for which exposure to asbestos has been 
cmpHcaied as » posable cause, there was ooiy one 
death from peritoneal mesothelioma (0 expected 
under both schemes) and there were two deaths from

laryngeal career (2 9 and 1*8 expected under the two 
censoring schema). There were half as many deaths 
from other neoplasm as expected under censoring 
scheme I but near lo the number expected under 
scheme 2.
Mental disorder*— All HI deaths from mental disor­
ders were due to alco hoists (19 coded to alcoholism 
and 1 to alcoholic psychosis) with 6*3 and 4*1 deaths 
expected under the two schaos.
Respire tory diseases—A targe proportion of the excess 
deaths from respiratory disease was certified to 
pneumocontosts <M observed and 2>3 or 1*3 expected). 
There wore 22 deaths -due to bronchitis or emphysema 
(26*5 or 14-9 expected) and 26 to other respiratory 
disease (28*0 or 16*9 expected). These 26 consisted of 
1? front pneumonia, five from chrome obstructive 
airways disease, and four from influsaa. 
£(^sr^tf*e«*c*—T1«re were large increases in mof- 
talUy from both cirrhosis of die liver <25 observed, 9-9 
or 6*3 expected) and peptic ulceration (12 observed. 
7-6 or 4*8 caponed). The 10 other deaths from 
digestive diVi*** tnriurfM two froot other liver dis­
ease, two from pancreatitis, and ooe eaeh from 
intestinal volvulus, gastroenteritis, oesophageal db* 
ease, intestinal disease nos, disease of tbestomaeh nos, 
aad disease of the paecrea* nos.
Symptoms, signs. and 01 defined eondiiteai*-Of the 14 
deaths in this category. 12 were coded as cause



Tabic 3 Dttaded maiysis of mortality f>m mfreiiovs and porosine 
diseases. digestive sysim diseases, and mftoy end sessmung in nn

10 Armstrong,drKlerk, Musk, Hobbs,'

. nenphtmu. wmfof disorders, respiratory \

Cm* efdeath Oimnti Omit sun SUM 3

la/acbom sad jgliamc 4n«jw: * 
TubnmtOiH 
OOof

feoptani.*
Natrium'e(v&crMKd9BUm uaat
Naopttof al occcpteftn
Tfnflimir n( nrnnaii
Mteptunr at ituwwi tnd^ta| nciib
HwWinMtfyuaw
Other Jiciiwm need mal
yfCOjiUHH »< ||QW
Nm)wv«lnaalMsoMAiN jgs|
Tilitinrn tnnrliftiinn rf Him |~lriri|
lioopimmrai Uk pouaw 
LyspbOBU aM aoefcna 
Otto*

MumliMifirfkii
fjtobodsm
OUter

knpinitwj dttmMK

SraadMo lad cmpferwvu 
Other

ftpsamflumcE 
repoe tdnmooo 
CErrhaeacfcte (aw 
Other

Other acofeMM 
SMddt 

Hamack**

9 2 72 0*2* 5 24) .

B:y"acn ...-h .*.

409 {21V 714)
s 1*9 (0>«v 2 411 144 (&4V 395)

5 01$ <039- 2*5) l-JJ {050- 925)
J on re-24- 2 22) I II (0»- 344)

11 Hi t072- 117) 190 (MS- 344)
14 Oa (0*1- HI) H4 94V {93}
t >1k (OUr- 1 39) HI (OSO- M3>

or! roivaas)2 0*5 (Oil- M!)
3 044 (017- 2-74) 149 (02V0K>

91 140 <t'3>- 1*7) 244 (215—324}

5 4S7 (0-24- |.J1> .............. (<9 ^4*. MJ)
t 04$ (024* 1*0) 097 1044. 714k

23 051 (0W-077) &S0 (03V )-2B)

a
0

y\b (24*- 449) Ort (9 IV135)

M li t 001 -2M1 25 5 (IS-2 -JS-T)
23 OG (035- 1 ») 1*1 {097- 2-151
a 093 (04i- 137) 1*4 (14 V 227)

1a !■» 1090- 2 »» 2-4* (141- 4>37)

8 2 35 (t «- J W)
&r» (04*- 1-6*)

39* (244- $45} 
1*0 (073- 24*

M 070 a-54- 099} ire (orv iw»
Si 142 M2) *36 (1 11* 549)
31 090 (04*- S-M> 139 (100- 1911
« HI (052- 3-41) 196 fOH- ym

1.

g I
1 «

tef oeKlaenstiacd eeeitfe.
flip. tfflfBfc tf mat fwa, (law erf ntarta. other with. orepawym. mj wpljeryni. bff»H**ryBX. oOm pfejgyta. anal guftka.
•■Obc Cbm* dtec to ctehnaa stcwtbttMtw qfOepewonewn 
fOfifaeUhaeaeeeeoM nh(sui pbsnlmm&en*. rt>

iawegahamaoe.
bum

«te aeepiUBL «ad am «i poctum*. The* fcm feeea euAekd ftoaa the iailttr Uarea ttnetotim m the itbstace. 
jtac&to effeaae of «fl ecaflewta.
+tK&*Us cteti* due »iajery set luwwn *MNf «Bf ioflicad or bm. 
**BdaUl»taapgTo«fBByiafliortuqttrT«*cttM

unknown, one « dyspnoea, sod one as asphyxia. 
fnfitry and poisoning—Most of the ateas mortality 
from injury and poisoning tame from the $3 deaths 
due (o non* transport accidents <327 or 225 expected) 
spread over many different caqsre u follows; acciden­
tal poisoning 0,fails iI,fires4,cataclysm {.drowning 

-% ending 3, duttuag i, machinery 4 (2 whSt 
employed at Whteooom). electridty ). firearms 2 (l 
while employed at Witteooora). exposure 1. undents 
NOS 8 <i while employed at Wittenoom),comphca* 
dost in noo'therapeutic proredwts X and lets effects 
of a motor vehicle acekfent 4. There were 54 deaths 
from transport resident* <71*1 or 500 expected) 
including 49 involving motor vehicles (1 while at 
WHtenoomfc threw mvohisg railways <2 while 
employed st WitcesoomVaod two involving atreraA.

There were 37 uiksdes (38-7 or 26*7 expected). two 
while sliM employed at Wittenoom. three violent 
death* that were undetermined whether acctdemafiy 
or purposefully caused, and four homteidea (2-9 or 20 
expected),

poss-sesponsb bilations 
The figure showa-the changes in age standardised 
death rates te (osb categories of time dace first 
exposure to craddolue for four major diseases of 
interest m three categories of cumulative exposure. 
The smaller estimates of penoa^ycare {censofmg 
schgne 2) were used T^ere is evidence of an effect of 
exposure oa monafily from lung cues in both level 
of exposure and time from fire! exposure. In contrast 
the graph for stomach earner shows oo consistent 
evidence of dependence of mortality on cnddoUte 
exposure. Three were no deaths from dais cause in the 
highest exposure group and only the lowest exposure 
group showed any increase »o rate with time from first 
exposure.

Te confirm that the raised death rate for stomach 
cancer was oot due to misdiagnosis of peritoneal 
t&ac&e&xna, a possibility suggested by Doll aad 
Pew,' the bases for the death certificate diagnosis of 
the 17 deaths from stomach cancer were cammed 
Apart from four deaths that owtamt before 1970,
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where the death certificate was the only data scarce, 
paihokjgrcaJ information confirmed the diagnosis of 
stomach carer in each case.

Mortality ftem mcsoibdkwns was misted lo dose 
only star 29 or more years since exposure began, 
there were, therefore, indications of a longer indue* 
lion period for mesotbehonsa than' for king cancer.
The dose effect for pneumocontosia. howevci. was 
erideni much sooner after first exposure and there was 
a mock greater difference between the highest 
exposure group sad the lower ones than for the other 
diseases.

This updated and detailed review of mortality in the 
cohort of croedohie workers from Wirceeoom Gorje 
has shown a stnUar pattern of disease to that, 
previously observed.* There were exposure related 
increases in mortality from pneumoconiosis, malig­
nant pleural mesothelioma, and lung carer. These 
increases were present in ell exposure groups, includ­
ing the lowest with < 10 f/edy cumulative exposure to 
crocidolitc. There were also increases in mortahey 
attributed to tuberculosis, malignant neoplasms of the



other explanations art required.
The best catenate of the increase in overall or cause

specific mortality in this cohort probably iks between * to comparisoaSftth some' otteR- ,‘*tui» lAtfi'ttOUd 1 
that taiggtttM by SMRl *M teat suggested by SMRl before.* Shipyard woriten exposed to croddoSte, Wee- 
U is most unlikely that all objects who have not been however, have also been noted seldom to develop , N&tic 
traced &« still afeve as anplted by SMRl. Many or Um peritoneal tnaoteelioma." Although Browne end •.« Aas* 
WUle&oc® workforce were itinerant and many were Smithm showed a longer latent period for peritonea! >( H«f 
migrants. newly arrived ia Western Australia, who than pleural metothefoma* others have shows no ' with) 
desired more rerminemuw and less unpleasant work* difference." Other factors dacrirmtaiing between > Mft 
tag ssd firing condttfor*''so (hat they did not sesy in mewthcfiornaaiiieetmealsodisceBEiod^sewhare^'biR ft JBb» 
Witnmoom long. This is reflected io the data on Bofinncoadosiom were reached. . i Ccdt
dunttioBofen&ynamtwid the relation between it Other studio have noted dmitareioas numbers of ' Mrs. 
sad the proportion successfully foUowed up. Their cases of oaSg&ant mosotbrfioraa and long cancer in rep®'
-------- ---------- >Aj> Uau.n Uiiwi/un flam m^v vlferulu «Vu, nt npolan • !a tMi Mhivt tkatw t. _ .

taown.A proportion probabty returned early to their waa as excess of lung cancer of 34 or 51 cases amen. !
country of origin, were missed In our search of depending on die method used to calculate expected \ { ^
departure records fovail&We only after 1971) and haw number*, compared with 32 mesotheliomas. The ,i
since died. In addition anecdotal information ocm numbers are therefore similar for the two * * * J®
mdkatrn that several peepte worked at Wittettoom conditions although tbs high prevalence of smoking in \ > 
under assumed names and changed their name* on the cohort** would account for some of the excess of j 
leaving. Wh3e the efcaomlroU of the Cdfnmonwealte hingcaneer. fi
of Australia is befieved to cover some 93% of the tW increases st mortality fVtnn tubcrcvlosii and 3 ** 
population of Austrafc aged IS and older fofeaorei stomach cancer ta durcohoftmaybrcjrpbMedbyifetf 4A 
rcpaintiea il compulsory and the roll is carefully high proportion of migrants from continental Europe !| 
manuairwrf) it is ccoa=vab4c that the former workers a the cohort who are known to have a high mortality j 
at WHteaoom are overrepresented ro the 2% not on m Australia fro® these diseases*0 indeed SMR2 for * *
che rcii, if otsfy became of tbs high proportion of migrants for siomsch cat mgr was 3*7 compare! with } * *
signal*. some of whom may nevq have become 1*7 for Australian or British bom worker*. the high '-
Australian ritlftret. We have oo data that would allow mortality frail aleoboSsm and alcohol related eoadi> tj «« 
us to estimate foe relative eoatributiens of these tiow fdnhosis of the liver and peptic uker) Is fc
various factor* » the incomplete follow up. It Is consistent with s known high level of alcohol con- r 7 7
difficuh. therefore, to come to any firm conclusion aa suatpttoa is tecWttttcooa workforce.0 . 6
to where, between SMRl and SMR2. foe truth lies. Patterns of mortality nraiUr to this cohort have |
We believe foai a is probably nearer SMR2 than recently been noted among a much tma&r cohort of * 
SMRl. former venreeu&e ml nett exposed to (remote*,* j, f t

Possibly more acogtta SMRs could have been another ampfebofe fibre. There was, however, ahwer 3 
derived by assigning estimated follow op tiroes (o proportional mortality for mesothelioma and one of \ 
those lost to follow op on foe basis of average follow fome four deaths was peritowalio origin but a tiailsr ,
uptkDC9tofoosewifo6triilardtaractcristks«9idiiad pnjpoi’Uen of ’mgBotheUooxa -deaths .has beasi area n ’* 
tatm^f/lCaWor.prreonafconeetKrafontk^ anwagSritahjisbeMre wim easffejed before the 
method, however, tsrodd lead to further confusion due s-‘” -r< ,**J-' 4"—•-*» * •
to coafoundingof monabty with wtuchevercharaeter-

locbntrast^fothepreviousreponoothiscohort,* response relafion la terms of cumulative dose a not aa % 
sueztfots have bees made here to relate mortality problematical** for this cohort as it might be for 1 
experience to fibre level* measured ia foe industry, the others because of the relatively short durations of < 
results indicate dore-respemse eflbcts. Probably, employment cmnparaf wifo duration of fotfar up, * 
hoawer, cumulative dose was usderestsmated for Further analysis of foe data will concentrate on the 
most men because the measurement* were performed exposure response relation for the separate djyasw 4 
towards foe cad of foe working tee of foe industry u&mg whhin cohort comparisons with separation of ^ 
when atf dsn mpprearion measures that had bees does Jerei end duration end pFcyereioas for future ^ 

' msdtuted were m operatic. Aa e reauU foe estimates ricidence of asbestos related crease. 1

isaka woe dwsea, espcoally aa the major difference 
between traced aad tatrared workers waa in their 
duration of gapfoymem.
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PS. A teeem svody of men retiring from a United 
States asbctfdS* company end opawd primarily to 
chrysolite has, however, reported almost identical 
SM Rs for both stomach cancer and tuberculosa.*
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