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The remarkable qualicies of the asbestor group of fibrous 

ginerals have been reéaznised since &a:iquity but mining and o 
gustrial scale began anly at the end of the 

ninetcenth century. In the Rasters Townships reglon of Quetee, 

deposits of chrysotile ashestes iu-serpeatine rock vere noted in 

the 1847 Casnadian Geolepical Survey. Tha first mine was oporncé 

at Thetford in 1875, and within 3C yeurs the region was producing 

most of the world's asbestes. The proportion fell as Ruesion 
pro;g ’ 

inco operation, but Quebee still 
SN §. African and Italiza mlaws € 

produces about 407 of the world's supply, now estimated at about 

4 million toas a year. 

There are twe main wining areas, o9 at Thetford Mincs and 
- 
-~ neighbouring towas of Black Lake and Yroushtoan, and the other a 

trea was developed by many differeat 
hsbhastos., The thesford 

companics but with amalgamation the wurber has now been reduced to 

.gix. At Asbestos, the mining has been corried out since 1852 by 

one large company which ulso operates 3 small factory in tle town 
There is a smell for the manufacture of mixed¢ ashestos products. 

mine ouned by another compaay a fow miles avay. 

Concern for the health effeets of ashestos has paralleled 

growth in ite production , and the epain available cvidence vas 
' . 

reviewed fully by Hriuhtz {n 1969. The first casce of diffuse 

pulmonary fibrosis after prolonged exposnre'ucre noted by Hurrzy 

in 1907, and by 1930 asbestosie was rcc&gnizcd as an important 
‘. ! ". 

Controls introduccd since then have reduced 
occupational hazard. 
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coaéiderubly che duzi conce tration Lo which worhcrs'ifi the mines, ” 

mills and primacy manufacturing inéufifrici are exposcd. Though 
the preveni ion of asbestosis is fafi £:om éomplctc in these industrios 
it is still generclly believed that this can be achieved by zore 
strict envirowanzal control. Another aspect of the provlex 

appcared in 1947 wheo Hereuctior showed @ link belween uslestos 

exposure and lung cancer. The polential extent of this hLasnrd vios 

increascd by reports of Yagner and rrhurss Curing the last ten Yeavs 
that @allgnimt tumcurs of the pleura aad pcf{toucun arc relatzd to 
cerlain types of indusiricl vor® ard perhups also to neiglhourhoce 

euposure, 

The associaticn belween }unj specer and ashestos vwos firse 

found in the Brivieh rescile industry. M:ru;vchcr's inguiry shooed 
san undaly high propovifon of lung cancers at avtopsy in cases of 

asb;stosiba and other obrcrvations amoug texrile workers hinve con- 
firmed the assoclation” . Two studies in perticular which take 

so;c account. of tie degree of exposurce sugsest a dosc-response relctions 
ship. Knox ct al§ found a considereble excess of lung cancer in 
persons exposcd before 1933 wicn asbestos-contcol regulations were 

enforced, but none in persons exposcd for 10 ycars or morc in the 

nost Gusty areas siace then. Tfiesc;findlngs must be revieved wion 
a longer period of obscrvetica Las %lnpscd. since Rcwhous¢s (aiso 

in a textile factory) found za cxca?s of lung cancer”in persons heavily 

exposed for periods of less :han.z &cars, 20 years earlier. Yorkers . 
! . 

exposed to light or podcrau cusc concentrattons,altwcdy excess of 

bronchogenic cancer even after 20 yrars ‘exposure, 

| 
! 

| 
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studies of lung cancer in chrysotile miners and millers were 

Sclikoff and hLis colica;ucsg in a cohort-study among the 
! 

members of an American insulation workers union for 20 years of 

move, found an eight~fold increcs¢;in lung cancer compared with 
national figures. le also found 2 gross excess of plenral and 

peritoncal mesothelicras., On che other Hnnd, in 2 national survey” 

of all knowa mesothelinl tumours ia Canada, 1960-8, HebDoaald and 

her collcagucalo fouad & history of occupational contact with 
asbestos in 2 velatively small proportion of caszcs. This 

exposure vas madnly in insulation and zllied trades, rather than 

ir. the asbastos-pecducing industry, 

0f the four main types of asbestos [ibre - chrysoliie, 

crocidolite, amosite zad aathophyllite - the tvo textile Factorics 

referred Lo cbovc6'8 used mainly chrysotile fibre, together with 
;omc crocidolite, and in.uuu of the two, gome cwosite, As In mén: 
induscrial applications diiferent iyper of fibres are mixed, thc 

.carcinogenic ¢ficets of a single fibre type can only in yra::ic; be 
studied in mining and nilling. Chrysotile fibre is of greziest 

importance because of its qualities aend extensive usage. The ealy 

reported by Braun and Truan, 195821 and by Rogan et al, 196612. 
Ir the first of these, 9 deaths ffom lung cancer were observed in 

P 

the Quebec industry compared with!b expected from Provincial rates. 
1 
' 

The sccord was in the Sovict Union and shoved that compared with 

the general population the mortality rate from lung canger was 

increzscd by a factor of 1.9 for Jincra. 3.1 for millers and¢ 2.3 
for factory vorkers. The present dovestigation forms part of a 
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conprebensive epfdemiological survey of the eutire Quebee asbcstoajz; 

4 

producing industry since its inception. Using tite conriderable 

volume of duta avallille, our ptimaryjnim his heen to define as 
accurately as posslhlg Lthe guantitative relatioaship between . 

exposure to chrysorile asbestos cad the Incldence of lung cuncer. 

The resuvles from parzllel studics eonzeracd with the relatfonshiy 

of dust exposuce to vediographic appusrmces, pulmnnnry functien 

and respivatory syaptonms will be reported scparately. 

MATERIALS & MFETHODS 

Registration 

A registor wos cimplled in the persosncl departemnt of cach 

rasbestos aining compuany in the Kasiern Tounsliips region of Quubec 

of all purscus currently or‘phrviovfily coploycd, as of 1 Rovemlor 1966, 

A cnra was made éu: for cach caployee on waich was recorded his name, 
date of birth, address aad a detailed work history which includcd for - 

every Job, the deportuent and mine, dates of starting and finishiang 

and all pcriods of leave. 

In one of the 4% mining compimics represented in our survcy the 

. records of at least 560 persons had been destroyed. These were of 
J 

Cx-c&pIOJ;c& and othtrs not transferred whea ownership of the 

_company chrn;ed in 1964 The work his:otics of a snall number of 

f older men vho had been cuployed p1rtly in this company and partly in 
oLhcrs were also inceaplete, ; . - 

There was of course some uuvcman! of labour from one mining 
! 

| 
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con;&ny-to énothcr. This nccescitated Bringing tnéctbér and 
matching the rccords of ali the con%anlea, to oblain'eomp!ctc : 

work histories. In the ccursc of tfacing ci-employees the . p 
matching process could often be cenfirmed or amended. In all, 

27,669 men c£ud women were regissered, inclunding 6415 currently 

employcd on 1 Noverhiar, 1968, €I this total 1,039 persons had been 

employcd by move than one company. 

Using the occupational hisceries, a list was compiled of 21l 

naned jobs in each couwpsny Erom che begioning of its operation. A 

description of cach of the 13,346 jobs listed in tils wuy was 

obtained from cxnisting evaluntics &yutans and by interviewing 

employeas with long serviee. Jobs with sceveral nzacs but involving 

the s work and dusl expusure were combined aad the codes finally 

neecded for classificatioo thus rcduced to 5,783. For cach of thesc 

and for cach ycor of operatiosn, the averzge dasl exposure was 

estimated on a 13 point scnle. The concentrations of dust at 

fiorking places hed been measured anmmally since 1949 by Mr. M. 

Lachance thtougho#t the industry in the dryers, crushers and nills, 
and since 1946 by various investigators in the smzll facrory. All 

measureinents were race with a midguf impinger, or Grecenburg-Smith 

impinger, a&nd recorded in millions ?f dust particles per cudbic 

foot (MPCF). Levels of eéxposurc kn wining and mzintenance z 
! . 

jobs and in other operations where mo dust measurcments had been aade” 

vere estimated by investigacing present-day dust levels :2fl adjusting 

these according to changes in oper?tln; procedure reported by mining 

and maintenance personacl. A full desceripiion of geological and' 
' 
{ . 

! 

o e g ——— v <A —— 
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- s€lccted comprised 11,768 persons born be 

» : ; .‘. 

. 

environmental features and of the methods ind results of duct 

peagurenent are to be published by G.i, (:_tbl)a lnnd Y. Lachance. d 

Before 1949, few dust rmeasuremcnts w':-re recorded, and estimates 9 
f exposure for that peciod are tacrefore only approiimate. Intervicws 

with employces of long service enabled cowparisons of Custiness to be 

wade with conditions since 1949, The &a:cu of installation or 
modification of dust coutrol sysioms vere ulco taken into account, 

Duration of exposure for coch porcon vas ecxpressed in years or 

fractions: of yeavs cfier subtracticn of all periods of leave, zand 

corrected to a working week of 40 hours. A Dust Index wos caleulated for 

cach employce by adding together the produeis of time spent on cach jeob 

and estirated average dusi concentratlion. for example, suppose the 

Pust fndex for a man was OU0; this might m 2u that he had worked for 

5 years at 40 NPCI, 15 yeors at, 20 LGP and 20 yeurs at 5 MPCF 

(i.e. 200 + 300 + 102). Tt wouid be useful it §r could be assured taat 

an, index of 000 were also equivalent to a vorking lifc of say 40 yoars 

at 15 fiPC?, but this wculd catail assurpiions inch wLy or may not bet 
Justificd. 

Sclection of coliart 

The study of mor:tality was based orn exployees In an age-group 

ieough: likely to ylcldvtba rest vuluzble) inforamtion. The cohore 

Luven 1891 ead 1920 inclusive, 
R ' 

who had beea eaployed for one ecolendar month or more. Those bora alter 

1920.would have had periods of exposure well short of a vorkingslifciine 
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and would still not yavc reacucd a# age of high nortéllty. Those. 

born before 1891 would have been vé:y difiicult to trace and, as_ 
wentioned above, some of their work historics were incomplete or 

missing. The sclected cohor# compflsed auong others 1,203 persons 
wio had worked for 20 ycave or wore; 3,738 who had worked for lgss 

than a year, and 1,000 who had wock.d for more than a yeazr, but 

whose job had not involved amy appreciulle exposure to dust. There 

was thus a substential group wiih winimal erposure availabie for 

comparison *ith others heavily cipased, 
Tracine and escevtainuont . 

.- 

The search for ex-employces wis nninly initiated in th mining 

touns. Telephone or postal enguirics were first made to estiblish 

swhether the persen in question was aiive or dead on lst Novernee, 1906, 

If reported dead, the ecxzact date P prlace was songht from relatives, 

friends and parish rvegistors. Yor tlose nov craced by these means, 

a systcmatic scarch.uns rade e the provinciszl death records and 
certificates fc; some 200 persons were found in this way. In 
addition, a scarch on our behalf war made in the index of the 

Canaalan Unerploymant Insurance Comwission for any pcrzon not found 
by means of loc&l.cnquirics. The nawcs of 598 persons’were found who 
had registered or re-registered bc:%een 196% aud ist Novcmbcé 1966, 
and a further 30 hacd re-registercd %ftcr that date. .All 628 vere 
presumed alive for the purpose of oLr study. 

Information was obtained about 10,421 {88.47%) of the 11,788 

persons in the cohorf; 7,965 vere ft!ll alive (including 2,484 currently 

| 
i 

' 

i
 

1 

! | 
| o iy J 
! 

| 

i 

Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec
ACL Doc 25504 · Page 8 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/25504/8

https://asbestosclaims.law/library/25504/8


V
i
t
 

G
 
T

 
e

 
F
e

n
 

T
P

 
T

 
T

y
 

S
 

.cnploycd) and 2457 (23.6% of those traced) were reported dead. 
i 

Coples of dcath certificates were cbtéinod {rom Canadian Pravlnclay 

and U.S. State Registrars for 2211 (96%). In 2 further 59 SZZ) 
an acceptalle cause of death was obtaincd by other weans; 30 were 
accidentzl deaths in thc nines or curing active service with the 

arwed forces, and 29 were caused by discasc. Twenty-two of the 29 

had cccurred before the introduction fn 1926 of death repistration 

in Quebce wnd the cruse of death vas utnicd by rclatives, and in che 

otuer 7, the cause of death was obteined from a reliable source. A 

death certifieate could net be ohianined for the rcfiainiug 187; 47 had 

occurred before 1926, oad 100 were deaths outside Quebee, mostly 

outside Canzda. The caune of death was coded accordiug to the 

Seventh Revision of the lalovaai lonal Clissilicetion of Disecusc 

(W0 Genevs, 1957), This was doue by & senior ceder of the Departicns 

of Demography of Quebee who had recently reticed. 

The proportion of subjects traced by'age. sex and category ci 

exposure are chown in Tables 1 & 2. Success in tracing depended 

closcly on duraciofi of employment; 94% of thosc ezployed for one year 

or wore and over 997 of all thosc employed for 10 yecars or more were 

traced. Information was least satisfactory in persons born before 

| 
© 1900 and in those employcd for less than onc year. The principal 

rcasons for failure were 1) no relatiéc'or {riend could be located in 
the neighbouriiood and 2) lnsufficicnt?identifyiug information which 
would have cnabled a request to be made to the Unemployment Imsurance 

Corcaission o; a dcath certificate to éc found in Québcc. *‘:}c were 
no other obvious reasons for bias :owqrds discovering the living or 

the dead, but those traced dead or alivc are likely to have been lecal 
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rather than traumsient. 

Diannosis of lung cancer ", ; 

To make our figures for lung cancer as nccurate »c possibie, 

we investigated and reviewved all certified cases aud searched alsc 

for cascs not described as such on the dontfi certificate. Of 95 

-
 
e

 

deaths coded to lung cuncey {ICD 162,103) epe certified as 2 

T
 
T

 
T

R
 R

 T
R

 
T

 

.
 

hydroaephroma :nd one ag pulngaary fibresis had beca wronjly 

coded. Kuquiries shour tie remzining 93 cascs were wade {ron 

Lospitals, physicinms and petholegivts and {nformation was reccived 

in 76, In five of Licoe dt was ropacted thot there had been an 

‘a
w

 

autopsy, Lut we were vpable ro Llain patiological decaile; oad in 

another five, though the diaguenis hed beaa made in hespital, no 

- eliniczal or.putholosical record wuns found. A furtber li had boon 
certiiicd by fomily rhyuicfaus bue we did not succeed in Linding 

out vhere and how the diagnosis hud been mude. 

. In the remaining %48 cunes, pathologicel repores were ofituiued. 

25 at autopsy &ad 23 at biopsy. A diggmosis of carcinoua of 

b trachea was made in onc, of bronchus or lung in 44, and of maligaant 

ne;o:hcliomn of plevra in two. Tu one case the histology was that 
| * e . 

r of a melanosarcoma, and the luonary tumour was thougnt to be ; ; pu Y ; ‘ 

mctastatic. Thus, of 95 cercificd cases, 3 had becn included 

incorrectly, 47 were confirmed pstholfgically. 28 hospital diagnuscs 

were presumed coivrcct, and in 17 no further information was obtainable. 

The following steps were taken to discover cascs of lyma cancer 

that had not been mentioucd as such ”L the death certificate: 
! . : 

5 i) A letter was sent to the certifying physicians whenever it 
1 - x 
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was stated that an autopsy had been o% vould be pcr[ér;cd. These 
uunbercd.Scé fn 2ll, 33 certificd as }unz cancer and 273 as oiher 1 
csuses. In 18 the reply stated thet ihcte had been no aétopsy, in 
175 that the certificd dizgnosis wis éoafirmud at autopsy, and in 
18, that it was incorrcct. Those 18'y101074 5 additional coran of 

lung coacer. These had becn certified @s renal tumour (180) 

infecticus hepatitis (022), pulascasrry fibrosis (519), ?iaheteu (259; 
and asktestosis (522). 

ii) We asked the physiciaus in ehorge of the industrial 

"elinics at Thetiord itinos and Ashestos for lists of all deaths knowas 

to them due to luny cancer, Their récords included only emplejyocs 

who had ziven up vork because ol 111 heaith, those whe were porsioned, 
L - 

and these who had applicd for worksen's conpeusation. They listed 

24 of the 96 lung cancer deathis found by ihe methods already 

described plus thvee additicnol cases. These three had been 

certifiod as tuberculosis (012), ashestcsie (523) and coronary neart 

discase (&20), and thouzh there nad bzen sutopsies for the purpose 
of compensation, no wmeation of this was made on the deach certificate. 

In addition, there were 3 autopsics for compensation purposes in which 

a spall lung cascer was noted ze an incidental finding. The 

" pathologist Lad not coasidercd tiicse cancers to have contributed to 

e
 t

‘u
fl

l' 

PR i 

. i 

éeath and.the causces certificd were nrbcstosis (523) in two cases, and 

cardiac infarction (420) in the third. 

iii) A scarch was made for any ;asc of primary malignant 
, , - 

"mesothelial tumour of the pleura that might have bccn”givcn a code 
other than 162, Onc additional casc coded as a bcnlun'pleural tumouy 

was found. s 

iv) We reviewed cases reported by patholopgists in the national 
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survey of primary zalisnént eeso:hcliai tusours in Canada between 
1960 and 1968 , and five were in men who had vorked in the 
Quebec asbestos-producing indusiry. Two were bora in 1925. ard : 
were thercforc not in our cohor:, and two died in 1967 - after 

the end of the present study. The fifth case, diagnoscd by 

biopsy, was eligzible for beth studies. 

Thus, to summnfize the resuit of all these enquiries, thrée 

cases were removed from the group «f 95 malignant neoplasas of the 

bronchus, trachea or lung (ICD 1€2, 163) and 9 were added, making 

101 in all (100 males and one female). In the total were one 

cancer of the traclca, 3 mcliznan; mesothelial tumoures znd 97 
cancers of the bronchus or luny. 

RESUVLTS 

Pemale Mortality o 

There were only 465 women in the cohort, almost all had shorf 
exposures and 21l but 33 were in the two lowest dust index 

categorics. 1In all, 440 (94.6%7) were traced, and of those, 44 had 

éicd. The causes of decath were tuberculosis (11), malignant 
neoplasme (12), eirculacory (9, respirazcory (1), trauma (1) 

other (8), not known (2); there wis one death from lung caacer. 

Apart perhaps firen tuberculesis ciiese figures are not remarkable, 

and will not be considered furiicr, - 

Male Morcality 

To pernic corpecisoas of Losvelivy by douse index and years af 

expoture, death rates wore vascalioet In S-yo. . cohorts by dute or biviL, 
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bty Ty Equivalent average dcath rates & were then caleulated using a standard populi 
. i 

tion with equal numbers in cach age group. Since the actual nucber at risk 

in each cohort was similar this ncthéd of age-standardization was particularly 
¥ e ‘ appropriate. 

i : - A . y These standardized rates are . 

shown by dust index and main ¢isease groupings in Table 3. - In h 

the lower five dust categories equivalent average death rates for | 

"all causes" were approximately the same, but in the top category, 

T
 
—

—
 

i i f . containing 5% of the total cohort, mortality was aSout 20% 
i : higher than the rest. Malignaat necoplaswms, circulatory discases 

and respiratory discascs, in approximately equal proportions, 

accounted for the excess. Two groups showed the opposite trend: 

“trauma" probably becausc rates fell with advancing -age and 

e
 

"unknowr. causes" firobably becausc dealh certificates were difficuit 

| to find for older men with short periods of employment. 

Tahle ? shows that the main contribution to the excees in 

malignant discasc was from-'cancer of the bronchus, trachea and 

lung (ICD 162, 163). 1In this group therc was little difference 

* between rates in the four lower cdust categories, but the fifth anc 

sixth groups showed an upward trend. A similar trend with years 

of exposure was found (Table 5) but the figures within the cells 

of the table suggest a closer relationship with dust than with 

| ' yea}s. Subtraction of the 3 incorrectly coded cases and addition of 
! 

the 9 lung cancer cases found at autopsy increased sligh:zly the 

] 
race among persons with highest cdust and longest expostre, but ¢id 

D
o

t
 

not materially change the picture kTablc 5). Further znalyses to 

‘distinguish better the relative importance of years of exg:;pre and 

dust index are described below: § 
. 
‘. 

“Rates for cancer of the intestine were about one~third of those 

for cancers of the bronchus, tracliea and lung, but shoucd a very 
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similar tread. Rates for cancer of the vescphagns and stemach 
i L - 

on the other hand did ot appear related Lo dust in any consfstent 
i . 

araner. Other abdemina weoplasms weve less [requent still, and 
¢ - 
i 

also unrclated to dusi. Yhis fs fimportant zincc it might be 

expected that unrecognined peritoresl mesotiioliomas weuld be feund 

within this group. 

Most of the excess mortality fram recpirarory discase vos 

aseribed to prneumcconiosis (fable 6). Ywre was lictie evidence 

that dust-associated dostls were fncluded in other respivatory 

catugories., Of the 28 deaths coded undcv the pnouwocenioses, e 

wvas deseribed as cutbacosis, & as gllicosin and rhe reaalving 23 

s 5sbvs:osis. The groctest exeras movtality (rom pacuroconicsis 

waz amsng persens In the Ligherl duul gresp vho bad been employid 

between 10 witd 29 yeacs. 
. 

In the clrcujatcry discaccs group there was also excess 

.:ortnli:y in the highest two dust eategorics nainly in persons 

caployed between 10 end 29 years, L& was presont equally ia 

Marteriosclerotic and degcucrative neart Ciscase”, 1CD 420-422 

(which incinded more thon three-quaviers of all circulatory deaths) 

end in "othcr circuihtnry discascsTM ICD 400-419 and 423-46E3. 
f 

Comparison with Quebee portalicy ! 

The number of deaths froa all cruses which would bave been 
’ : . ' 

expected if Quebece desth rates bhad applicd was calculated in the 

f&llowing way. Age-specific death ratés_for tke Province uli%“ 
applied for cach ycar, 1950-1966, to n&l the men tr§ccd wfia were 
alive in 1950 with an adjustrunt for those who started work after 

1950. The numhoer of deaths among meics thus cxpected was 1824 
1 
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_ . . 

whereas the number observed in the clh'ort was 1674, 
. ) 

A similar calculation was made for lung cancer deaths. The 

expected figure waes 91, whereas 94 male deaths certified to thie - 

cause were found. Correction for coding ettbru and additional 

autopsy information was not appropriate, since certificates for ' . 

the gcfieral population were uncorrected. 

In the six countrics of the Province which include the mining 

region (Arthabaska, Beauce, Drummond, Megantic, Richmond and Wolfe) \ 

the lung cancer death rate was about two-thirds the provincial 

rate and the expected number of deaths correspondingly lower. However, 

pany ex-employees werce no loager living in this area whea they died, 

and most of thosc who had moved had gone to cities where lung cancer 

death rates were higher. The best estimate of expected deaths 

probably lics between the figuic of 01 derdved [rom thie mining . 

region, and 91 irom the province. The excess of observed ov;r 
expected lung cancer deaths therefore lies scwewhere betweea zero 

and 30 and probably between 10 and 20. 

Factor evaluation 

Although the number of men in each cohort was about the same, 

their distritution by years of ewploybcnt and dust index was uaecven. 

In these circumstances equivalent svérage death rates could be nis- 
i 

leading. - BcrryM recently reviewed some of the metheds used for 

analysing the importance of factors in multivay tables and described 

‘a paramctric approach which ha; the édvcngafic that the ad:‘racy of 

the model may be checked and statlst%:nl significance evaluated. 

Trom the nupber of desths [rom any p%rticn]nr causc in groups sub- 
. e 

divided by date of birth and yecar ai‘zmp)nynunt or dust index, 
. i . 
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expected rates may be calculated acs&ming no interaction between 

age and the other two factors. For this analysis the complewentary 
| y 

log log transformation was used 15. ;This transformation l‘ 

appropristc when increasing cxposurc’tc associated with prgpdr:ional 

increases in the age-specific death rates. 5 
The results of this paramctric analysis for respiratory cancer 

(Table 7) agree remarkably closcly ;ith th; equivalent average death 
rates shown in the lower half of Table 5. The rates for the first 
five dust index levels do not differ significantly but those for the 

first four are significantly different from the highest exposure 

group. There are, however, also differences Letween the rates by yeaf: 
of employment those for the lower two categorics being significantly | 
less thun that for men with the longest exposure. 

The general fit of the comzlementary log log model is very good. 

" In no ccll of the 24 does the obscrved number of deaths differ signi-~ 

ficantly fron axpectatlon: Tests for intcraction between the Z4 
cells and the six cohorts gave the following results: likelihood ratio 

test = 88.9; x2 = 90.4; each with 95 degrecs of freedom; P20.5. 

P
O

S
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2_1;5 CUSSION ' 

- At face value, the éindings sugzest that our thort of workers in thé‘ 
ehrysotile nining 1ndustéy had a lower uortality than the population of Quebec 
of similar ;ge. This is genctally true of enployed pezsons ’chided théy are 
not subjected to en occupational hazard sufficient to offset ihe considerable 

‘selective advantage of bfiin~ and remnining fit for work. Ihiz advantage was 

clearly lost by the 5% of men in the highest dust-index category whose 

standardized mortality w;s about 207 above the rest. Two~thirds of :he'excess 
in this group was probably due to pulmonari'fibtosis. shown on the death 
certificate as either asbestosis or in the guise of various ;espiratory or 

cardiovascular diagnoses, and the remaining third to cancer, rainly of the 

respiratory tract. ' . 
The high rate of lung cancer in men heavily exposed to asbestos might be 

explained if such men also tended to smoke more heavily than others. We have 

ne direct cvidence on this point for ex-empluyees siuce infutmacicn on smoking. 

was not routinely recorded by the companies or the medical clinics. Hewever, 

in a survey of a selected randon sample of over 1000 current employces there 

was no such relationship, after allowing for age, between smoking habits 

and either dust exposure or duration of empleyment. 

Our attempts to asscss separatcly the 1mpor£ance of cumulative dust 
exposure and duration of exposure in relation to lung cancer are capahle of 

more than one interpretation. 1In Table 5 it may be scen that there is a five- 

fold difference between 6. 7, the mortality rate for those with the lowest 

mount and- duration of exposure, and 35.3 for those with the highest. This 

is confirmed by the paramctric analysis (Table 7) which further suggests 

that accumulated dus_t. exposure and duration of employment ar;bout egually 

important in detcrmining’thc difference. Urnfortunately, 
n 

! 
| 
| 
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theve are pessible zources of blas aml.' errar which may have £ 
contriduted to buth these effecrs, ’ ‘ ] 

In 7Table 5, the rav:e for mon \-Llh Jecn than one yénrg‘nt 
eaploymcat, scem resackably Ty 10 doatls were observed wherens 

29 venld hmve been enpecied from Quebsc vetes. Tt will be 

recellod (Table 2) ihnt it ves in this prosp that treciag wes 

least satisfioetovy, FPaflure i sroertals evin & seall nuaber of 

lung, cancer duoths woeld Bave made sa appreeiable difference to 

the rates. Shori-term employoo: wing @00 ¢ traced tended to be 

those whe bad siew d ju Lhe weilbovhood whorz, in mny case, 

lung coneer rates are roch louer rhan in o urbun avess of the 

‘tr;vincc- and olscvhece, to which thoce vntviecd way well have 
. Ve aonc. Lhatever the enplacacion, it is GLIDICWIL To accept 

without reserve the lou rare of lung cancer i this gvoup. 

A sceond source o" error in velated te the ascertuinvent of 

lung cancer @3 a coase of death. 1t Qs generally believed that tuis 

diagnosis is grc::::ly aided by port_mortesn examination. In our study- 
34% of cases beforce coerreclion and 4C% afcer correction had had zn 

autopsy coxpared with 127 of all deaths. This might not matter if 

autopsies were cvenly dictributed in gelation to exposure, but this 

was not so. The autopsy rotes iem ascending order of cdust-index 
' 

group were 117, 11%, 9%, 107, 1€Z aall 227, aud by years of cmploymcnt 

12%, 97, 17%, and 21Z. This tread-is] also likely to have exaggeraced 

the difference in lung caacer rates in relavica to cxposur)_ but by 
i ’ 

hoe zuch is impossiblc to say. 
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Taking all these considerations into account we are inclined 
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.to conclude that the true difference between those maximally 

and minimally exposcd may well be- closer to threefold than fivefeld 

and that this is partly dust related and partly time related., 

We propose in futurc analyses, when a longer period of observation 

will have yielded more data, to use an exposure index based on 

the concept of amount of dust iuhaled and time that it remains 

in the lung. Our findings so far appear compatible with such a 

. model. 

In the Canadian survey mentioned earlicr (10) primary 

malignant mesothelial rumours were rarely associsted with 

chrysotile asbestos production in Quebec and the present.survey 
bears this out. Three deaths from this cause were found among 

nearly 2,500 deaths from all causes in the cohort. This is 

probably more than would be expccted in a comparable number of 

deaths in the general population but quite out of iine with 

" the findings of Selikoff et al (16) in insulation workers and 

Newhouse (8,17) in a London asbestés'fac:ory. The magnitude 
of the differencce can be inferred from the following figures: - 

Selikoff et _al Rewhoust Preseat study 

Nusber of men studicd - '6§2 4,806 9,981 - 
‘Number of deaths i - } . 

« all causcs 3#0 436’ 2,413 
= lung cancer 72 42 97 

i © 20 3 - mesothelial tumours 
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Though, for reasons of age, methods of ascertainment mfii 

probably other factors these figufcs are not entirely 
comparable, they suggest that the results of Newhouse are 

similar to thosc of Sclikoff gg_gi for nc;othelial tumours 
and perhaps for lung cancer. It is clear that the Quebee 
chrysotile workers hazve had nothing like the experiences 

of the American insulation workers or the London factory 

workess in respect of malignant mesothclioma and it seems un- 

likely that they are compatible im lung cancer. Thesec findings 

'strongly suggest either that chrysotile is less likely to cause 

wmaligaant diseasc of the lung and pleura than other forms of as- 

bestos such ac crocidolite or that workers engaged on insulation 

and processing arc expored to additionzl factors which explain 

the difference. 

e
 

—
—

—
—

 
—

—
—

—
—

—
—

—
—

-
 

.
 

’
 

Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec
ACL Doc 25504 · Page 20 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/25504/20

https://asbestosclaims.law/library/25504/20


T
y
 
-
 

o g — - ——— 

i - 205 
! 

B 
t 
! 
| 

ACKNOWLEDGMENTS ‘ 

' / 
We would like to thank Dr. P.M: Cartier, Medical D;;cctor 

of the Thetford Industrial Clinic, and Dr. T.R. CGrainger, 

Medical Director of the Canadian Johns-Manville Company for 
their invalucble assistance and co-opcration. Our thanks are 

also due to unions and management in the Quebec Asbestos 

Mining Industry for their support; to the Department of 

Demogr aphy, Quebcc, and other depavtments of vital 
statistics for considcrable help with death ccrtiftcates; 

to the Department of Nationzl Health and Welfare, Ottawa, 

‘and the Canadian Unemployment Insurance Commission for 

assistance in the follow-up; to Mzec J. Roy, Mme F. Proulx 

and M. J.-A, Carrier amogh many for their excellent work in 
tracing ex-empioyees and to Mrs. C. Jacobs and Miss J. 
Peabody for their cceatribution to the considerable task of 

data processing. 

This work was undertaken with assistance from a grant 

from the Institute of Occupational znd Environmental Health 

of the Qucbec Asbestos Mining Association. 

A
R

 
-
 

Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec
ACL Doc 25504 · Page 21 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/25504/21

https://asbestosclaims.law/library/25504/21


Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec
ACL Doc 25504 · Page 22 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/25504/22

https://asbestosclaims.law/library/25504/22


R
 S

T
 

i
 

T
R

 
S

 
—

—
 

I
 
T

 
o

 
T

 
e 
G

l
 

=
=

 
e

 
L
R

 
S

8
 
S

 

R
 

1. 

2. 

3. 

5. 

6. 

7. 

'90 

10. 

110' 

12 .' 

13. 

14. 

15. 

16. 

17. 

eferences 

-
 

-
 
—

 
-
 —

—
 

Report: Asbestos, a review of the c-nldiln Industry g Mining 
in Canada October: 17-38, 1967. 

Wright CW, Asbestos and health in 1969. Amer. Rev. Resp. Dis. 
100: 467-479, 1969. » 

Wagner JC, Slcggs CA, Marchand P, Diffusc pleural mesothelioma 
and asbestos cxposure in the North Western Cape Province. 
Brit. J. Industr. Med. 17: 260-271, 1960. 

Mcrewether ERA, Asbestosis and carcinoma of the.lung. Anrual 
Report of the Chierl Insncctor of Factories for the vear 1947, 
London. Her Majesty's Stationery Olfice. pp. 79-87, 1949, 

Doll R, Mortality from lung cancer in asbestos workers. 
Brit. J. Industr. Med. 12: 81-85, 1955. 

Knox JF, Holmes S, Doll R, Hill ID, Mortality from lung cancer 
and other causes among workers in an asbestos textile factory. 
Brit. J. Industr. Mcd. 25: 293-303, 1968, 

Enterline PE, Kendrick MA, Asbestos-dust exposures at various 
levels and mortality. Arch. Eaviron. llcalth é;: 181-186, 1967. 

Nevhouse ML, A study of the mortality of workers in an 
asbestos factory. Brit. J. Industr. Med. 26: 294-301, 1969. 

Seliwoif 1J, Hammond EC, Churyg J, Asbestos exposvre, szakihg T 
and neoplasia. J. Amer. Med. Ass. 204: 106-112, 1968. 

¥cDonald AD, Harper A, El1 Attar OA, McDonald JC, Lpidemiology 
of primary malignant mesothelial tumours in Canada. Cancer 
in press. 

Braun DC, Truan TD, An epidecmiological study of lung cancer in 
asbestos mincers. AMA Arch. Industr, Rcslth 17 634-653, 1958, 

Kogan PM, Troitsky SY, Gulevskaya MR, On the cancerogenic 
effect of asbestos dust. Gigiena Truda g: 28-33, 1966. 

Hill AB, Principles of Medical Statistics, Bth editioa. 
The Lancet, Lendon. p. 209, 1966. 

Berry G, Parametric analysis of discasc incidences in multiway 
tables. Biometrics 26: 572-579 1970. 

Yates, F, The use of trans(oruations and maximum likelilouod in 
the analyscs of guantal eiperiments iuvolvinfl two trearruvnts. 

likoff 11, Haizmoud EC, Churg J Hortalicy experien of 
asbestos insulatiou workers, Pro~e&dings of Internat#nal 
Corference on Pneuugconio»;u. Johannesburg, 23 Apr. = 2 ¥Nay, 1959, 
in prees. 

Kewhouse ML, Wagner JC, Validation of death certificates in 
asbestos workevs. Poft. M Indusry, Med, 26: 302-307, i969. 

| 
| 

Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec
ACL Doc 25504 · Page 23 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/25504/23

https://asbestosclaims.law/library/25504/23


T
a

b
le

 
1 

- 
S

u
b

je
cts 

o
f 

stu
d

y 
aad 

re
s
u

lts
 

o
f 

tra
c
in

g
 

b
y 

age 
au

d 
so

x
, 

. 
—— 

. 
- 

- ‘. — f
l
 

Yoar of 
Persons 

$ 
Traced 

% 
B

y
 

% .Om 
B

irch
 

M 
F 

To
tal 

N 
¥ 

to
ta

l 
craced 

peraons tr
a

c
e

d
 

j 
! 

1891-95 
1,553 

18 
1,567 

1,179 
13 

1,192 
7

6
,3

 
6

il 
5%

, 

—
—

 

1
8

9
6

-0
0

"~
 - 

1
,9

8
2

 
31 

2
,0

1
3

 
1

,5
¢

8
 . 

28 
1

,6
1

6
 

8
9

.3
 

. 

1901-05 
2,027 

° 
S0 

2,077 
1,724 

45 
1,769 

$5.a 
| 

w
h 

2
8

2
 

1906~10 
1,397 .oo 

. 1,996 
1,741 

92 
1,653 

93.3 
m 

330 
1%.8 

1911-15 
1,837 

117 
1,954 

1,773 
113 

1,886 
s&,s 

“ 
220 

¢ 
1.7 

1916=20 
- 2,027 

154 
2,181 

1,976 
189 

2,123 
o

4
 

142 
8.7 

Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec
ACL Doc 25504 · Page 24 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/25504/24

https://asbestosclaims.law/library/25504/24


Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec
ACL Doc 25504 · Page 25 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/25504/25

https://asbestosclaims.law/library/25504/25


Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec
ACL Doc 25504 · Page 26 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/25504/26

https://asbestosclaims.law/library/25504/26


Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec
ACL Doc 25504 · Page 27 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/25504/27

https://asbestosclaims.law/library/25504/27


Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec
ACL Doc 25504 · Page 28 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/25504/28

https://asbestosclaims.law/library/25504/28


- Table 5 - Lquivaeieat average death rates pdr 1000 men for cancer of 
the bronchus, traches and lung ()’l.C.D. 162,163) by dust 
index end years of caployawnt., | - _ 

Dast Tacox : 
" Years <10 10- 100~ 200~ 400~ 800- All 

<1 6.4 1.7 27.8 0.0 5 . 5.9 
10 T O N ¢ VN 5 ‘ (18) 

1- 11.7 9.5 11.3 5.8 7.6 0.0 9.6 
A5 oere (s) (15 (&) m Wm ( (30) 

tified. 12- 0.0 12.4 6.7 5.3 19.9 23.6 15.1 
(0) (7) (3) (3) (6) (6) (23) 

30- - 12.5 14.7 13.9 15.1 27.9 17.2 
(3) (2) (4) (4) (&) (21) 

A 7.6 & 11,2 8.9 15.8 2.2 5.9 
(25} (26} (10) (&) (11) (14) (94) 

(17) (1) (0) (o) (16) 

. 1- 12.0, 10.¢ 9.4 11.5 7.6 0.0 1.1 
Using all * (9) (16) (3) (2) (1) 0 - (31) 
avallable E 
infor- 10- 0.0 12.8 7.6 9.2 19.9 23.6 14.3 natioa (0) (8) (%) (4) (6) (6) (28) 

30- - 12.5 14.7 13.9 16.1 35.3 19.1 
, (3) (2) (&) (4) (10) (23) 

~ | 
All 7.8 9.1 10.1 10.6 15.8 27.7 10.6 

(296) (28) (9) (10) (11) (16) (100) 
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Toble 6 - Equivalent average dc::th ratee per 160 
(i.C.D. 470-329) by dust index and ycar‘r of cwpleoyment, 

Dust Iadex 

C! ren for respivatory discases 

Years <10 16~ 100- 200~ 400~ - £11 
| 

Ao <1 2.6(7) 8.7¢4) O(O) 166.7(1) - - 4.0(12) 
;‘_‘“j:;‘,’:‘;s 1- 2.1(3) 3.7(6) 2.50)) 6.4(1) 15.5(2) 16.7(1) 5.2(16) 
57-3"436-509 10- © 6.3(%) 5.9(2) 5.3(3 5 6(3) 9.5(2) 6.3014) 
- 30- - 0 4.9(1) 5.8(1) 0 (o) 3.4(1) 2.9(3) 

‘ Al 3 B(12) 4.7{14) 46.2(&) 6.65(6) S5.6(5) 6.9{4) 4,9(%5) 

: <1 L4 . &.5( 0 o b - 1.9(5) 
Foavmasconinsos 1- 1.4(%) 1.5¢ O 5.8(1) 4] ] 1.5(4) 
05 523,524, 30-° 0 2.3(1) 0 1.2¢1) 1.6(Y) 35.3(S) 6.3(1%) 

30- =~ 0 0 3.601) 7.1(2) 17.9(5) 6.5{2) 

"m 1.5(6) 2.9{3) 0 (® 3.7(3) 3.9(5) 22.6(33 | 3.2(8) 

srhor vespirztory <1 4.5(10) 5.7¢(2) © 0 0 4.50.3) 
. llseases i~ 3.8(3) 13.2(23) 25.06(9) e.8{2) 7.9(1) 13.9(1) | 12.5(3& 

10D L70-489 10- © 2.7¢23 9.7(2) 7.9(2) 11.0{3) 7.8(2) 7.3(i1) 
" 510-322 30- = 0 0 0 0 13.5(4) 1 3,604 

525-529 : : | 

‘ o Al 4.2(13) 8.5(25) 15.3(11) 6.3(4) 5.9(4) 12.1(7) | 7.5(6%) 

- , .. <1 8.6(20) 18.5(9) 0 166.7(1) . - 10.5(303 
ALl respiratory il 1p.2(5) 18.4(28) 31.5(10) 20.0(4) 23.5(3) 30.8(2) | 19.2(56) 

Hi 280 ga0.500 10- © 11.2(7) 15.1(4) 14.4(6) 18.2(7) 51.6(12) | 19.9(36) 
.: : 30-. . - 0 4.9(1) 9.3(2) 7.1(2) 34.7(10) | 13.4(13) 

CAlL 9.5(29) 16.7(22) 15.3(12) &1.6(24) | 15.6(127) 
- 

15.3(%4%) 192.5(15) 
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Table 7 ‘ = L . 

Age corrected death rates per 1000 wen for cancer of the 
bronchus, trachea and lung* by dust tnde and years of 
ermployment. .. 

! 

(Complementary log log model) % 

‘ Dust Index 

Years {10 10- 100~ 200~ 400~ 800~ All 

10- 6.0 10.4 9.8 10.3 16.8 23.4 12.8 

30~ - 13.3 9.9 14.6 13.7 34.4 17.9 

All 7.5 8.7 8.9 1.0 14.6 26.3 10.0 

#*diagnosis based on all available information 
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