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ABSTRACT Rt iy nowa that 6505 men and 4F]1 women were employed in the minipng asd pulling of
crocidolite 51 Wittenoom in the Pithara region of Westtrn Austrabia between 1543 and 1966,
Employment was usuatly bried {median duration four thontin) and exposure inltnse (tedian
sstimated clumulative exposure § bres/oc years). The vital status of 73% of the méw and 58% of the
wotaen employed in the industry was known at 31 December 1980, providing 93 264 person-years of
foltow up with 820 deaths it mep and 4914 person-ye2es with 27 deaths in women. The yandardised
mottality ratio (SMR) for all causes B wen was 1-53 95% confidence interval 1-43 10 1-84).
$Sratistically significant excess death rawes weee observed in men for neoplasios, pargeularly malignant
mesolhelioma (32 deaths), noopiasms of the traches, bronchus, and lung (SMR 2-64}, and neoplasms
of the stomiech (SMR..1-90) respiratory diseases, particniurly preumocomiosis (SMR 255y
infections, particulady tubertiiosis {SMR 4-09); mensal disorders particuladly slcobolism (SMR
487); digeative disvases, parteylacty peotic uiseration (SMR 2:46) and citrhosis of the liver (SMR
394); and injurics and mcmug;ﬁpamﬂaﬂy pon.transport eixidents (SMR 2:36). The excsas
morality from preumoconiosis, gnant mesothelioma, snd respiratory cancers, but not stomach
ngoptastns, was dependent on time since first exposure and cumulative exposuce. There was 20
intrease in morality from laryngeal caner (SMR. 109} or neaplasms oihier than those isted. The
SMR for alf causes in women was 1-47 (95% confidence interval §-98-2-21} and for nooplasms 1-99;

N I

thire was one death from walignant pleursl mesothelioma

Numerous epidemioiogesl studies have examited the
aifents of expostre 1O asbesios of differeat types !, Fow,

“dsrwoves, Bave ek wdth axpxwunt fo crockdolite

slone. They haiwe ixiuded follow up studies of
wartime gas sousk workery iz Nottingham' and
ityiand' W England, where West Ausatralian
cracidolito was used, and Ottaws,? Cannda, where the
source of the crackiotine was sot 3ol The propar
tion of fomale workey in these stadies ranged from
$35F w0 100, Al studies showed High morality
from mesothetioms and some showed ibcrersad mots
tality from oviriae cancer ¥ ‘The effects of exposias ta
South African crocidolite have bezn examined
througls ¢ s sories® and B ¢rms sectional yureey,’
both sadicy indicating probubly bigh meocticioma
mottality rates, A recent susdy compating monebty
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Yated il Srocidolite Miming diicts with orher distrols
in South Africa also showed high death totes from
“asbrstasis and/or thisothelioma’™ as well as excesses
of deaths Trow ey caneer,-sinmach .cancee,  Ahd
tubereubosis .t

Crocidofits was waned at Wigeemaom Carge ar
Wentern Austraiia from 1937 untit 1966, From 1943
it $956 the privcdipal leases were 1ined by 8 singho
compaiy, Awstralian Blue Astenios (ABA), whisk
tmployed over 6000 people, moatly for short periods,
This popratation provides Ao opportunity 16 tudy the
eects of o shomt period of intense exposwre 16
Srocidolics Bfune &2 fow artployese bad other asbestoy
exposury in mining or manufactaring indusirics and
o) Mayed in Western Austmbia 3¢ thet H hay been
possivle 10 dettrmine {heir present vila) wimiys.
Meastirzmonts of dust concentrations in 1he industey

in & survoy conducked i $966 permit easimination of
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the relajion between fibre concentration and mortaiity
in this population.

Previous foHlow up of this cohort to theend of 1977
showed increased mortatity from prtumoconiosds,
mafignant P%cura! mesothelioma. and Bronchogenic
carcinoma.’ The increases were related 16 duration
wd intensdny of eaposure 1o trocidolite and figee since
£x5Csure began. A that time thers had bemn nodeaths
from malignan peroneat mesothelioma tootded in
ik3s population and there was no excess of derrhs from
gastroinsestingl cancer. in the current study we have
zx1ended follow up 1o the end of 1980 and undertaket
segrches of death segistries in #lf states of Australia so
grovide ore grcutaie dana On trorality.

futa on owpioyees of ABA werr obuined fram

records of the company and suppiemen.
ted by reconds of subseribers (o ¢ minewotkers
beaevotent fand (The Westarn Australian Minework~
ey Relied Fund). Name, dste of bink, age o1 first
employmenl, patioaslity, dales of employment, znd
ocpupations st Wittenoons were recorded wiitnever
possible, Addigone) data were Ouined Trom records
of subjects presenting themseives for comrpuisoty chest
radiographa tekey by the Persh Chest Clink. A cobogt
?rmfsosmkmd 411 femsic employses was wsaemt

-
DETHREMINATION OF VITAL STATUS
Vi names of &) workers in the cohort wete searched

w- FOr 3t death registries i aif stawes of Australiz from J

January 1343 w0 31 Pecember 1936, sl sixte and
Commonwealth electoral rolls rurmentin 1983 af Inter,
all Ausseation wiephone directorics cutreatin 1982 a2
inter, 8nd reconds of ment depariust overseRs in
the period 19728 held by the Ausiralian Depastnent
of Immigration. The nanes were also sepreted for is'
registries of Western Auwiealia, MNew Soank Waks,
Viciaria, aod Seush Awstraliz, the principal public
hoapitale in Western Auswralia, and the motor vehicie
drivers ficensing awiborticy in Western Ausraliz,
South Australia, and New Sowth Waies, Matches
ftrens nemes of peopie in Yhe cohort and nasmes in
i records werm sucapled oaly after clericad isspec.
tion of 4ll identifying data in potentiaily matched
reoonds. Lse of reeonds of hospits) and cancer regls-
trits for 1he detertnination of vital Status seant that
bty who had Deen I wene more likely te be traced
thap those whe fad not,

.

. Anvsweng, de Rlerk, Musk, Rob:
ISTIMATION Of CUMULATIVE EXPOSKRE TO
LROCINCLLTE $IARES
Measurements of dust coneentrations i the air of 3t
wmine and mill at Witlenoom wers tade perodical
betweent 1948 and (958 by the Mines Department ¢
Western Australia using 2 konjameter. Quly total dus
partiches per SUDIS SontimeLe {ppos) wers counied s
the upper measurement fimis of 1000 ppoc Was ofte;
exceeded. These measnrements togpet thm there Wi
Hsie change in total dust concentration in this period.
3t teast untit & new mill was comisgionnd ia Septern.
ber [9537. Asecdora] information indicates that ihe
Mings Department inspections were often preceded by
sshia dows oF operations, . o

The concentrations of sirborue respitabie fibres of
el £ varioss WarkpLAE e o e e
in variows workplaces itr ¢ surwey
taken for the Mines Department in 1966, Satapics for
ountng fhe numbet of Bbred were taken with &
Casella long rusning theemal precipitaioe. The duta-
507 of gk sampies wins Beaween §our and Sve Hous.
A Ceselis gravimetric dust sempler and a Hauhiles wire
ustd 1o coliect dust Lo extimate muss. Fibee oancensas
tions varied from 20 Sbres per cubic centimpetst (o}
i certain parts of the minc 1o 100 ffec in the bagging
wiza of e vaill, The mio of Shyee greater thes 3
raicrond in fength w otal partholes vassed frote §-3%
wf;!%imhcmm
sifg the judgement of an ex-superimendent of
opretions at Wittnoom {wlic hed a detaied
knowiedgo of all jobs on e sise throughout the
production period) gll 87 job categorias i the verious
workpistes were praded on afr so FG scale of estimated
Ebre tevels for dotk Defore and after September 1357
when 2 s dusiy milt startned operaring, This gradivg
war verified by the imdutiiat Bygienint who way
respontible for the 3966 survey and again by the ex-
superinigndent. By 2quating the grades of the work-
places with-fbre ievels kaows from the 1966 survey it
wis passible 10 seuinnte, vy Uncar unerpolation, the
tikely Sbre conmenieations applying to other jobfwork-
piace comsbinations, Esch sodict cuwmaiative
Lxpasuxr-wes dienvaioulaed InTidbre yers por cubic
oximette (fjocy) by adding ower sif their differen:
joha e product of Ebve cantentestion for that job and
the kngth of time fo the Jobd.

MORTALITY

Expexiat numbers of deaths i the cobort wem
calcuiarest by the man-years method” by use of age,
period, casse, and sex spocific death mies for Western
Ansteaid. These 1383 were p For shis suady
from snsuzi tabuiniions of deaths prepared by she
Austratian Bureau of Statiszics, The lendar priiods
adopted were designed to begin or eng witk years of
changy from ote revision of the Iniepations! Clas.
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Mortality th miners and millers of crocidolite in Western Austraiic 7

sification of Disease (D) 1o the sexe. The frst period
wes 1350-3 wied death rates for this period werz used b

cabeuinte expected numbers of deaths in all persom

years accumulated from 1943 to 1953, SMRs wers
theo catculated as the ratio of observed 0 txpeted
draths, Bocawse of the igh propertion of subjecis wha
wese pot traced Lo the end of F930, most of whons were
1ot treoed beyand the snd of employment at Witten-
oom (st¢ Delow), snd the subsiantiaBy compleis
asczrizinment of deahs {at keast in Awstralis), conven-
Bopat methods of cakenlaton will probably give rise ta
an overestimate of mortality, To demonsieaie s
Ekely et end to provide meximun and minimuen
estippates of tha cffects of srocidofite exposure, expes
1ed mmubers of dzaths were calcuiated with two
different cemsoring datess 31 December 198G for
SMKY 2nd the date iast knows: 10 be slive for SMR2.
The foraer assumes that alf subjects who wese lost 20
foBow up wera slive s¢ this date. AK subjeqs wers
censored &t rpe 85 if they were ot kpown 10 have died
bafore thetape.

Yo Hustrare possible effects of cumulative exponute .

10 crocideilte on monalify, death rats for diffanemt
canses, ditsetly standnedised to the world popudation
of Dol were calculsted withit grougsiags of time
vinct fisst exposure #nd totaf curmidative exponure.

Resaltn - . "

CHARACTERISTICS OF THE WORKFORLIR
1l were frst employed by ABA st Witlenoon i
1943 and (he iast terminated employmin: there in 1967
{table 13. Most were smployed after the pew il was
started in $957: the median year of Gt employment
was 1959. Mast subjects Ixgan work st Witlenpom
before age 30 and workexd thers for less than one yeat.
+ Benduett 3053 workod there fot dess than-&-month &
refiaction, perhaps, of the poor working end living
conditions.” The medinn dusstion of em was
fourmonsis, Mott of the werkforcs was of Avatraiian
o¢ British origin. Thoe category “Austealian of British™
{1able 13 refors to peopic who gave their astlonality aa
“British." It was common &2 10e titne for those borz i
Australia of British ofigin to consider themselves
British and death ceriificates indicate that some 5%
of \hase ta classified on work history sheets were bora
in Australie,
Most men worked i the nrine or il and rometimes

" both (tabie 1. En total, 31% of those with & known

worksite worhed In bt mill, the site of beavient
crocdolite exposure, al some fime. Moyt women,
aktbangh employed by ABA, did fol work in the mine
ot the mitl, ar even elsewhere on the sits of operations,
iy in the towss {80% of thote with kaown worksize},
Twe womten had wotked in the mine a5 suraying
asaissknts xud two in the mill, one a¢ 8 millhand and

Tabie t  Percentape QUmributiony of mibfectrbaiennaprughits -+

and wrk reigred character 3ot ol Witienoom .

Womwn
Charonteyinric (i m $305F {ww 4i1)
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Estimwitet cortiukalive sxpomare 10 ghweddotite: - - - ©
« G (e yoars 533 - BE
10100 fice yrats =1 %)
{03 (e pears 4y 98
Ubksawz 4 3
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MG et e Iogre Tciadher @ine, ARG KDL Etatwhese thhadex thitl
A0 Lrithi i GraLion 10t LBONe with sxne work period of Githtw
durasion 3%

WOfleey of exposurc and only 53% of men
senmmulaled moze than 100 Heoy, These sbservations
aresubaantaily explained by the comparatively shiort
employment perinds.  The medisn  eximand
cumulative exposire 1o Sores was 60 ey in men sad
§5 fieey in womea. .

FOLIOW P
The vital stzius 2t 3 Iecember 1930 was known for
+3.2% of mep and 58-0% of women {table 2). Tolatsof
$35 513 personvyears of follow up were recorded in
men and §718 person-years in woinen if those lost to
foﬁwnpwmwmi&mdwbemadun
Decembet 1988, arad 95 264 peyson-years in men and
4914 person-years in women if they wereconsidered 10
be sensored 31 the date inst known 10 be alive,

Ta indicate the possible ofects of fos to follow up
o Lha ressliy of the monakity analynes the percentaged
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Table2  Renddrs of wracing of subjects 10 31 December 1986,
Sowr e - e Woswn
Seotie 22
3} Devewder 1980 No 5 No %
Dead 520 126 3 M6
Al , 1833 W w9
Laf:mhmmb’a 107 i3] 4 15
w .
MMMWWMM‘ 529 280 66 433
 tacent adicr 0 oF
W beit boss
v 3t Destawber 1310 T I L 7 7

of subjeacts wish sosme follow up beyond lermination of
eiployment ase shown within categories of demogrs.
phicand work retated charactesistics intable 3, Follow
up was generally greatest i those with complete
identidying information a4d in those of Australian or
Beitiah nolionality who were snpioysd recently ang
for jong petiods. Follow up was cspeciaily poot in
those emploved st Witienoom fot fess than 2 month
and his defict it refiected in the Jow propaviion
fotiowed up in the Jowest cawgory of cstimated
cratuiadive exposare to trocidolite. '

MORTALITY
Table 4 shows the SMR2 for all causes of death and
categories of camse of death as defined by chapters of
the MoD {92h reviticn) senording 10 1he fwo censoring
methods. SMR {censored at 33 Decomber $9803 for
all causex was just under 10 in both sexes wherens
SMRZ {censered at the date favk known to be akive)
suggested abiont a S0% Incresse in overslf mornalty,
ke mem, of 1he pethod of estimation of

¥
method | {SMRE = 0-67) and near that expected
wder mothod 2 (SMR2 = §10} For injiry and
poisoning SMRE was tear unity whereas SMR2 was
signibcany increaned sbove unity.

The few deathy in women Bmits the informativeness
of savse spwific mortality analysis. Moreality from
neoplasms was increased onty under method 2 (SMR2
w §-99), One of the 0 deaths from neaplasms wes dos
te snslignant mesathelioma of the planrs (MMP}, twe
tooulser reaplratory cancers (expected numbers of 1419
and 070 under methods 1 and 2 respectively}, Two o
sancer of the corvix, and one cack 10 cancers of the
Breaq, ovary, skin, tongue, and colon. There was no
SuRgEILion, o review of availabic meords, that the
carcers of the ovary snd colon oquid have boen

Armstrong, de Klerk, Musk, Hobbs  govialic
peritoneaf mesotheliomas. The twe deaths from res. fen Mort
pirstoty distasss (cortified as due to chronic bronckitis L on of er

L and respiratory, infection), Wi, consistent With & eewn

twolold increase i Mortakity from These Conditions.

“fhere was also a high fonality from digestive Giscases

based on two deaths, one from inlsstinal absruction s
without hemia aad one from cirrhosis of the v, e
There was uo soggestion, on review of available oo
records, thay the death due 16 intetinat obsirction o #54E p
could have beet Gue 16 peritoneal mesothelioma, ICD gone
chaprers whktls only one oz no female deaths weore s
grouped logether in the “all othot causes™ CAWGOTY. Ly dmedes
Theve were three such dealhs, one from & moter

. wehicie ecident, one from senife geroentia, R0d 050 Mo Gueen

dinern
fromn aephiti. %dﬂﬂ
Todbuiammwedﬁcm&miomofm&dywﬁ,
cavses of incrensed morwlity tn ez, the [ICE chapten ™
which contributed 1o cxoess mokality under otk e dwes
wethods of caicuiation of expetiied NMUMDETS WEIC pnioary
subwdivided ino smather categories of cause of demh. .
To evoid artificially raised SMRs due 10 16t poot Foareicr
secificily of cause of death coding for malignant jysnd o
pleural mesoibeioma,” subjeets knowe {rom other kh —

‘-’ﬁ&m—m—
Tatled  Poovewsoper of subfevss with 3o Joliow up Neyors ey eess
serminaiion of employmwnr i colegories of demographic and st oo
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wers excludod [rom the observed numbersof densha in
the causes of death 1o which they were coded on death
certifieates, OF the 32 such deaths, 19 were coded as
piewral neoplasms (16 malignans, 3 benign), nine were
aded a8 fung canoer {8 malipnamt. ¥ undarermined
| extuge), and two wert codied a8 mulliple malignanciey
withowt specification of siie, ooe a3 lymphatic levks
sevnia end one ax chronic inlesiifid] proumonia.
Tabla § shows the results of the monalily anaiyses
for these wroadler subdivislons of cause of death in mets,
Infections and parastric dizeaseswThe SMR for wber-
eiosis was lerge under both censering shemes 27
snd 41 respectively) snd scemed o account for ihe
excess of deatha from infectious and pargsitic disessres.
The other five deaths in this calegory were from
Wﬁedwrﬁmammnm:epum
. m;;gmm meningity, and sctnoinyooss (one
Neoplaxms—Apart {rom ploirul mesathelioma only
' ammtwas-mmm-
{9) ang noopiass of the :rachen, broachna, and jutig
{SMR| = 3-6, SMRZ = 26} showed raised SMRs
tider ‘both zznsoring schemes, Among olher nec-
plasyts for which exposure t0 ashesios bas been
mplicatnd a3 » posssble causs, there wes only one
drath from peritonesl mescthetioma (& expocied
rider both schemes) and there wine 2w desths from

SOUnCEs cl‘inrormaxion to have dicd from this discase

farynpen} cancer (29 end 1-8 sxpocted yader the teg
araoring schermes). Fhere were hall a5 many deaths
from other neopfasins &3 expecied wnder Gensoring
scherae | but near o the aumber expecied uminr
wiwnmwe 2,

Menral disorders-~Alf 20 deaths from mental disor-
ders were dus to zlcabholism (35 coded 10 alcoholistn
and 1 wm&oiwpsychmis}mshé-smd-im
Sapectsd undier the two s,

Respiratory diseases—-A lasge poportion of the excess
deaths from respiratory discase wax cettified to
prcumoconiosts {34 observed and 23 or 1-3expected),
There were 22 deaths due to branchitis of smphysema
{265 or 45 expexied} and 26 (o other respiratery
discasa (280 or {69 ex ). These 26 consisted of
17 from pnesmoniz, from chronic obstructive
airways diseass, and fosr from infiuenza.

Digestive diseazer—There werpiargs increass in mos-
tality from both cirrhotis of the liver {25 olmerved, 99
or 63 expected) and peptic shermuon €12 observed,
14 or &8 expaned), The 10 other deaths from
digestive diseases inclided two from athey fiver dis-
2ase, two from pancrestitiy, snd opne sach from
intestinal volvidus, gastroentesitiy, cesophageal dis-
easz, intestinal distase nos, discase of (he stomack 0oy,
gnd disease of the pancveas noy,

Symproms, signs, and 4f defned conditlans—0f the 14
deathy in thix catepory, 2 weve coded a3 csuse
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usknown, one &1 Syspnoez, and one as asphyxis.
infery and poisoning—Most of the excess monality
from injury sswl polsoning came from the 53 deaths
due ko roN-transpors accidents (32-7 ot 22-8 sxpeced}
speead over many different causey as follows: acciden
tai poisoning 6, fufls 11, fires 4, cataciysm 1, drowning
"%, crushing '3, ho¥ing i, machinery 4 (2 while
cmpioyed at Witlenoom), electricity 3, firesems 2 {1
white caployed at Wittenocomy), sxpostire 1, aacidents
NOS 8 (& while employed at Wittenooms, complica-
tions in non-therapentic prasedures 1, and tate efects
of & taotar vehicle acoident k. There were 54 deashs
from wranspore aicidents {7IF or 509 expected)
inclading 49 iovolving motor wehicles €1 while at
Witieroormy, three invaivisg milways (! whike
enployed st Witterioom), and two isvolving sireaft.
Fhere were 37 suivides (387 or 267 expecred), two
while s cmployed at Wittenoom, three viclent
deaths thet were Gndetermined whether nocidentally
or purposefully eavsed, and fous homicidea (29 or 20
expected), N :

POSERESPONSE RELATIONS o
The figure shows—tho chatiges in age standardised |:
death rates in four calegories of Lme since first #
exposure tw crocidolite for four majer diseasts of §.
intereat in three categories of cumulative exposure.
The smalier eatimates of person-years {oensoring 4
scm»mmed,ﬁmhcﬁdmo{meﬁmw‘g
expesure an mortality from lung canses in botk foved
of exposure and tame from first exposure. Fn contrast

the graph For stomach canotr shows 00 comistent

evidersoe af dependence of mortstity on crocidolite &

exposiurs. There were no deaths from this catise in the
highest exposure group vod only the lowest exposute

group showed any increxse in rate with tinse from first 3
eXpasize. ’ ‘
To confirm that the raised death rate for stomach ‘1

crucer wes not dut to misdiegnosis of peritoneal

musthelioma, a possibifity suggesied by Dotl and @

Peto,! the buses for the dextia cortificate dizgnosis of
the 7 deaths from stomach cancer were examined,
Apart from four deaths that wcurred befor 1970,

47
3%

Retn/100 060
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Rate/100 000G

s
10 Armyirong, de Kierk, Musk, Hobbs ;" Mon.
Table 5 Desciled wiolysis of mortality from infeciions and pasasitic diseases. meoplamms, wental disorders. respiratory i
Asares, digestive syzvem direases, aud mpury ond poisaming i et
Count of deark Cohaerord Semikr SHE Y SMAZ 1
.t . . MM St barrre— /et it
Infpcuicand FF7Ra disears:” - - SRS S '
Tivarctbotis ¢ 27 (342~ $2) 409 {213 788 -d
Quwes . s 195 (Cd3- 261) {64 (BE8. 385} 3
Neopleams &f upper secodigelive tactt 5 515 {036~ 200 133 -3 323) 5
Noopterms of 3 o2 (023~ 222) IFIf &3 364) i
Neopierms of somach 17 1-i4- (0-72- 1.£7) 190 £)-13. 3083 1
Neoplasms of inwestine inddeding recugn 7] 37 (4= 118 1-14 @47 147} *
Nooptasms of pancreas 7 > (&3 1159 $-2) {938~ 2 ?
Orber digestive noopissoad 2 045 (015~ 3-B3) &4 038~ 24 i
Neoplesms of laryza 2 C-t8 17 2-74) 199 1l &)3) i
Neoplesms of trachen, beonchus. and ang b1 1468 {§-3i-~ 197) 268 32753243 I
M thesothchionin of the = — - :
e : 5 S i o
Siber P o5 i o o0 o5 b
Meatt diseediers:
mm’ “6 ¥ie Q04 489 407 314 145
Rewirarory discnmst:
B : TR gt
Other b/ D93 @64 131 b3 {193 227}
. Gamack
Dim : 12 30 290 279} 248 (141 A3T)
Chevionta of chw vy '4% 283 (BT 374) e Qb SR
' m. ¥ poiaoni b o0 (OA8- 164) 145 1% 2683
?mwm “ 76 D38~ 499 03 (D2 1)
Cher accidewst) 3 $42 ?-'”- 210 236 (481~ 30H
Sumi¥ 37 096 {068 $-323 3 ($00- FBD
Homicde¥* 4 M. @52 368 196 4w 3253
nclucics bemipn noopiazg and o wadetsrrnined oo,
n,&‘m;nnﬂuwwm of woeth, oty touth, . BASOHRAr Y, bipopherynz, ocwr pharyns, aasal cavivees.
# e deatit due t0 }ammbwomu e perizoneit. oo (0 di OOEARE DO, )
?aé“wmn” and mﬂml : %m%mﬁ:«»m‘tﬂwmm‘ u:.;:m =
- Al
1!% affocts oF K acGdentt,
Tinchden Geiha dut 1 1jury 20t hnewit wivtiher st il dr nod,
Minciaden il purprilly inficed injury wacepl waf infksed toury.
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1ai disorders, N:yér”&y Wi T = . | N ‘
" | Pneumocaniosis
350 4 .
= s ) Matignant pleurai
-3 g .. Imesottelioma
49 (¥ £Y3 }
154 (@65 9% 250
38 A~ 30% L
42 D 1oty %m
(56 {318 106} x
T @6 1492 156 -
321 st 235)
Tor B3 s3m 100 -
k3 - &
g 265 {2 F5=F14)
2 : .
199 (G453~ 261 (
057 (044~ 2-16)
o8 @5k 1-20) .

5 20
Yeours sinoe tirm #xzpocgd

437 1334 853

. 283 (182 3% ™
148 (09— 229 e
V(03 2T oot cf
i e 1 8% pronchus, and lung

8 19 15 2 75
Yerr einoe fizst axpocad

Years tince fing sxposad

Apr srandardised death rates per 100 00C persom-yeors for specific covsts by tine 168t firtt expased 10 erocidolive for differeny
evelr of fotal cxandaiire exposws 10 crockiolice. . L

—nt < j0flec y

Qe 16106 fite » L

Al > I00 ey -

Tt gl exposures combined {inchuding unknown expocure).

whets the death eentificate was the only dats saurcs, Discussion
pathelogicn) informesion confirmed the diagnosis of
stomach cancey in £ach case. : This updnted and demaiind review of morsatity in the
Mortelity from mesorhelioms was relsted to dose  cohost of crocdelite workess from Wittenoom Gorge
only efine 20 or more yeary since exposure began. has shown & simliar patiere of disease to 4wt
There were, tharefore, indications of 8 fonger indUe-  previousiy abservedl’ There wers exposare related
on peticd for mesotheliomz thaa for Jubg cancet. incresses in mortality from prewnoconiosis, malig
The dose effect for pnevmoconiosis, frwever, was namy pleurat mesotheliome. and lung cancer, These
eviden: tuch soonst after first exposurezng therowas  increases were presems in 8lf exposure groups, includ-
r muk greawr Gifference between the highest ingshelowest with < 10 Pz ¥ cumslative sxposire o
Sxpesare group sad the fower ones than for the other  crogidolite. Thete were aiso increases in mortality
diseaes, . T atgribated to tubereulosiy, meliginant neopinsms of tha

P, arorgss

4r major discases of
sutnuiative eXposire.
ioheyears (censoring
tdence of xn offest of
£ cancet in ol feved
xXposure, [ contenst
hows no consisient
- 1afity on trotidoBie
‘ram this cawse in the
“ the owes: exposure
¢ with'timne frow &rs:

1th raze for $totach
Hwosis of perizones
2t by Dotl and
difieate dizgronis of
Her e gxatnnel
Lur, oacfore 19719,
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stomacts, akoholivm, cirrhosis of (he lver, ptplic
wlesration. 2ad non-traasport acesdents for which
other sxplanasiops arr roqilised.

The beat estitiate of the increass in overai! or cause

specific moralisy in this cohort probably lies between

1hat 2uggested by SMRT and that sumwdeSMgz.
1t is most untikely that 2l subjects who have ot been
raced are siil afive as implied by SMR1. Many olthe
Willencom workforce wers tinerant aud many were
migmaty, newly amived in Westera Austealis, who
desired mose refruperanive and fess Sapleasasl work-
ing axd fiving conditions™ a0 ther they did not Sty ic
Witienoom long. This is eeflected in the data on
durmtion of employment and the relation berwoes it

and the propoftion swossfully foliowed wp. Their |

movernents afier lezving Wittenooon 2er or3y vagnely
noum. A proportion probably returzed susly 1o teie
oountry of origin, weve missed in our searck of
departice secords (available only after 1971y and have
sinte died. In sddition goeedotal informaton
mdicates that severaf people worked g Wittenioom
undey assumed names and changed thewr aames on
feaviny, While the clectaral rol of ¢ Cotmaronweslth
of Australin is believed 19 cover soms 98% oOf the
popuiation of Austraiia Rged 18 and ofder (tfectorad
regisisation b compulsory snd the voll is canefully
sainiaingd) 3t s concamvabie that the former workers
&t Wittenoam gre aver-repiesentied in the 2% ao4 on
e roif, & ondy daceuse of the bigh proportios of
wmigranty, some of whom may wever have bocowe
Australian citimsy, We Bave no dats-that wouid allow
¥ 1o aimsts S relative contributions of these
varipus factors fo the incomplese Totlow up. It Is
diffieuit, therefore, to come 10 any finm conclusion as
10 where, between SMRE erd SMR2, the trutk lies.
mg«m 1hi it & prabahly ncaver SMR2 than
1.

Posyibly mors ascourate SMRs couid have deen
detived by assigning estimated follow op titties 10
shoze Joat to Toliow up o the tasis of average follow

up Gmes for thone with Sidiilar Enaracieitsiics whotad
bmuwd(ﬁhwor persiad cottitnientiony, This
method, however, could lead 1o fursher confusion due
Lo canfounding of mortabity with whithever character
istics were chosen, eqpocially as the major difference
burween Bsted ond entreced workers wil in theis
Sirption of empicyment.

Iummm&htbemmoummm
atiezapts have bees toade bero f0 relats mormlity
exparicne (o fibre keweis messoesd in the industry. The
results indicms dosercaponse  offucts,  Probably,
however, cumulative dose was undercatinated fot
oyt seen beckuse 1bo theasureaments were performed
towerdy the end of the working Bfe of the industry
when slf dust suppression measunss that bad been
' inpitutad wers in operatio. Aa & result the estimates

Armsivong, de Klark, Musk, Bobdz
of poreatial of crocidolite fibres for causing discase
Ay be exaggerated, Retative effects of particutar dose
fevels, hawever, should be fairly accigase,

T‘hcmnzyofé,emmmm&omwtmmﬂ '
DTEMTY T hay berir Toted

i Comparison With ome't

befure” Shipyard workers expord to crocidatite,
Bowsver, have also been noted xeldon to deweiop

perisonesl meowbelioma” Afthough Browne ard -

Smithers showed a fonger iatent periad for petitanesd

thay, pleural mesothelioma™ others have ghowg no -

dlffcmnm" Other factors discritninating between
WNWMMWW'
& fizgn conclusions wert reached.

Other studiey have sowed timilar exoms numbens of
cases of mafignant mesotheBoma and lung caneer in
coherss of crovidotite workers,! in this cohott there
Wit 2n exorsd of lung cancer oF 34 &7 57 crses R men,
depending on the method used o chlopleie expected
rumbers, compared with 32 mesotheliomas. The
ops umirs are therefore similar for the twe
condisions although the Sigh prevaitnee of ssmokiag in

the cobont™* wonid accoust for some of the excess of
lung cancer.

The increases & mortality from neberculosia and
stonsck caner its (is cohort may de explained by the
high proportion of migrants from continental Exrope
in the cohert who are kndwn to have & high mortality
in Australia from thess discases.” ” indoed SMA2 for

for stonaed srncer was 37 compared aith

1-7 for Australing or Hritish born workers, The high

mortality from sleoholisnng and skeohol related condi-

tions {cirrhosis of the liver and pepiic ulter) Is

cobsistens with 3 knowa high Teve! of aleohol con-
smptios in the Wittenoom workfores, ™

Patterrs of mortality simifar 10 thit cohort have
recenddy beett noted among  much wuadier cohort of
fonmer vetiniculite minety exposed (o iretiine™
mthnmpfubokﬁbm There was, owever. 4 jawer
proportional mortality for mesothelioms and one of
thess fous deths was pevitonesl in origin bus & Similar

“Proportion "o vmesothe iz ~doatha Jhas Do s

mgmhummmwwsmm
introduction of theis 19653 Controt
The proswm analysis ysed conventional standard.
ised monadity techniques and relies or the dizgnostic
apcuracy of death cettifivates {except with respect to
pleural mesathelioma) The expression of dose
teaponse relation in termy of cumulative doscis pot as
W”fm%wﬁmmum@:hfw
othres becausa of the relatively short durations of
employment comparad with duration of follaw up,
Fusther analysis of the data will concexieate on the
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Moriality iy migers omd millers of crovidolite iy Western Augtraiio

PS5, A rmeeen: stody of men retifing from a United
Staies TYBSIOE Company pad eapesed primadily ta
Curysolile Tas, however, meporied almost idenival
SM R for both starmach cunost mad 1ebercutonis.
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