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The remarkable qualicics of the asbeston group of fibrous

sinerals have been reﬁaznised since ;asiquity but mining and !

‘1  gilling on an industrial scale began oaly at the end of the

ninetcenth century. In the Fastern Townships reglon of Quetec,

deposits of chrysotile ashestos {ieerpentine rock vere noted in

The first wine was opencé

the 1847 Canadian Gcolopical Survey.

e
D A VAR < g s ot
Ty P
-

at Thetford in 187G, and within 3C yewrs the region was producing

The proportion fell as Rusgsion,

—

most of the world's asbestes.

cane invo operation, but Quebeoe still

[—

§. African and Italiza mlaes

roduces about 4074 of the world's supsly, now estimated at about
P Y

4 million toas a year.

3
There are two main wining areas, odc at Thetford Mincs and

t
neighbouring towns of Black Lake wnd Yroushton, and the other at
i - ™ -
Ashastos, ‘The Thetford arca was developed by wany differeat
:
companics but with amalgsmation the usber has now been reduced to

!
.gix. At Asbestos, the mining has been corried out since 1852 by
es 3 small factory in tle towm ;

one large company which ulso operate
for the manufacture of mizeé ashestos products. There is 2 small

b . ;
o pnine owncd by another compaay a few miles awvay.
Concern for the health effects of ashestos has paralleled

growth in ite production , and the main available cvidence vas

' .
2 in 1969. The first casce of diffuse

reviewed fully by Wright

pulmonary fibrosis after prolonged exposure were noted by Hurrzy
in 1907, and by 1930 asbestosic was rcc&gnizcd as an important
' ' "

Coatrols introduccd since then have reduced

occupational hazard.
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cons iderably che dvsi concensration Lo which workers in the oines, ” 1
| 3 ‘

] - i B
mills and primacy manufacturing industrics are exposcd. Thourh
P J i C

the prevention of ashestosis is far from complete in these industrios
| A

it is still generclly believed that this can be achieved by swre
, »

o, sl

strict envirowanzal control. Another aspect of the provlex
appeared in 1947 wheo HMeveucticr showed a link between aslestos
expozurc and lung cancer. The polential extent of this hassrd ves
. . 3 . .
increascd by reports of Wasnsr and ebhers curing the last ten veavs
that malfgnimt tumcurs of the pleura and perdtoncum are related to
certain typer of indesiriel vord ard perhaps also to neiglhoeurhocd
euposure,
The associaticn boetweer lung concer and ashestos vis firss
found in the Briviel restile industry. Merowether's inguiry shoved
can undaly high propovijon of lung cancers at avtopsy in caser of
L4 - o ’ "
asbastosis  and other obrervations ameag texrile workers lhave come
firmed the assoclation” . Two studies in percicular which toke
*  some account of tie degree of exposurc sugzest a dose-response relotions
- 6 $ Savd "
ship. Knox ct al found a considerable excess of lung cancer in
persons exposed before 1233 wicn asbestos-conteol regulations were
enforced, but none in persons exposcd for 10 ycars or morc in the
@ost dusty areas since then. These findings must be revieved wion
a longer period of obscrvatica Las elapsed, since Newhouse (aiso
|
. ! - ,
in a textile factory) found za cxcess of lung cancer "in persons deavily
] .
exposed for periods of less than 2 years, 20 years earlier. Yorkers
'

exposed to light or moderate cusc concentrattmw,ahwcdy excess of

bronchogenic cancer even after 20 yFats ‘exposure.,
|
! w3 8
|
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| il :
Sclikoff and his colica&uusg in a cohort-study among the
|
members of an American insulation vorkers union for 20 years of

T e B O v M S e s !

} more, found an eight-foll increzse in lung cancer coumpared with

national figures. MNe also found 2 gross excess of plenral and

peritoncal mesothelicras, On chie otlier haad, in a2 national survey”

LTI Teepe—.

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

ey

f occunational contact with

10 .
her collcagucs  fouvad & history o

asbestos in 2 rvelatively small proportion of cascs.  This

—— ey

exposure vas madrly in insulation and zllied trides, rather than

| ir. the asbastos-pecedicing industry,

‘AL mm

-

» -

0f the four main types of asbestoes [ibre - chrysolile,

actorivs

-

crocidolite, amosite zad aathophyllite - the two textile F
: : 6,8 ot 1 ;
referred Lo above used mainly chrysotile fibre, together with

;omc crocidolite, and in'unu of the two, gome cwosite, Az In aén:
industrial applications different Lyper of fibres are mixed, thc
.carcinogenic cficcts of a single fibre type can only in pr“::icé be
studied in mining and niliing. Chrysotile fibre is of greziest .

izmportance because of its qualities and extensive usage. The enly

TR TR S e =

studies of lung cancer in chrysotile mincrs and millers were

1 2

reported by Braun and Truare, 19581? and by Kogan ¢t al, 1966l .

irn the first of these, 9 dezths fﬁom luny cancer were observeéd in
P

the Quebec industry compared withfb expected from Provincial rates.
- . - : a

The sccornd was in the Sovicet Union and showed that compared with

T T T T T

.

é ' ] the general population the mortality rate from lung canger was
increcsced by a factor of 1.9 for Aincrn. 3.1 for millers and¢ 2.3

¥ for-facthry vorkers. The present iovestigation forms part of a

i
!
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comprehensive epfdemiolngical survey of the catire Quebce asbestes- .
K

producing industry since its inception. Using tite conriderable |
; | ; . |

|

|

volume of duta avallille, our privary aim has heen to define as
accurztely as possible the guantitative relatiosship between ¥

exposure to chrysorile asbhestos cad the Incidence of lung cuncer.

U T
.

é i . The results from parzllcl stedies eonzerancd with the relatfounshin
; ! : ‘
N of dust exposure to vediogruphic appesrisces, pulmonary functicon
‘; i and respiratory syaptons will be reported separately.
)
iy ‘
| * - 4
| : ‘
i MATLRIALS & MFTHODS |
£ : |
4 s
| i Registrotion
3
3 A register wos complled in (he persosncl departeent of cach
1
'

‘asbestos mining company in the Eusiern Tounshiips region of Qucbec

of all purscus curreatly or.pbrviovily eoployed, as of 1 Novemlor 1966,
A cara was made 6u: for cach caployee on wiaich was recorded his name,
date of birth, address sad a detailed work history which includzd for -

every job, the deportment and mine, dates of starting and finishiang

and all pcriods of leave.

In one of the 4% nmining compmmics represented in our survey the
, Yecords of at least 560 persons had been destroyed. These were of
| .
. = ex=cuployces and others not transferred when ownership of the

T TR ST W IR %o S o et

-

-company changed in 1964, The work higtorice of a small number of

N R

¥

I
older men vho had been cuployed partly in this company and partly in

\ : others were also inceaplete., : . -
There was of course some uuvcman! of labour from onc mining
!

e ' , i
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~} ..: ;:; | - : T .
f} A ! ‘ . L 5.. ;
] o | | |
é coa;any‘to another. This ncccnzita?ed Bringing tngcthér and £
g : matching the rccords of ali the con%aulcn. to oblain'eomplctc F ‘
i work histories. In the coursc of tfacing ci=employcees the A b ;
é matching process could often be cenfirmed or ameanded. In aill, - '
i ‘ . 27.669 men oud women were regiscered, including 6415 curvently
g
; ; $ employcd on 1 Novemhaor, 19066, €L chis total 1,039 persons had beea ‘
! f employcd by move than one €ompiny. .
F' P Using the occupationz) histeries, a list was compiled of zll |
naned jobs in each couwpsny Erom che begioning of its operation. A
%‘ description of cach of the 13,346 jobs listed In tils way was
;; obtained from enisting evalusticn systems ond by {nterviewing
; employees with long service, Joba with several nanes but involving
] the samc work and dusl expusure were conbined and thc codes finally
’; needed for classificatiocn thas reduced to 5,783. For cach ef thesc
:
}; " and for cach year of operation, the average dosl exzposure was
i
i * estimated on a 13 point scrle. The concentrations of dust at
f Qorking places hed been measured ammally since 1949 by Mv. M. .
’s Lachance througho#t the industry in the dryers, crushers and mills,
‘; and since 1946 by various investigators in the smzll factory. All
& mcasurcients were race with a midget impinger, or Greceanburg-Smith
i . . impinger, and recorded in millions :of dust particles per cudbic
] . foot (MPCF). Levels of Cxposure ?n wining and mzintenance z
b i *
i F ~ jobs gnd in other operations where no dust measurcments had been made’
E were estimated by investigacing présent-déy cdust levels ::ﬂ adjusting
4 . ' ,
[ - these according to changes in operﬂclng procedure reported by minins.
g_ : i and maintenance personacl. A fullidcscriptlun of géologicnl n;d'
. 24 ’ :
: |
! .
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b ;. . .5. r.:‘ . - Iy .
! S . S (' v e
} ®
] |
2 environmental features and of the ncthodz:; ;-nc.; .resul'tn ;f dust Yo
f ' . messuremont ate to be published iy G.it, (:,Itblia and ¥%. Lachanee. ¥ Y
E Before 1949, few dust measurements \;ara recorded, and estimates . 8
!f f exposure for that peciod are thcrefore only approiimate. Intervicws |
; with employces of iong service enabled comparisons of Qustiness to be
n 5 . wade with conditions since 1949, The dotes of installation or .
, ; codification of dust coutrol synims were ulzo taken into account,
§ Duration of exposura for crch prroon vas expressed in years cc
A{ fractions of yeavs cfier subtvacticn of all periods of leave, and
; coirected to a werking week of 40 hours. A Dust Index uu:;. calculated for
§ I‘ each employee by adding together the produeis of time spent on cach jeob
. ; and estirated average dust coneentration. for example, suppose the
? Lust fndex for a man was 000; this might o 2u that he hod worked for
I 5 years at 40 MPCI, 15 yeors at, 20 LGP and 20 years at 5 MPCF
I i (i.c. 200 + 300 + 100). Tt wouid be useful it ir could be assured taat
‘) n,ipdc-x of 809 were also equivalent £o a vorking lifc of say 40 years
i . at 15 }.li’Ci’, but this would catail assurptions w.'a:.cb Fuy or may not bet ot
‘5 justified. L :
\.'— .
‘ Scleetion of caliart )
{ . #
ft The study of mortality was based on employees In an age-group
E . &‘;onght likely to yicl«l- tie mest vulusble) inforsation. The cohort
% s€lccted comp;iscd 11,768 persons born .hc'Lu-o.n 1891 aad 192.0 inclusive, .
,i i v who had beea cuployed for onc ealendar monih or wore., Those born after
; | . 1.920. would have had perilods of exposure vecll shoit of a workingslifc:time
= ) : . , ‘ .
|
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b i3 .'..:: t ;
LR : i 3 3 :
... . - ' - |
£ i | . |
and would still not l.m\'c reacicd an age £ bigh mortality. Those. ‘
k born before 1891 would have been ch:y difficult to trace and, as_
; wentioned above, some of their work histories were inconplete or ’ :
E missing. The sclected cohort cos:pflzmd auong others 1,203 persons |
i wio had worked for 20 ycave or Lore; 3,738 vho had worked for lgss ‘
i : . than a year, and 1,000 who hod wock.d for more than a year, but |
2 ; ' whose job had not involved amy appreciullc exposure to dust. There
; was thus a sebstontial group wiih wininal enposure availabie for
: comparison \;-N:h others hieavily cipaned,
g Tracing and eacevtainuent
: ! The search for ex-employces wis nninly fnitiated in the ‘mining
i‘ touns,  Teleplione or posktal enguirics were first made to establish
] Swhether the person in guestion was aifve o dead on lst Novernge, 1966,
1t
- If reported dead, the exact date :'m.-: prlace was sovght from relatives,
friends and parish vepietors. Vor those nou traced by these means,
; . & systcmatic scarch ‘unzf. rade in the provincizl death records znd
[: ; . certificates fc;' some 200 persons were found in this way., In
i addition, a scarch on our behalf wae made in the index of the
Canadian Unemploymant Insurance Cozmission for any pergon not foun
| by mecns of locr-.l. caguiries. The nawcs of 598 pcrsons’ucrc found who
\ had registered or re-registered bct:t:-ec-.-. 1964 aud ist llovcmbc.r 1966,
‘ ) - ".‘ and a further 30 had re-registercd ifxttcr that date. .All 628 vere
: : ; presumed alive for the purpose of oLr study.
' Infor;u:tion vas obtained about:‘ 10,421 {88.4%) of the 11,788
persons in the co!xor't; 7,965 vere r’tfll alive (t.ncluding 2,484 currently
|
o :
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: - ‘ ! |
b employed) and 2457 (23.6% of those tr?cod) were reported dead.

' : : Coples of death certificates were cbt&ined L{rom Canadian Pravinciu{
and U.S. State Registrars for 2211 (902). In 2 further 59 (2%4) :
an acceptable cause of death was obtained by other weans; 30 were

accidental deaths in thc mines or curing active service with the

; '. arwed forces, and 29 were caused by discasc. Twenty-two of the 29
had cccurred before the introduetion fn 1926 of death registration

% : in Quebce wnid the cuouse of death vas utnicd by rclatives, and in the
| A ottier 7, the cause of death was obteined frow a reliable source. A

é ' death certificate could nct be obiained for the rcﬁaiuiug 187; 47 had
occurred befoire 1926, oad 100 were deaths outside Quebee, mostly
outside Canada, The caune of death was coded accordiug to the

Seventh Revision of the lalovaai lonal Clissilicstion of Discusc

Tl

'(wuo Gaeneva, 1957), This ufs doue by & sewjor coder of the Deparicnt
of Demography of Quehee who had recently reticed.

The proportion of subjects traced by.age, sex and category ci
exposure are shawﬂ in Tables 1 & 2. Success in tracing depended

’e

closcly on duration of employment; 94% of thosc employed for one year

e e

or wore and over 99% of zll thosc employed for 10 years or more were

e

traced. Infornation was least satisfactory in porsons born before
|
© 1900 and in those employcd for less than onc year. The principal
: [ .
rcasons for failure were 1) no relative or friend could be located in
) A - ”

the neighbourhood and 2) 1nsufficient!identifyiu~ information which

W N~‘0"

SR

£ . would have cnabled a request to be made to the Unemployment Insurance
i : Corsaission or a death certificate to be found in Québcc. *g:}c were
no other obvious reasons for bias towards discovering the living or

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

Dinenosis of lung cancer " i : ‘\

: . :
by v To make our figures for lung caucer as nccurate 5 possibie,

we investigated and reviewed all certified cases aud searched alsc

3 for cascs not described as swch on the death certificatc. OfF 95

-o———ei e

deaths coded to lung cuncer {ICD 1672,103) epe certified as a

hydroacphrona :nd one ag pulvgaary fibresis had beca wrongly

-

coded.  Luquiries shour the rem:ining 93 cascs were wade fron
Lospitals, physicions and petholegists and infermation was reccived

in 76. In five of ticae Jt was reparted thot there had been an

-

.aw

autopsy, Lut we were vpable ro oblain patiwlogical decalls; oad in

another five, though the dicguenis hod beaa made in hespital, no

- eliniczl or .pa:tizo!.o,';ic;zl record wus found. A furtber lf had been
certificd by family playbl.c‘..:v.l.x: bue we did not succeed in finding
out vhere and how the diagnosis hud been made.

} . In the remaining %48 cuses, pathologicel repores were o?*taixwd.
25 at autopsy @ad 23 at blopsy. & diegmosis of carcinouma of
trachea was made in onc, of bronchus or lung in 44, and of maligaant
me.so:hclio:m of plecra in two. Tu one casce the histology was that

of a melanosarcoma, and the pulz.wnm‘yi tumour was thougnt to be

- mctastatic. Thus, of 95 cercificd cuses, 3 had been included
. % - -
“Eh ‘ incorrectly, 47 were confirmed p::t.hol'ogically, 28 hospital diagnoscs
- .
-

i
were presumed covrcct, and in 17 no furtiher information was obtainable.

'

The following steps were token to discover cascs of lywz cancer

that had not been mentionucd as such oL the death certificate:
' . x

i 1) A detter was sent to the certifying physicians whenever it
' - 2

Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec Published by AsbestosClaims.Law
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was stated that an autopsy had been c: vould be pcrtorécd. These

y B

nuzbered 306 in all, 33 certificd as iun; cancer and 273 as oither

csuses. In 18 the reply stated thet ihcte had been no autopsy, in .

175 thac the certificd diagnosis was coclirmed at autopsy, and in

‘ 18, that it was incorrcect. Those ls.yic}deq 5 additienal cosan of
lung coacer, These had becn certified @s renal tumour (180)
; " | infecticus hepatitis (022}, pulscasnry fibresis (5195, ?iabctes (259;
and ashestosis (522).

ii) Woe asked the physiciaus in ehorge u:‘bf the industrial

; " elinics at Thetiord itines and Ashestus for lists of all deachs kneva

o -

to them due to luny camcer, Their récords included only emplejyoes
vhg.h;d civen up vork because ol 111 heaith, those who were porsioned,
and these who had applicae for workmen's corpuusation., They listed
.24 of the 96 lung cancer deaths found by ihe mothods already
described plus thrvn.addicicnal cases. Toose three had been
certified as tuberculosis (019), ashestesic (523) and coronary neart
discase (420), and though there nad bzen sutopsies for the purpose

of compensation, no mention of this was made on the deach certificate.
In addition, therc were 3 autopsics for compensation purposes im which
a small lung caaccé.wns noted ze an incidental Finding. The

" pathologist hLad ﬁot coasidered tiicse %anccrs to have contributed to

i

éeath and.the causes certificd were atbéstosis (523) in two cases, and

cardiac infarction (420) in the third.

L %Mﬂ'

iii) A scarch was made for any casc of primary malignant
y ‘ oy .
mesothclial tumour of the pleura thot might have beea given a code

other tham 162. Onc additional casc coded as a benign pleural cumeur

was found. :

iv) We reviewed cases reported by patholopists in the national

Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec Published by AsbestosClaims.Law
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L

o Xt

survey of primary :alignént nesotheliai tutours in Canada between
1960 and 1968 , and five were in men who had vorked in the "
Quebec asbestos-producing induscry. Two were bora in 192é, and
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 eligible for beth studies.

Thus, to summnfize the resuit of all thesc enquiries, th:&e
cases were removed from the group of 95 malignant necoplasas 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 trachca, 3 malignant mesothelial tumours and 97

cancers of the bronchus or luny.

RESUVLTS

o ——————

Penale Mortality

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 (94.67) were traced, and of those, 44 had
Jicd. The causes of death were tuberculosis (11), malignant
neoplasms (12), ecirculacory (93, respirzcory (1), trauma (1)
other (8), not known (2); there wis one death from lung caacer.
Apart perhaps fiem tubcrculesis chiese figures are not remarkable,
and will not be considered furcicr. -

Male Meorcality
To pernic corpurisoas of wacvelity by duse {ndex and years of

exporure, death rates were eaiculaocd In S=yo. . cohoris by dute os

Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec
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I s Equivalent average dcath rates & were then caleulated using a standard populi

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

L L

in each cohort was similar this acthéd of age-standardization was pai:icul;rly
: . |
1

.
*
.

. ~appropriate.

3 ¢ S , ¥ These standardized rates are .

shown by dust index and main diseasc itouytngl in Table 3.7 In : ‘
] 2 the lower five dust categories equivalent average death rates for
{ ,. "all causes" were approximately the same, but in the top category,
g i ¥ . containing 5% of the total cohort, mortality was aﬁou: 20%

i . higher than the rest. Malignazat necoplasms, circulatory discases
and respiratory discascs, in approximately equal proportions,
accounted for the excess. Two groups showed the opposite trend:

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

i

"unknowr. causes" brobably becausc dealh certificates were difficuit

to find for older men with short periods of employment.

in
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malignant discasc was from-cancer of the bronchus, trachea and
lung (ICD 162, 163). In this group therc was little difference

* between rates in the four lower dust 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 celils

of the table suggest a closer relationship with dust than with
yea}s. Subtraction of the 3 incorrcﬁély coded cases and addition of
the 9 lung cancer cases found at autépsy increased slighzly the

rate among persons with highest dustgand longest expostre, but did
not materially change the picture kT;blc 5). Furcther znalyses to
‘distinguish better thé relative impo;tance 5f.yearg of exg:;pre and
dust index are described below: g

‘Rates for cancer of the intestine were about one~third of these

for cancers of the bronchus, traclea and lung, but showed a very

’
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similar tread. Rates for carcer of the vescphagns and stemach .
i TR
. : w
4 on the other hand did not appear related to dust in any consfstent
' -
amaner. Other abdoming] wneoplasms weve less [requent still, and .
! pe

also unrclated to dust. Yhis fe fmportant zipce it might be

expected that unrpcognined peritoresl mesotiioliomas weuld be found ‘
7 »
within this group. , 1
i Most of the excess mortality from recpirarory discase vos
aseribed to pneumsconiosis  (Lable G). Wwre was lictic evidence _
that dust-associated desthe were fncluded in other respivatory
categocies, OFf Lhe 28 deaths coded andiv the pnouwocenioses, one

was deseribed as autboacosis, & as gilicosin and rhe resalving 23

e

s hnhcs:csis. The grociest exesas movtality (rom pacuroconicsis
waz amsng persens In the Ligheet duui greup vho bad been employcd
betucen 10 zitd 29 yeacs.
.

In the c170u}atcry discasces geoup there was also excess
‘zortnli:y in the highiest two dust eategoriex auinly in Persons
caployed butween 10 end 29 years. L& was present cqually in
Marteriosclerotic ond degcucrative neart Ciscase, 1CD 420-422
(which inciuded more thon three-quavters of all circulatory ceaths)

end in "otlicr c!rculétory discascs™ ICD 400-419 and 423-4693.

!
| Comparison wich Quebee artalicy !

The number of deaths from all causes waich woulé have been
’ o . ’

5 r . = expected if Quebec desth rates bad applied was calculated in the
f;llowing way. Age-specific death ratés_for the Province uli%"
applied for cach year, 1950-1966, to nil the mon traced wﬁo were

4 allvc.in 1950 wich an adjustrent for those who started work after

1950, The wusher of deaths among malcs thus expected was 1824
: 1

Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec Published by AsbestosClaims.Law
ACL Doc 25504 - Page 14 of 31 asbestosclaims.law/library/25504/14


https://asbestosclaims.law/library/25504/14

YT T

T T T Ra®

whereas the number observed in the céhbrt was 1674,

.  LAeTet :
A similar calculation was made for lung cancer deaths. The |

expected figure was 91, whercas 94 male deaths certified to this -
cause were found. Correction for coéing errors and additional ' |
autop.sy information was not appropriate, since certificates for ‘ .
the geﬁeral population were uncorrectéd.

In the six countrics of the Province which include the mining
region (Arthabaska, Beauce, Druzmond, Megantic, Richmond and Wolfe)
the lung cancer death rate was about two-thirds the provincial
rate and the expected number of Jdeaths correspondingly lower. However, |
pany ex-employees werce no longer living in this area whea they died,
and most of thosc who had moved haid gone to cities where lung cancer
death rates were higher. The best estimate of expected deaths
e flgure ol 61 derdved [rowm Lhe mining .
region, and 91 from the provincc. The excess of observed ov;r
expected lung cancer deaths therefore lies scwewhere betweea zero
and 30 and probably between 1C and 20.

actor evaluation

Although the number of men in each cohort was about the saume,
their distribtution by years of employment and dust index was umeven.
In these circumstances equivalent avérage death rates could be nis-

i

leading. - zcrryl4 recently reviewed some of the metheds used for

analysing the importance of factors in vultivay tables and described

‘a paramctric approach which has the ddvnngaéc that the ad:‘racy of

the model may be checked and statist%:n] significance evaluated.
Trom the nupber of desths [rowm any pérticu]nr cause in groups sub-
A P

divided by date of birth and year ai':mplnynunt or dust index,
. i .
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" In no cell of the 24 does the observed number of deaths differ signi-

-

expected rates may be calculated ass&ming no intcraction between
i

age and the other two factors. For this analysis the compleientary

log log transformation was used 15, %This transformation %
appropristc when increasing cxposurc’t; assocjated with pr?pdrtion;l
increases in the age-specific death ;atcl. e ’
The results of this paramctric analysis for respiratory cancer ‘
(Table 7) agree remarkably closcly ;1th th; cquivalent 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 differecnces Letween the rates by ycaft 1
of enployment those for the lower two categorics being significantly '
less than that for men with the longest exposure.
The general fit of thc complementary log log model is very good.
ficantly fron axpectatlon: Tests for interaction 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.
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At face value, the findings suggest that our cohort of workers in the

. ' .
chrysotile mining 1ndustfy had a lower nottality than the population of Quebec

of similar ;ge. This is gencrally true of employed percors "cvided :h;y are

i not subjected to an occupational hazard sufficient to offset dhe considerable
selective advantage of bﬁin~ and remaining fit for work. Ihie adventage 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 the excess
in this group was probably due to pulmonar;'fibrosis, shown on the death

certificate as either asbestosis or in the guise of various respiratory or

R . cardiovascular diagnoses, and the remaining third to cancer, mainly of the

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

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

was not routinely recorded by the companies or the medical clinics. Hewever,
in a survey of a selected random 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 employment.

Our attempts to assess separatcly the importance of cumulative dust

exposure and duration of exposure in relation to lung cancer are capahle of

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

:

fold difference between 6.7, the mortality rate for those with the lowest
g-nount and- duration of exposure, and 35.3 for those with the highes:t. This
;13 confirmed by the paramctric analysis (Table 7) which further suggests
BR=. . that accumulated dust exposure and duration of employment arT}bout egually

! . important in detcrmining'the difference. Urnfortunately,

i
|,
|
!
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“ A=

theve ave pessible zources of bLlas :ml! errar which may have A

contributed to buth these elffects. | ‘ 1

Tn Table 5, the ravss for men vith less thaa one yénrﬁ_‘cf o1p

employmcat, scem rosackably Tomy 16 doatls were observed uberens
29 venld hme boes enpecied from Quebse votes. Tt will be
recelled (Tadhle 2) thot it ves im this grosp that trecfag waes
least satisfectovy, Failure ic mrzeztalse cvin & small nuaber of
lung, cancer duoths wovld bave made on appreelable diffexence to
the rates. Shovi-Lerm enpleyoo: witg @00 ¢ traced tendled to be
those whe bad siewd ju Lhe reiglbovhood wherz, in iy case,
lung cancer rates are raoch louer rham in 0o nrbun areas of the
pr#vincc- and olscvivece, to whieh thooe vitvieed way well have

. e on

souce Whnatever e enplacacion, it Is GQLIlicvli to accept

without reserve the lov rare of lung cancer iu this proup.

A sceond source o' error in related te tive ascertainvent of
lung cancer @5 a cause of death. 1t is genevally believed that tuls
diagnosis is y,rc::.’.ly wided by port_moriesn examination. In our study- N
34% of cases before cerreclion aud 407 afcer correction had had zn
autopsy coxpared with 127 of all deaths. This might not matter if

autopsies were cvenly dictributed in xelation to exposure, but this

was not so. ’:‘hc. autopsy rotes iv ::scf,«ndi::;; order of dust-index

group were 117, 11%, 9%, 197,, 1C% :m.!E 227, aud by years of cmploymcnt

12%, 97, 177, and 21%Z. This trcud-iss also likely to have exaggeraced .
i ¥

the difierence in lung caacer rates in relavica to rxposu)_ but by

hoe zach is impossiblc to say.

- ———— S——— ———E
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= " the findings of Sclikoff et al (16) in insulation workers and
Newhouse (8,17) in a London asbestés'fac:ory. The magnitude

of the differencc can be inferred from the following figures: -

Selikoff et al  Newhoust Present study
Nusber of men studicd . '63!2 4,806 9,981
‘Number of dezaths ; 8
- all causcs 380 436 2,413
= lung cancer jz 42 97
- 20 5

mesothelial tumours . 27
i i

Taking all these considerations into account we are inclined

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

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

In the Canadian survey mentioned earlier (10) primary
malignant mesathelial rumours were rarely associsted with
chrysotile asbestos production in Quebec and the prescn:.survey
bears this out. Three deaths from this cause were found among

B .nearly 2,500 deaths from all causes in the cohort. This is
probably more than would be expected in a comparable number of

deaths in the general population but quite out of iine with

%

.to conclude that the true difference between those maximally

and minimally cxposcd may well be- closer to threefold than fivefeld :
and that this is partly dust related and partly time related.

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

will have yielded more data, to usc an exposure index based on
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Though, for reasons of age, methods of ascertainment an{ ;
wht > ‘

probably other factors these figures are not entirely

comparable, they suggest that the results of Newhouse are

R it o e e

similar to thosc of Sclikofif ct ai for mesothelial tumours

\
and perhaps for lung cancer. 1t is clear that the Quebee

ckrysotile workers hazve had nothing like the experiences :

of the American insulation workers or the London factory

workess in respect of malignant mesothelioma and it seems un-

likely that they are compatible in lung cancer. Thesc findings

-

stron3ly suggest either that chrysotile is less likely to cause
waligaant disease of the lung and pleura than other forms of as-
bestos such ac crocidolite or that workers engaged on insulation

and processinhg arc expored to additionzl factors which explain

the difference.

Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec Published by AsbestosClaims.Law
ACL Doc 25504 - Page 20 of 31 asbestosclaims.law/library/25504/20


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

- _ : - 2057
; | | !

be > 1
)

|

|

ACKNOWLEDGMENTS ‘

L : " ‘ L | :
We would like to thank Dr, P.M: Cartier, Medical Di;ector

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

Medical Director of the Canadian iohns-Maﬁvlllé Company for

their invalucble assistance and co-opcration. Our thanks are

also duc to unions and management in the Quebec Asbestos

Mining Industry for their support; to thc Department of

Derogr aphy, Quebcc, and other departments of vital

statistics for considcrable help with death cortlficates;

San -

to the Department of Nationzl Health and Welfare, Ottawa,
_and the Canadian Unemployment Insurance Commission for
assistance in the follow-up; to Mze J. Roy, Mme F. Proulx
and M. J.-A, Carrier amon; many for their excellent work in
tracing ex-empioyees and to Mrs. G. Jacobs and Miss J.

Peabody for their contribution to the considerable task of

data processing.

This work was undertaken with assistance from a grant
froam the Institute of Occupational and Environmental Health

of the Qucbec Asbestos Mining Association.

Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec Published by AsbestosClaims.Law
ACL Doc 25504 - Page 21 of 31 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 Published by AsbestosClaims.Law
ACL Doc 25504 - Page 22 of 31 asbestosclaims.law/library/25504/22



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

R
.
-

References

& L _" |
|

! 1. Report: Asbestos, a review of the Cnm!un Industry ninlng
. in Canada Octobcr: 17-38, 1967.

2. V¥right C¥, Asbestos and health in 1969. Amer. Rev. !gsp. Dis.
100: 467-479, 1969.

3. 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.

4. Ncrewether ERA, Asbestosis znd carcinoma of the lung. Annuzl
Report of the Chief Insncctor of Factories for the vear 1947,
London. Her Majesty's Stationery Oifice. pp. 79~87, 1949,

; 5. Doll R, Mortality from lung canccr in asbestos workers.
? : Briz. J. Incdustr. Med. 12: 81-85, 1955.

6. 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. Environ. llcalth 15: 181-186, 1967.

TRV NS T T, e

v R T

g g
-~
.

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

and neoplasia. J. Amer. Med. Ass. 204: 106-112, 1968.

L]

t © 3.  Seliwoif 1IJ, Hammond EC, Churg J, Asbestos exposvre, smoking
)

f

10.  McDonald AD, Harper A, E1l Attar OA, McDonald JC, FEpidemiology
: of primary malignant mesothelial tumours in Canada. Cancer
{ ” in press.

11.- Braun DC, Truan TD, An epidemiological study of lung cancer in
asbestos miners. AMA Arch. Industr. Rcalth 17: 634-653, 1958,

v w——

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

— —

13. i1l AB, Principles of Medical Statistics, Bth editioa.
The Lancet, London. p. 209, 1966.

i 14. Berry G, Parametric analysis of disecasc incidences in multiway
; - tables. Biometrics 26: 572-579 1970.

T

15.  vates, F, The use of transforvations and maxisum likelitood in
- "Ly the analyscs of guantal experiments :l..volvin'- two trearrmvnts.
! . o niorctrinu' 42 38‘,-4030 *

16. §clikoff 12, Haimoud EC, Churg J, Nortalicy experien. of
] asbestos insuiatiou workers, Procecdings of Internat#nal
Corference on Pneutcconjosis, Johannesburg, 23 Apr. - 2 May, 1939,

in prees.
i 17. Xewhousc ML, Wagner JC, Validation of death certificates in
asbestos workevs. RPuit. M Juducrr, Med,  206: 302-307, i969.

|
i

Mortality from Lung Cancer and Other Causes in the Chrysotile Asbestos Mines and Mills of Quebec Published by AsbestosClaims.Law
ACL Doc 25504 - Page 23 of 31 asbestosclaims.law/library/25504/23


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

Table 1 - Subjects of study aad results of tracing by age aud soxn,

. Q .
S ok Persons Trace % Sood: ! W.Mm»b L
Birth M F ‘Total N F Total craced k]
nﬁ:ﬂnu@ . .

I : “

1891-95 1,553 18 1,567 1,179 13 1,192 76.1 6il 31.3

E > ]
e 1896-00~~ - 1,952 31 2,013 1,38 28 1,616 8.3 ol BaR . ooange LS

W 1901-05 2,027 SO 2,077 1,724 45 1,769 $5.2 ! L5 | T AR :
| 1906-10 1,897 99 1,99 1,760 92 1,833 93.3 130 12.2
m 1911-~15 1,837 117 1,95 1.773 113 1,889 $4,8 i 221 ¢ 1.7
W 1916-20 2,027 154 2,181 1,976 1&9 2,125 87,4 142 AR
f f . . :
,, . all 11,323 465 11,788 9,981 440 10,421 £3.¢ " 2,457 23.8
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! " Table 5 - Cquivaient average death rates pu' 1CC0 men for c..n'cct of
4 . tln. bronchus, traches and lung (I C. D 162,163) by dust
: i index end years oi caployment. | .
: l :
! . Dust Tados ,
" Years <10 10- 100~  200- 400- 800- All
<1 6.4 1.7 27.8 .0 - - 5.9
_ 638 . 6. 1AW RN e (18)
- . 1.7 9.5  11.3 5.8 7.6 0.0 9.6
L0 e (9 (i (&) e M (O (30) . |
! H |
Eieied. 12- 0.0 12.4 6.7 5.3 19.9  23.6 15.1 . |
, (0) (7) (3) (3) (6) (6) - (25)
. 30- - °12.5 146.7 13.9 15.1 27.9 17.2
' (3) €23y s LRAR) 2 (4) (&) - 2D
\ | -
i All 7.6 11.2 8.9 15.8 26,2 9.9
i (25} (25 (10} (8) (1) (14) (94)
<1 6.7 1.7 0.0 6.6 . - 5.9
(17) : (1) (0) (0) ’ (18)
. 1= 12,0,  10.1 9.4 11.5 7.6 0.0 10,1
Using all ) (16) (3 (2) (1) ) (31)
available r ]
infor- 10- 0.0 12.8 7.6 9.2 19.9 23.6 14.3
natioa (0) (8) (%) (4) - (6)  (6) (28)
; 30- - 125 14.7 13.9 16.1 35.3 19.1
E (3) (.2) (%) (4) (10) (23)
- Al 7.8 9.1 10.1 10.6 15.8 27.7 10.6
| (26) (28) 9) (,1 ) (1) (16) (100)
| §
s | 2
|
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« DR . o J |
; Toble 6 - Equivalent average death rates per 1600 ron for respiratory gliwazea w
K (i.C.D. 470-329) by dust index and yc.'njr of cwployment, ; : ‘

Pust  Iadex

. i y
Years <10 16~ 100- 20;0- 4060~ - Z11

!
§.7(4) oo 166.7(1)

£ ; <1 2.6(7) - - 4,0(12)
B :'neu:.:sx:.ia 1-  2.1(3) 3.7¢6) 2.50)) L.4%C1) 15.5(2) 16.7(1) 5.2{16)
pronchitis 10- © 6.3(5)  5.9(2) 5.3(3) 5 6(3) 9.5(2) €.3014)

ih 490-509 30- - 0 4.9(1) 5.8(1) - 0 (D)  3.4(1) 2.9(3)

AlY . 3 B(12) L.7{14) 4.2(H) 6.6(6) 5.€(5) 6.9(4; 4.9(45)

SR e BSE L

|
|
\
|
|
|
|
|
|
. \
0 o - - 1.9(5)

|

b <1 LA(3) . k.S
L roaumaconinsds 1=  31.46(Y) 1.5(2) O 3.8(1) 0 (4] 1.5¢4)
b 1C5 523,524, 30-* O 2.3(1) 0 1.2¢1)  1.6(%)  34.3(S) 6.3(1%)
y' 30- - 0 0 3.600)  7.1(2)  17.9(5) 6.5{2}
L B R
é }f "AIL 1.5¢4)  2.0{3) 0 (B 3.7(3)  3.9(3)  22.6€i3) | 3.2(8)
P y 3 -
:
. wrhar respirztory <1 ..5(10) 5.7(2) C ¢ 0 0 4,.80130)
. ilscases i~ 3.8(3) 13.2(20) 25.0(9) 0.8{2)  7.9(1) 13.9(1) | 12.5(3&
P ICD L70-489 10- O 2.7¢27)  9.7(2) 7.9(2)  11.0{3)  7.8(2) 7.3(i1)
" 510322 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%}

— —— .
® . %0 -

B . <1 8.6(20) 18.5(9) 0 166.7(1) = . 10.5(30;

|| ANl respivatory  Ty_ 3572(g)" 18.4(28) 31.5(20) 20.0(%) 23.5(3) 30.6(2) | 19.2(56)

; ; ?““2‘“* 10- 0 11.2¢7) 15.1(4)  14.4(6) 18.2(7) 51.6(12) | 19.9(36)

QR3S $70~318 30-. - 0 4.9(1)  9.3(2)  7.1(2) 34.7Q10) | 13.4Q15)

F

= | T Al 9.5(29) 15.3(%4) 19.5(15) 16.7(22) 15.3(12) 41.6(24) | 15.6(137)

Lo i

A-v—.—x.-ﬁm_,..,..q,
1
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X \ - . -
s |
;' ¥ : Tabla 7 ' - | . 3
I " . .
b
?r Age corrected death rates per 1000 wen for cancer of the
. bronchus, trachea and lung* by dust index and years of I
K employment. | ..
} l
E (Complementary log log mdel)' p -
i S |
E b ‘ Dust Index
. |
Years {10 10- 100~ 200~ 400~ 800~ All

| <1 6.3 2.0 0.0 0.6 - - 5.5 |
& . 11.4 9.4 8.1 8.3 9.6 0.0 9.5

i .

) 10- G.0 10.4 9.8 10.3 16.8 23.4 12.8
47 “

i 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 0.0

*diagnosis based on all available information
l K
. . ?
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