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- " Ever since the pronounced increase in whose work is also frequently rederred e
JERANES the incidence of lung cancer among males  as establishing a connection between asles
DU hecame apparent, there have been attempts  tosis and cancer of the lung, reported i

L N .t0 associate it with one or another of the 1951 that cuncer of the lung was presem
: °.'."-‘-...': various clements in the environment of in 14.1% of ashestusis cuses examined hy

; . man. The approach uwsd by some workers  him.  In 1941, Nordmamn and  Sorge
:'.'.- = has been to suspect ome or several sub-  claimed to have produced lung cancer in

e : .~ - «tances and then st about in an intensive mice which thev exposed to asbestos dust.

. aarch for lung cancer among persons who Since 1931, additional cases of cancer of

. l have had any exqwsure to those materials. the lung cocxisting with ashestosis hase

Sl In this connection. Smith™ writes: “The  been reponel, and, according to Hueper
YL tendency of authors reporting the cninci-  about 100 such cases had been reported up
ST dental occurrence of primary lung cancer o 1933, Ax a result, an association between
: with silicosis or with any other theoretical  the two diseascs appears to have been ac-
R etiologic conditions, has been to emphasize  cepted by many authors, and several writers
( ) : the percentage relationship in extremely  were using the jterm “ashestosis cancer™ of -
o . small serics of cases, with control cases  the lung. Werber® in 1932, stated cate-
- which are not in any way comparable.” goncally that in 797 to 17% of cases of
, : It would seem inevitable that asbestos ashestosiz, after a latent period of about
@ : ‘ should come under scrutiny in this manner, 172 to 20 yeuars, carcinoma becomes estal)-
o : because prolonged exposure to this material  lished in the lung.
N is known to cause a specific type of pneu- On the other hand, not all authors ac-
1 moconiosis, and because persons who show  cepted  this  alleged  association  without
H this form of pneumoconiosis often come to  reservation. Saupe ™ in 1939 reparted that
s autopsy and provide a ready source of he had discoverad . cases of lung cancer
:  material for study. It was in this way that  among 620 cases i asbestosis which he
¢ &% rcports of the simultancous occurrence of  had cxamined: and in 1942, Holleb and
o " lung cancer and asbestosis began 10 accu-  Angrist ** expressal the opinion that the
: mulate after the report of a cse by Lynch  number of cases of asbestosis with lung
p ] and Smith ® in 1935. Within the next 10 cancer wie 1ewe wuall for statistical evalua-
years, about 15 additional cases were re-  tion. in ‘1947, Wegelivs™ reported 126
: : ported, and in 1954 Merewcether ™ reviewed ™ radiologically diagnused cases of asbestosis
7 all deaths from asbestosis. recorded in Eng-  amang 476 workers in Finland, and found
. 3 land since March, 1924. lLung cancer 0¢-  no cases of lung cancer in this group.
£ : curred in 16% of these cases. Gloyne'  (Galdblant and Goldblatt in their section of
gﬁ. ! " Accepted for publication Jan. 20, 1938, Merewether's latest book,** state: “But at
;‘ . This study was made possible through a grant  no stage in all these impressive researches
e from the Quebee Asbestos Mining As ation. was any clue obtained which might have
& Malical Director (Dr. Braun) ar?d St mﬁxczl offered anv su he ibitite the
S Consultant  (Mr Truan). Industrial Hygiene Y osupport to the passibihny tha

Foundation. asbestos could act as a carcinogen. There
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- example,
population of asbestos workers,

is no reliable criterion by which one an

anticipate. carcinogenicity and, as is well
known, relatively minute changes in the
structure of a ¢hemical carcinogen are suffi-
cient to diminish or eliminate carcinogenic
action,

1{ asbestos is indeed to be regarded as a
carcinogen, the nced is felt to demonstrate
some property which can be regarded as
something more than inertness.”

*. These authors advance the theory that,
until some more experimental evidence of

direct carcinogenesis by asbestos or a de- |

composition product of it can be obtained,
asbestos might be considered as a “co-car-
cinogen” which only inducex a further de-

- dlopment of a prenevplastic  condition
orought about by somcthing independent of

the asbestos, such as an endogenous factor,

Thus the literature, while tending 1o sup-
port the thesis that ashestosis is in some
way related to the develupment of lung
cancer, is by no mcans unanimous. Alto-
gether, it is perhaps more confusing than
enlightening. A careful review shows that
the majority of the repons ire clinwcal and
not epidemiological. They lack many cle-
ments  necessary for  the application  of
epidemiological techniques to thetr content,
and most of the authors-do.not make claun
to having done so. What has happened is
that succeeding authors have drawn conclu-
sions and generalized bevand the scope of
the works which thev quote. Nowhere, for
have we found references to a
although
several authors who have quoted the ob-
<erved incidence of lung cincer in autopsies
«f persons who also hod ashestosis imply
that this incidence apphes to asbesios work-
ers. generallv.  We have likewisce becen
uiable 10 find any study which actualiy
calculated the incidence of lung cancer
among a population of persons who had
asbestasis, and nat just thowe who cane to
awopsy.  With the exception of a paper
by IX11.2* none of those reviewed gave any
data on exposure and @ust concentrations,
and even Doll's paper merely mentions

Braun— Truan
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“scheduled™ aras. by \\htch is meant.
“those areas where processes are carmied on
which were scheduled under the Asbestos

Industry Regulations of 1931 as being

dusty.”

There is, furthermwre, a complete lack
of definition of terms as used in the pub-
lished literature. For example, the term
“asbestosis,” as used, may refer to changes
observable only by microscopic examination
of the lung tissue, or it may mean a radin-
logically detectable condition.

Most of the published reports obviously
included women among their cases, but
sotne of them do not give the number or
proportion of women involved in the study.

There is also a lack of uniformity as to
what type of expasure most studies have
dealt with. Of 99 cases enwnerated by
Hueper 3* i 1935, only 10 appear to have
originated in the United States, and 7 in
Canada. Some of the earlier reports ap-
parently included ashestos miners, but it
cun be assumed. since 82 of the 99 cases
had originated in Fangland, and since no
asbestos mining operations are carried on
in that country, that most of the reported
cases have involved workers in the textile
ur fabricating industries.

Such factors as smoking habits, family
history of cancer, length of time in the
industry, and age of the individual case are
also notably absent in the majority of these
reports.

With this understanding of the limita-
tions of the existing literature with respect
to epidemiological generalization, it may be
of value to cunsider in somewhat more de-
tail some reprexentative earlier publications,
a few of which were referred to briefly
abave. :

Onie of the most detailed studies and one
which deserves the most serious considera-
tion is that reported by Doll®# in 1933.
This study reviews causes of death among
asbestos workers based on coruners' rec-
ords. It also attempts to estipate the risk
by studying records of men who worked
for at Jeast 20 yvears in exposed situations
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L ,Doll'concluded that )nng cznccr Wai a spc-
I veific “industrial hazard of certain asbestos
“workers and that, after 20 years of expo-
sure, the risk is 10 times as great as for‘

the general population, -

- This article is important for several rea-”

sons, ig{((ditioq to the definite conclusions
at whi

by stating that “in view of the infrequency
‘of asbestosis, this large number of cses

(61 cases of lung cancer) suggcsts—but.

does not - prove—that lung cancer ‘is-an
. reasonably be assumed that cases, including

occupational hazard of asbestos ,workers.”

Neither this article nor any previous .one .
which we have examined prescms' any fig- .
ures to prove that asbestosis is an mfr& )

quent occurrence. Eswnatcs of the number
of pcnons potentially exposed to asbestos
dust in the United States alone xary from

10,000 to 35,000, and the incidence of as--
bestosis-of any degm xmght bc hngher than

Doll unagms
" This’ study, hke eoman) othen m\ol\es

autopsy records The number of pcrsons _
involved in the stztxst:al analyxis is only
113, represmtmg only 104225 man-years’

of life. Itis also true that in selecting men

who had been employed - for at’ Jeast- 20"

years, | the ‘study automatically | sexcluded
those \\bo died” ftom othcr au«e: aftcr

shorter empioymcnt & .-?. o »
Another reason wh) thxs mb(ocabon is

of importance is a statement which it con--

tains to the effect that “the strongest evi-

.. dence that it (lung cancer) may be a harard .
: » (in asbestos workers) has been produced

by Merewether and by Gloyne”" _
In 1951 Gloyne*! presented a review

of 1205 autopsncs on persons who had

worked in various dusty occupations. This

number included 132 asbestos .workers, of -
whom 121 ‘showed “pneumoconiosis™—pre- .

sumably . asbestosis. anzry cancer of the
lung occurred 17 times in this group. an
incidence mate of 14.1% for lung cancer
among asbestosis cases coming to aufopsy.
There were in his series 796 cases with sili-
cosis, and 6.9% of these also showed pri-
rnary cancer of the lung. The madencc of

~- -
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lung cancer xh od\e; for:ms of "pneumoconm- et
sis was* 6.7%, ‘and "in 169 asdis” uhu‘
pmved not 20 have any type of ‘pneumo-

coniosis it was 8.3%. Gloyne cons:dercd
“the mortality ‘of ‘the asbestos workers”

be “disturbing.” First of all, it is obvxouc :

that the paper does not deal with the “‘mor-
tlity of asbestos ‘workers,” ‘and” secondly.
it must be bome in mind that all of Dr.
.Gloyne's cases were. submntted to. him for
study because the fmdmgs were. unusual
for uncomplicated pncumocomosxs It an

those of asbestosis, in which the findings

were not comldcred unusual were not sent
.~ to Dr. Gloync for examination. As a mat

_ter of fact, in the same paragraph in which

" he ocprcsses concern over the incidence
‘rate in a.sbcstosxs Dr.

points out . that thc rate for lung.cancer

based on. nu'ropsm at the, London Chest -
‘while the figures of

Hospital was 2136
the Regmnrchnml shoued only 24%.
He thus remgmzed that autop«c‘< on a cer-
tain sclected group of cases were not rep-
resentative of the. general population. I
would seem, then, that notmthstandmg the
-\-aluc of Dr. Gloyncs work, " its importance
as an index of the preva]cncc of lung can-

“'xer.in ‘asbestotics” has been misinterpreted
" by ‘some who' havc ‘quoted him. . All that it
really shows is the fact that in a group of
2 121 cases;’ ﬂelcded for speaal study pri-
~marily because thq ‘scemed abnormal b) K

preliminary cxammauon, 17 or 14 1%
lung cancer. :

Merewether ™ in 1947 in thc report of'

the Chief Inspector of Factories, reviewed
all cases reported between 1924 and 1946
in which asbestosis was the cause of death
or a cocxlstmg condition. This work was

“later cxtcndcd to include all such cases re-

‘ported up to December, 1954, by which time
there were 344 deaths, including 205 males
and 139 fcrmlcs Among them were 55

" cases (165) of cancer of the lung; 41 in

_males and 14 in females. It is quite possible
that 3 large number of asbestotics who did
not die of their asbectosxs. or in whose

o ';'f'f.:" R Vof 17 Juxr 1058

Gloyne " himself- .




: " lungs.”

- dmth e:ruﬁcatc it was not mmuoned, ‘may

have been missed. The import of this 16%

s enhanced by the simultancous statement

that the incidence of lung ‘cancer in autop-
sies of the general population is only 1%e.
The danger of attempting to compare a
rate found in 344 cases with the rate for
the general population without respect to
agre, occupation, and many other variables.

_tuch as smoking habits, is obvious.

Lynch,’ who with Smith ® had reported
the first case in 1935, rq:orted 4 cases of
carcinoma of the lung in a series of 49
autapsies on workers in an asbestos manu-
facturing plant who were shown to have

“demonstrable deposits of asbestos in the
This, of course, is not-necessarily
«Jentical with the disease asbestosis. Lynch,
himseli, points out that, although this is an
incidence of 8.2%. “both figures are too
<mall for very serious statistical - types of
calculation.” . Nevertheless, ‘later writers
have used this paper to \trwgthe-n the casc
for an association of carcinoma of the lung
with ashestosis. [t is also of interest that
Kltz® found only the same number of

wases of lung cancer in a3 series nearly 10

times as large, i
asbestosts. .

Behrens, as cited] by \(crcv«eth.r“ csti-
iated that, of 309 cases of asbestosis in the

e.. 4 m 478 cases of

titerature, 44 showed associated cancer of -

the lung—giving an incidence of 14.2Gr.
This is an illustration of generalizing an

-7 -mcaidence obtained in a group of cases
* which were undoubtedly reported anly be-

cauce snme of them showed lung cancer, 1o
hundreds  of  asbestotics  whose
ases were never reporied. The same ap-
vires ta the conclusion of Teleky.® who
apears to have reviewed reports of 39
antapsies on persons with ashestosis among

" .\\ih].\' .

*«hich 6 cases of lung cancer occurred. In-

inrmation from sources such as these does
wot tustify generalizations vuth regard to
“r-ertality rates,
Yerhaps no one has writlen so exten-
- om the subject as has Huepers$t»
1933 he reviewsd the cases 3* reported

“otwn-- Truan

of 99. -Eleven of thcsc wcre ﬂ:osc drs:'."_‘ .

nl

cussed by Doll ** mdmayhavebemasa
covered by oth® authors, Eight were dis-

. covered by Kennaway and Kennaway ® in.

an analysis of death certificates, and, unless
Merewether's study was mcomplcte. these
cses should have been included in- his re-
port. Of the remaining 80, it is quite pos-
sible that the 31 contributed by Mcrewethcr

"and the 17 by Gloyne contain some duplica-

tion with each other or with thosc of othcr

Engh;h authors I e

LT

Pnncnples of the prdcmnologxcal
Method

Dom % hag pointed out that much of uhat
is now thought to be pertinent conccmmg
the comparative frequency of ‘Jung cancer
in different population g‘rcups ‘has been de-

veloped from -the. analysxs of clinical ‘ma- ’

terial, particularly surg'nczl and autopw
records, supplcmcmcd to. somc extent by

the reported xmprcssnons of various clini-_

cians based upon their personal observa--
tions. More recently, however, attention
has - turned to the systematic " investiga-
tion of this problem by the same ‘methods
that have proved so successful prev :omly in
the study of conununicable diseases, that is.
to say, by eptdcmnolngnal methods. -

In onder to apply this method uf investi-

gation to the problem under dw:u«wn, we |

were of the opinion that a study should be.
planned so as to prov ide (1) a well-defined
population group; (2) available data for all
-members of this population, including the
healthy as well as the ill; (3) a samplc

which is truly representative of the popula- -
tion; (4) reliable and valid observations -

relating tv the problem of the study

A serious defect, common to most of the’
studics which have been reported, is that
little or no information coucerning the
healthy people in the group scems to have
been available to the author. In order to
draw a generalization regarding all asbestos
workers, it is necessary for a study to in-
clude living persons as well as the dead.

. 637
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l.xmlung the mvcst:gznon to; cases mmmg

10 aufopsy, as has been frequently done in -

earlier studies, still further restricts its use
in generalization. The problem with which
we are concerned
miners experience more lung cancer than
does the general population. The answer

.

necessitates the collection of reliable infor- -

mation on asbestos miners as a group, as
well as on the general population.

It seems advisable to discuss the differ-

. ences between the epidemiological approach

“and that used -in the studies which have
been reported to date. A very important
consideration is the fact that lung cancer,
in spite of its increasing numbers, is still a

C\ } discase of low incidence; that is, in a given

‘population not many persons will contract
this particular disease. This fact -requires

_ - that large samples or groups must be stud-
A wd to provide- mcamngful results. |

Recogmzmg the’ dxﬁ'icully of obtzmmg

<uch large samplcs most _earlier . writers -

“deviated from the cpxdv:mlolopczl ‘method
and sought to circumvent the reyuircment
of observing well persons by (1) compar-
mg the relative frequency of cancer in vani-

“sites; (2) - companng “the “relative

frcquency of cancer in a group of hospital- -

ized patients: (3) companng the relative
frequencx of cancer xn a group of cascs

- mmmg to. a.utopw

Amemptmg to comparc two populanon
groups, looking onl) ‘at the relative frve-.

% quency of cancer in various body sites,

may result in ﬁndmg a higher percentage
‘trelative frequency) in one of the groups.
when, in fact, the mortalitv rate of cancer
‘of a particular organ is exactly the same
in both groups. " This is very clearly dem-

. unstm!cd in the excellent article by Dom. .
) T eer fmc received most carcful considera-

‘The mortality rate frum a particular cuse
is the true measure of comparison.

It s apparent that selected groups such
as hospitalized patients or autopsy cases’
may not be i any way representative of
a larger group, and that in dealing with
such samples, the vbserver may easily find
more cases of a gnrn dx&ease than would

.; hu - e, PR

is whether asbestos

be found in anothcr group‘ 0 th{
but rcprc<cntztwc of the gqm'al pop\’lhh

It is true that mvestlga.tlon ol cam from ’

such a sample an furmsh mformataon

valuable for research, but the 3 sc of this

information in drawing generahzanons is
necessarily restricted. It is ‘the” obhgatxon

_of both the investigator and of those who

read his report to make proper compansom
and to draw only those eonduswns which
arc valid and justified. A’ good sta&stucal

‘fing in a group of auxops:es an ‘Jead to a

proper mfermcc concerning thc {rcqucng'

of lung cancer among caces commg to
autopsy, but only ‘to_such’ casa - ¥or in-
formation from such’ a study” 0 be pro-
jected i some larger group, it is pecessary
that the autopsies represent’ a good sample
is the case in any pamcu‘lar ‘series is .
gcrouc and likely o be false.

There is some danget “that the- jﬁgurc\
reported by some authors may be ‘miscon- _

" study of cases of ancer of lhc lung occur- ,

~.of that larger group. To Jassume that such .

sfrued as a]mhmg to asbestos ‘workers or

even asbestos ‘miners, when
authors in question do not makc lhns gvcn-

" eralization, nat can ‘the gcncralxzahon e
made for !hc reasons stated., Closc stud) .of -~

the repurts reveals  that - thc “percentages

cited relate only to the group “of autopsies.

cmcred by the partu:ular mveﬁtxgauon :
" The precmt 'study, in contrast to thc
carlier works,”

in fact, thg'

has been planned to uuhzr '
. the cpidemialogical mcthod A 'wcll-dcﬁned
" group of asbestos miners’ has ‘bccn cs&ab- '

lished in such a way that’ it oonstuutc& Fe

good sample of the whole populatlon of
asbestox miners in Quebec. Data for all
members of this group have been collected
and analyzed. Those concerning. Jung can-

tion. Details of the methods cmployed will
be set farth later, but the type of approach
is considered to permit of fair ccm;nnsonc
and valid generalizations. . S

Collection and Ana]ysis' of Data
A preliminary survey of potential sources
of information in Tebruary 1956 mvohﬂl

l'ol l: ]um- quss”



‘d»cussxons \m.h the physlcuns in" charge.
"of the asbestos companies’. ‘programs and ™

with clinicians, pathologuts rcpresmtztwcs
of City and Provincial health departmenth
and of the Canadian Cancer Society, and
uther interested persons. It was found that

morbidity data, although somewhat limited,

were available from such sources as the
hospitals in Montreal and Quebec City, and
the 13 cancer detection centers in the Prov-
tnce. However, because of the high mor-
tality in lung cancer, it sevmed advisable

to depend upon data relating to deaths.’

These we found to be obtainable at the
vital statistics department of the Ministry
of Health in Quebec City. From the pre-
“iminary survey, it was apparent that exten-

““Usive and detailed information could be

gathered with respect to both the persons
eniployed in the asbestos mining industry

dnd the mortality ﬁgures for thc gcneral'

population. - - .° -
Following this exploralor\ sur\e), the

of data rclating to all workers who had
been processed through the clinic at Thet-
ford Mines since its inception in 1947, and
simil:u- information regarding all workers

Asbestos, Que.. Data from the cliniaal
remrd: included the age. family «nd per-
~«onal medical historics, smoking  habits,
number of years of exposurc, an estimate
of \sctg'hted exposurc, and the course of
the individual's health status. or xhc cause

. of his death.

From this information it was possiblc
10 fonnulate a “cohort™ which could be well
defined, should be representative of the
whaole group, and could be followed for a
-letinite period of time. Al of the available

~xpeerience indicates that the development
+f asbestosis in less than five years of ex-
sure must be somewhat rare.. Accord-
mgly, the cohort was defined as including
vvery miner who had a2 total exposure of
the or more years, and who was on the
vaployment rolls in 1950. Office and other
wekjosed personnd. regardless of length

<+ employment, were not included. This

Yedun - Traan

" 1955, All dah regardmg "this” group :were'

Mi inistry,

~occupation, date of death, bospttal in, uhnc}z "

‘autopsy was pcrformcd “Cascs m whxcb
[lung cancer was ‘given as 2 cause of | dcath"‘
but in- which it was not speaﬁcd az to’

eohon.was ﬂwn fonowed b_y__:':’ i
“anmal | pbys:qn_{ : exa:m natign x-rgg:o" '
through a “six-year" mterval, 1950 thio gh

then tabulated in order to determme the
characteristics of the cohort. For thos¢ who:
survived the entire period, reference was
made to the physical examination results ,
and x-ray findings at the end of the period. '

" Those who had died were tabulated sepa- -

rately, and the cuse of .death' was’
corroborated by examination of the death"

‘certificates, A further snrch was’ made-.

concerning those in the original cohort who
remained unaccounied for when the lmng
and the known dead had been tabulated. :
Thcy represent men uho had left cmploy- :
inent through retirement or resignation.
Tiventually, all but a small number of these °

- were accountcd for as either living or. dead,

and in the latter event, “the’ cause of dmth

. was substantiated in a similar manner, and”
the results addcd ‘!o t.hc ongmal hst of

initial effort was directed to the collection .-_:d&ﬁl,SJ

A

Death ccmﬁcatﬂ for thc Provmc: of
Quebec for the years 1952°to’ 1955. Inclu-
sive, were reviewed in the department .of
vital stansucs “of the Provingal, Hcalth
_ together wlth sut:shal Jsum-<,
nanes of the causes of dcaths in :bc 'Prov- +
ince by counties. All cases in v»bnch dcath

‘was ccmﬁed as having been due 1o pri-

mary cancer of the lung were examined for
such - information "as plzce of Tesidence,

dcath occurred, and :whether. Jor not an:<. -

whether the cancer originated in the lung.
were also reviewed in an effort to include
all instances of pnmary carcmomz of thc,}
lung in the stud). AN ey '
The statistics for the Provmcc of Qucbcc
rclate to population, total deaths from all
causes, total deaths from cancer of all types,
and deaths from lung cancer. These were
collected and tabulated by counties and by
sex for the vears 1950 to 1955, inclusive.
B 7 R
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poptdaum ‘of -Quebec and of ‘individual

counties’ were calculated for specific years
" . and analyzed by cause, :

Practically all employces of one compah)

* are covered by a group policy of life insur-
ance which, fortunately, nearly all of them

continue to carry when they retire. A very
few are not covered by this- policy, and
those who leave the industry for one reason

or another except re!iremeﬁt usually are
‘no longer covered, but this is ‘likewise a

small number. As an additional check upon
the information obtained from the clinical
records on this group. the records of the

~ life insurance company were examined for
all death claims paid under the policy, and

partu:uhr notice was taken of the claims

in which the proof of death was baq-d on

cancer of the lung _' .
Deaths from lung cancer a.mong asbstos

wininers were thus determined from the

clinical records in the medical service of the
industry and checked by means of the death
certificates and insurance company records.
The deaths were then verified -individua!l)

by reviewing them with the ‘physicians ‘in -

charge of the medical <cn1ccs In this man-
ner, there was established a list of cases in
which primary cancer of the lung .is con-
sidered to have been proved as the cause of

death. A few cases in which lung cancer is

strongly suspected but not proved as the
cause of death were considered scparatel)

+ Mortality rates_have been’ calculated using

both the “prmed and the total of “proved™
and “suspected” cases during the year< un-
der observation. Comparisons were then
made between the death rates from the same
causce among specific segments of unexposed
persons. All lung cancer deaths, both
suspected and proved, were carefully ana-
lyzed to determine possible relationship or
correlations between the development .of

" lung cancer and any factor known from the

clinical records, such as family history of
cancer, personal history of heavy smoking.
coexistencr of asbestosis, or exposure to

asbestos. .
640

From 'lhcm, da.th Tales. for lbe geneul :
curring in the cohort and 3unng the’ ycan .

under observation, every known death from
cancer of the lung, as well as every ax
diagnosed but still living, has been fabulated
and analyzed. They will bé discussed separ-

" ately from those included i in the populamm
and time-interval under study

A comparison of lung Gancer morulm
in the asbcstos-prodpcmg counties has been
made with that in counties which arc far
removed from ‘the asbestos ‘minés “and in
which, presumably, no a‘bestos mmer; lnc

Finally, in order to broadén the’ compari-
son of death rates in different population
groups, the rates ‘have been collected for

. Canada generally, and for the United States,
"according to the most rmt pubhshcd and

unpublnhed matcnal

Results and lntcrpretatxon

" The cvhort uhnch uas conclructcd accord-

ing to the criteria described in the preceding

section has been considered mdtvldualh and
compared  with  the gcncml population.
Dc<¢npuon of the cohort will be presented
here as a pre face to thc fCSUltS of thc study:

L.

Original Cuhart LT s Teom
Lost Plersons Idefucted - : 133 °
Fina) Cehort 5.95¢
Living in 1955 (wurking nud retired) - 8,273
Dead by 1958 . ' .o
Cancer of dung 14
Questioualie cancet of Jung . |
(hher eauses ) 160
Unknen causes : " €
Smolers 4,673
Nonsrmnkers . . 1265
" Ueknown . . S .1
Tables 1, 2. 3, and 4 present age, number

of years of employment, weighted average
exposure, and smoking habits of the cohort.

A comparison of the exposurc to asbestos
dust is presented in Table 3. AN members
of the cohort were placed in one of three

‘categories, representing increasing degrees

of exposure based on a weighted average
of the years spent at various levels of
dustiness. The degree of dustiness for cach
job category was determined after consulta-
tion with persons familiar with the environ-
ment and conditions in the varioys work

ol 17, | AR

June,

8 b -~



-

A R
zgm SRR
£ ‘ﬂrrﬂ’-\’r)—r' w..\'-g % \§‘ %&é}

I.UNG CANCER N Asaasros umw P A
* \- q’t\(—"

.- P -
3 o~ \"

£

, v e .”'4
e &+ n s
( T T s Lo
) U ¥ ) w
R .\ o, 3 Aversge At .eoea..... decvonvesas [ 1} -
1
.., 4{ * Less than 0.5%.
A :

areas. " For the purposes of calculation, the
‘assumption has been made that the relation- -
. ship between’ these cz!cgoncs ‘is linear, and -
that Category 1l is twice as dusty, and *
Category Il three ttmes as dusty as: Catc- <

zor;l

Tux.t 3—A’umber ond Percentage Dumbslwu
by Espaswre Category - - -

The fourth variable, smoking habits, was
similarly tabulated and is shown in Tablc
4. This was included Ixcause the mforma
tion was available and because smoking was
regarded as one of the variables which,
besides the environment, could conceivably
influence the development of lung cancer.

- As used ‘in this presentation, the term
- smokcr refers to.a cigaretle :mokcr hablt-

R

Tuu: S—} mr-by-) m Expmc o[ C ohorl ond Dralk Ratu per JDOM
an-Years of Risk

’oo "ol
.

T G0-F . onreecirssrmssesenensenrsn

svan cosese

P T L L T T L R P N L LT

comssssassnsssvassene R

* Totals.
Av-\uyurul

L8

mny smokmg more than ﬁve c:g:.reues per
day. Persons who smoke 'pipes ‘or ug'ar; .
exclusively were not considered to be smok- -
..ers for the purpose of this study, - by SarWEL
- Table S presents ‘the yw-byyu: exiE T E
permof tbecobonandmdimcsthe '

e

TA.Iu: 4~—Number and Plrcm{ Dutﬁbm
by Smokins Ha!na“

"number of deaths cach )w from spccxﬁcd
“causes. In general, a case. was cons1dcmd
-to be “proved” as one . of _pnmary Gancer’ f"‘i'
"of the lung when the records showed’ that
the diagnosis had been supported by an-
autopsy or surgical resection of the lung
_with microscopic examination ol the re-
‘moved tissue. In one case so consldcn:d
howncr dxagnosns was wnﬁnned bj bron-

——

ri

Cause of Dealh -
- No. Ahve Proved c .
At Regtaning Primary ‘m’ Otber
of Year Ca. of Lung ) Ca. of Lung Causes
. . ) s8a M PR S ‘12 N
942 R TR R - ® . 17. .
. sz -0 ) [ 28
. [y 3 ) | o
- .54 1 0 - 3
. 5810 3 .0 » ‘
Tolalt . lneeiacenncanrenentonnes ’ s 10 ‘
M T !
“f*roved ” rute per 100,000 tnan-ywars of risk = s = .
TSIy !
“Towal” rete per 100,000 man-years drhk-a—‘—:—;‘,j—- Mo “'

Rrown—Truon
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chosmpv with vxsuahutwo a.nd bnopsv in
« another, although there’ \v:.s R0 autopsy, the .

diagnosis of primary cuncer. of the lung

seems o have been b-yaod question. -

Sl The term. “suspecwed” primary cancer of
S e  the lung was applied to.those cases in
e which the -diagnosis remains in doubt but -

DR some of -the evidence points to cancer af the

would be \'cr) closc to tbc ’9:“' ~.h:vcl
of slgmﬁumce. Hcm-tvcr, havmg io' j
12 ‘cases, 'we are not’ aboi'e th\s kv, ,an

thcre!ore the hypothesis thatz.‘bcnuk mmcn.
~do uol hive a hx;;hcr moﬂahtv Hrom' “lung
a.nccr than does the general populmon an-
not be rqea:d. - Nevertheless, -the, uccur-
mcc of 12 cases n “this’ sam[o!c puid -

R, . lung. There were three such cses..- " * " increase the rate to'a point which a;nproadm
ST - The term “man-years of risk” !us bc:m -the significam Jevel. Beciuse of :the tre-
C " used to mean (he number of men af risk’ ffncndom un;mancc ol. the: qucshonabk :
NUREEEE: for the year under observation. 'J\ ptrm “ case m this respeat, Some deta:l :cgardmg
= ..+ -who lived throughout the year was tounted - thém will be given here”
e e . asa full man-year of risk, buxonc whoaned In ‘une Ofthese , @ses., et :
JriT 0 during the ycar was oounled as on&hdf a ,-unocr'cf the fuug s’ based.npan_jigc-x-r:\

. .u w-

-. ‘man-yeaf, i - SR L :
ER " . Deaths occurnng in tbc cohort and in’
: which lung cancer is considered to have
been proved as a cause, are shown in Table
6. In Table 7 are shown three deaths which *.
have been eons:dv:red as’ suspccted" lung
cancer cases. ~ ¢ : E Lo
. An indication of the zmmmnce of these -
“suspected” cases in interpreting the rtsults
.. of the calculations is desirable before fur-~
T ther discussion of the mortality rates which
o are derived in luter tables. For example, it |
% < happens that the rate found for the proved
: . cases is close 10 the “expected” rate based
‘on the general population figures for the
I’rovince, as will be shown later, and on
this basis we should find cight deaths from
Iung cancer amang the cohort. - Actually,
nine cases were observed. 1f, howe-ver the
3 additiona! “su‘pcctcd * cases were. in-
cluded, increasing this figure to 12, the total

R mteqm-umm and, altbough ™o amopw was

“perfurmed. the death certificate” md)catb
that death wac duc 1o Iung aancer.: NI
well known that thc X-Tay appcamncc m
_ﬁbrasu c<;,-caa!l\' if a localized dcmm m
"a mpcnmpov:d .ubcrculous “lesion is s
cnf can_ simulate that tr{ A" (umo?.-;'

AN

' |tsc1f docs not ;u:txf) ‘the. mduqun af1h:.<

et

case as ‘one of prmcd cariccr« ;ﬂ'k" .
lung “A second Qe Was certified as havmr:
died by reason of hydrothorax, powbh duc
. to Iung cancer, but again there: ‘Was ; mo -
surgery and no postmoﬂcm ‘exaniination.
In the third case, altbough it was subjected
to autopsy, two pathologists disagreed as ‘to
whether lung cancer was presént. The death.
was certified as having been due to chronic
_myocarditis with ncphnus ‘and pulmonar\
‘congestion, and possibly cancer of the lung.~
On the basis of these facts, it seems unwar-
ranted to include lhcsc three cases among

- . 2w Tamg 77 Su.r)edrd' Primary Concer o{ the Lung R ::-"
’ Cam Neo. A:._- Smoker lxpuu:-'-.—. Died Awopsy
Lo el RN e S Vol 17, e, 1956




ER m ASBI:STOS MINERS

Wbt e L wuit ,r,..ﬁ-:_x;..,.;,;‘.’:‘v::ﬁ;:-_’
YT e "proved" mstancet of jung ‘ancer,” On the FiC Tasis 9-La
-;_":',1'.~ - u\crhznd,lheyannot.mlumess.'bedu- s e '
e T _regarded completely. It is for this reason 'g.'.,,,, of Persons and
( R that ‘mortality rates have been calcuhted Yo Sk
- . . - both ways . wﬂ‘,‘m e
| SN LR - Table 8 gives the rates by agc groups. -’ '. o-'o".'.......'..;...'..'.' ST .
? ol s The rates by length of employment are mm 7T ¢
’ N shown 1n Table 9. During the first 40 years o
"<l 275 of employment, the rate rises, an observa
\ L tion which scems pbusxbk ‘since. the. men -
; P ‘,“.h'i’; were growing older, - However, ‘after. 40A _

Sl T years of exposure there arc no “prov

) SR rases reported for a total of 240 men dur- v tovl-m-ml S " EROORNI .
Lot ing the six years, or about' 1440 man-years . $4iooiol egieee.  $0
oo Lo Tt . o < -9, ciemer ineacdgeseopsese 1 2 ¥ -
SEIDEENE of exposure. When the “suspected” cases - T TEIUIEN T M
ST, e are added, one éase docs show up in this ; RO 8
A ..' ) . H . ) . . -8 -
| T vt Tnu: &-—ng Cuncer Decths by 49: =
1 - es e Growps - . - N .
TR Number of Pmon- and Number of hm: Cancer Duth- dlcatcs that thc mcmbcr< of thc cohort ]
e e e TR Negi oo NeofDuths - - did wot die from lung cancer at. a younger
LT S _A.:oo-vuv, R l'er-m T Trvd T Tew . age than the gcncfal ?opulatxon.
T ’)—«{}": EETE U _The rates "by ‘weighted cxposu.rc “are .
{ - 2 : as 2 3 shown in Table 10, and it will be’ notcd
_3 ° -0 that thc) present slrong cvidence against
438 . v 12 asbestos bring a. mrcmogemc agcnt ior. if
, o ‘ S e exposure to asbestos is in any. way .con-
(, s Annual 'L“"t ﬁ:"':“ Vieath Rates. "". '°°°°“ - - nected to lung cancer, we would cx.pcd that ’
c s Ameme T proved L the longcr and heavier. the oqmurc “the
. Xt . « higher the rate that would be found.  The
CoL SaC e S o8 . only possible error .in this mlttprctatm
L hgmsmmin et M 0 % could occur i the weighted exposures were
. Overale oo 1 ; R ; . m\ef&d’ related to’ ycars “of emp]o)mmt.
ST - . TAau‘ IO —I.-w Cmrr llm!lu b)' E()mtt .
J;n:n(xl Thn\ would producr a nte of 69 : . enei ,'_=.,¢_, AT
‘ ( ) - e - -
) per 100,000, again demonstrating thc im- \ o “ Nore: of EEae
portance of these questionable. but “un- N:.( Deoaite
proved,  cases to the final  conclusion, tumm No. of
. . . Category - f'ersons Proved Tota!
because, if there were no cases in this o . R
number of men with long exposure, and if XL 3 <
asbestns is a carcinogenic agent, it must be .8 ¢ .. 0
concluded that these 24 men have demon- - Tousls ... ° swe e T
o strated considerable resistance. This is a bio- N
: ) logrical phenomenon which has been observed Annual fang Cencer Death Rates per 100,000
- - . . . . Man.Years of Exjosure
L. previously and is comsistent with the theory .
: of an intrinsic or endogenous factor in can-  Category Proved Tota
. cer. The only othds explanation would be R - n
that the su.fr:cmihk'- members of lhif age  Mwn s o e B ¥
. ggvp had died carlier of lung cancer. Table Overall o .
i 18, which appcars later in this section, in- S _ AR
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curred. Tn fact, the a\cragc number of years
of mxploymmt for cach expusure ategor\
is almost. identical. .

“Table 12. \vhnch de\dops thc nfcs for_,'
' smokers ‘and nonsmokcrs, is most slriking.

It shaws that not a single ‘case ‘of 1ung
cancer developed among the 1265 non
smokcrs and that all cases of lung cancer,
both "proved' and "suspcctcd occurred in
smokers. © -

“Table 12 was $0 stnkmg that ‘It was fclt
that further verification was necessary. - It
was possible that some abnormal dmnbu-

tion may have occurred L g., lbe non-

Tun.z 13 —N:mbcr u\d Pcnnmgc Dutribum
of Smokers ond Nonsmokers by Agt Grou;:

" AmOroup ... - &notor-!lmhr 'Um ’
WMhooireeraeeee. B30 e Ty
&84T 806 . o™ - 4
s T an - 302 3

T 0 1
1
»n
€«®.

in whlch case. the hea\'lcst welghted - =

posure (Category ‘TIT) . would . show * thc"
“shortest length of mxploymcnt
‘which lists the number of persons’in various .-
exposure .categories by fength of - anploy—_:' o~
ment indicates that thns etror has not oc-:

B B

u\-n.—”“’

: Smbm ud Nmo&mf\r

Tablc 11, Cornoen

smokcrs ma)\ : ‘have mcluded a !argu
. percentage of young mcn Con5equmﬂ),ad
' ditional Tables, 13,:14, and 15 iwere con
structed to show the 'anbunon of smukers
and nnnsmokcrs b)"agc lcngth of cmplov
ment, and degree . of. ‘exposure. - Ahhough
there are’ slight dxﬂ'cr:nces thc;. do nw
accqunt for the fact that all obscrved case-
of lung cancer were in smokers. In Tespect

to age (Table 13) the combmcd average

’

. age of the smokers was 4.9, .years. less_than
“that“of the nonsmokcrs ‘Table 14 shows -

hat as far as lcngth of employmcm is con-’

TasLe 14—\ umbcr aud Pnra:age Duln’b«:un
a] Smoler: ond Nowsmokers by Leugth
.o of Employnwnt e

o ” <

Taneth of

Employment Smoker Nonsmmoker Unknown

TR . SN % I %S ... 00
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cancer of the lung were obtamcd by ‘sex
and by county for the years kSO through
1935. In addition; - all death certificates

- which specified primary ancer of the lung,

_and all those which indicated’ lung cancer
but did not specify the origin, were exam-
med for the years 1952 through 1955.
“Table 16 gwrsn tzbulatnon of the’ numbcr
of deaths from Iung cancer’in the. vamcc

. and in the cohoit for the years 1950 through

© 1953, and shows the annual rute per- §00,000
in these scgmients. It will be noled from the

. ':‘,‘ ','? . tabke that . the ‘mortality " rate - for  the
BTN - - “proved” cases in the cohott is onlv slightly
HSEE 7 cerned. the smokers had wiirked .abum 2 " higher than the rate ‘for the Province.

R - years less on the average ‘than’ the . non- . \When the >u<pected cases are mdudcd in.
L mokers. With lnngrr exposure and greater. - - the calculation, ‘the fate for the cohort’ n:s
S age. one would expect - the - nonsmoking . “10733.8 per; 100000 :which is ‘about -50%
mETL e ‘group s <hona h:gh.-r e i fiing ‘cn Ger ___bugher than the ratc‘for the Provmce. Thi;,

weree due 10 a~ln.>lo~ ‘Table 15 shows that

- - the <ume {for the two groups. Thereiore.’
- this variable seems to be 6f no m*q-un.m:c .
in accounting for this- dxﬁ'crﬂlw

The result of ‘thiz addmmul :\na]\q~ aa

it vul! be rea:lled -from tbe pre\-xou: dis- .
) e
“the average exposure categor\ Was “aluost ~ - €usdion "of “the efleit of the ‘“SW‘"’

cases on the. results,” approa:hes but ‘doxes

" not exceed thc ‘significant fevel, ..
Om funhcr interesting obscrvatmn Arom -

'lamc lo i the Futher marked i mcrczsc “in

(. that none of these taclur- appmn xu |<-wn ‘1“' ttal "“’""" of cases for the '"'“ ince-
R the effect of Table 12,777 " letween 1931 and 1955, Ttis assumed that
E Cenparison of the («hur. I'.r;‘ ricnee . At heast ot of this ° ‘increase’ is duc to m-
S oo wdth that of the Provines.of Qucbec, The proved revgaition: and rqorting of fung
"t 1 minion of Conada, and the United Stotes — camer dunng the :mer\ul For this reason,
. In ‘order 1o auke a ammparison of the - the vears 1934 aind 1933 were thought to be
F . - . - .
B B ¢ X]ericnce antong asbestos miners with that  more nearly rq-rr«-ntatnc of actua] condi-
) T the general pojaulation of the Province of  tions. Fven. =0 it 1, quite likely. that the.
s " Quebke, statistics were gathered: as stated  general populatmn is ot “studied " for lung
3 catlier, ‘n the office of the Division of cancer with the «ame diligence with which
’ ’ Tan ¢ 16 —Comparison of Cohort with Pr.-riu:(”n]" Quebes oo
L. lersans 1088 .. 3wl 1983 19 w1 Tewd 0.5 -
Erovince RN U THE =’ » w  aw v os
. .
- Cotrt et 3 . . 3 ! 2 . ns
.- ) Proced [ 2 () 2 1 3 * =3
Province 1.192.000 [ ] e ”ns 81) R R L] ne - o3
- nrdudm-t-u- S e e - . .
L aortecs:
n v fgures. # ummm.mwm(mddumhmndﬂ*m
".‘.\ww'x“u;nwu‘mnnm«(- cuumersiad popuisios for 184:, a0d the estrasied OGBS for 1954 .Rapwor:. Ty ge & D= -
G ter alive 10 CORS o: twCIBOIng & 1K _
" Rrawm—Teruon R - - LT T 683
/‘ -
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{in this disease.

646

1 Estimate for

m
ummnn hDeWu.

--,.

!hxs dxs&se ls lookcd for m the mmefs and

it seems. probablc tbat the. mortzhty ‘rates. ‘18 “shows

“for the Province may bc low.. This would "

ww-ﬁmmlmhwmp-vm-wmumppumuluumm

Thxs nmpanson- summanze& in Iablc A
that “the obsmed ‘Tiumber_ of

dwh in our samplc is not’ sngmﬁcaml\

appear to be substa.ntuted by lhe .fact that- .gru(ef than the expected number of dnx.h&.'

the repomng of casa in thc cohort showed”
no such .increasé over ‘the same pcnod.
Table 17 was comp:led to show’ the an-

-nual ag&speaﬁc lung cancer “rate of cases
'_,m whxch the death ccmﬁatc .merely read .

canccr of thc lung. ~.as, dxstmgmshcd fmm

; those in, wb:ch the diagnosis was conﬁrmed
‘b) autopsy. surgcry or bmpsy Thc term .

“specified primary” refers to those cases irf.
these two categories in which the tumor was’
specified as having originated in the lung.

It .will bc noted .that, of . the total cases
" reported in 1955, 2 much htgbcr percentage

than in 1954 were specified as primary. The
table also shows that a hugbet percentage-
of the total cases certified in 1955 were
proxcd again mdnatmg mcrasmg mterc:t

A companson has been. made- between

the age-specific rates shown in “Table 17, -

and those for the cohort, shown in Table 8.
An average of the 1954 and 1955 rates for
the Province has been used; since the 1955
figure was higher and may ‘have been ex-
ceptional.

based ‘ou the average of the 1954 and 1953
figures fur the Province. It is true that, in
the case of the age group of 65 and over.
‘the five deaths provnde a figure whsch is
almost significant at the 95% level. - "How-
cver, it should be moted that this number
mcludcs one of the <uspected but unproved
. cases prcvtously refem:d to. Furthcmore,
it is' rather lnkclv that, the rate - for the
general populat:on is undcrstzted in this

age group, for the ohvious reason that the )
exact cause m‘ deaih m the very old i s not

L

Tuu' I!—Comparuou nf lhc Adunl ud
Expected Number of Lung Concer
. Deaths by Age Among
Asbestos Miners

-

1'«2' Specited z ‘ ol ME:°'
. Primary Rets - No.of ~w :
Onup per 100,000 Miners Deaths ®* Proved Total
18 3901 et ¢ 1
S8 MS LI 2 1 3
g w0 e 3 4 3
] - 3 ¢ -, @ 0

* The etpactad dumber ¢ based oo the svorase of the 1954 snd
”%SA ‘?:nuuthmmvam
y
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a mat:er of the same mle.nstly of mterest

as it is in younger peuons. e '-. .'

Table 18 also answeri a. questm pre-

viously raised. It shows that the mcmbers

of the' cohort have not died from !ung an- i

lation, ‘and that such an cxphnat!on cannm 5 madc to the effect “that untxl rea:nt]y tung
be offered for the absence of lung ancer* ‘cancer has probably been undcrdnagnosed

in 240 men with more than 40 years of *in the older agc groups in thc gcncrﬂ popn- :

‘Province with " the’ mmeﬁ it shouldbc
shown that their age distributions arc m-.-'

qmabl) the same. That lhxs is the acc_ q!,
be observed from Table 19.” &~ © &% 27

It should be remembered that the miners.

retire and comequcmly, it can be- expcc!td
that the oldest age group will be larger in
the ‘general population.” The daza prcscntcd
in Table 20 indicate that the lung cancer

rate generally decreases after age 70. Thege-

fore, we could expect the rate for all people

over 65 to be smaller than the rate for the ”
'Agmup between 65 and 75, which would apply ~
to the oldcst group of miners. It is felt. .
that by using the whole adult male pormla-.

tion, we have developed rates for the gen-

eral population which are somewhat lower’
than if we had been able to exclude the.

people in the general population over 75. .
A comparison between the asbestos miners
and the population of the Dominion as a

whole was made. using statistial material .

from several sources. In one source, Phil- .

lips *® gave age- and sex-specific rates for
Canada for three periods between 1931 and ™

1952, The rates for mak-s are given in
Table 20.
These figures show stn‘kingly the increase

Rraun—Truon

~,-compansm it is- necessary 1o combxiwe thc

rates for certain age” groups s - order ©
conform to the age d\stnbut:ms uscd in ﬁns
-study. Since the exact popula.nons in; “each
age g'roup for the years mdaated is” pot

‘known, this must be an’ approxxmatxon. :
Howcver. thc rates would be ‘somewhat '2;_'?- ;

follows: .. %

A:ecfwv o
044 . -
AS$4 to L TT
$s64 - - ‘.'. Looengy e
S+ o 2

‘These fates are in gmcral, : wcrth;n

thosc developcd for the total (prorved and
asbstos winers. The only largc difference,
however, is in the age group of 65 years and
over, and it is quite possible that the rate
for this group may have mcmscd for

Canada between 1952 and 1954 as it dud o

for the Province of Quebec (Table 17 ).

A further comparison has been made with’
an over-all rate obtained from the Amierican
Cancer Socucty for respiratory cancer deaths
in' Canada in 1953." This rate, for males,
is 20.8 per 100,000, or § more per 100,000
than Phillips’ 1950-1952 rate, and compares

© with 25.3 per 100,000 for proved cases and
in rates between 1931 and 1952, and this _

33.8 per 1ooooo for mtal cases among the
647

2 B .
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T i forc, possxb!y moare ‘comparable o the data’
- " {or the miners, agespecific rates were .com-
puted from *Vital Sutistics of_ the Unted T

. &
-t _._—c_

“u..

‘; _Tates haye been _tabulated in’ Tab‘szl .

_ with the rates of 25 (or 34 for total cass)

. . 4 SAS "
N '-.s«o:omummw.m'

Age or ithe Adull: ¥k
ot of i Unied Siics 5 35

0" ."‘ t:uu iup-md
w _,‘ ‘ : '-ﬂ ] u
Ligem LT s
:.': 1.15 <
.. 83

e

- Data lml."hui muidm u-m uu.," vu.l
manieL o
a.sbcstos rhiners in tlus study Teis thué—
fore obvious that there are no “important
dtﬂexmces between the rates” for asbestosv

miners andthosc(ordaegmcrzl popuhbon
of Qucbcc and the Dominion of Canadi.-

", Since it is probuble that figures for tbc

Umted States are more complete and. there-~

States,” Volumes T and 1I, for 1952. Thcsc

'It asappamntthat tbesc -Tates oompart
favonbl) thh those for the asbcstos miiners -
as shown in Tible 8 Sn‘ll other rates . for
-the_ _United States were oblained’ from ‘the:
American Cancer, Soact) and for. males
~ these were 25.3 1 pe: 100,000 in "1953, and
. 28.0.per 100,000 in 1955. They ate ‘not -

" identical m:th the ratc alculated from thc

ﬁgurcs of the oﬁ')oc of V'ta] Statistics, but -
this is possxbb beciuie the American, Can-
- cer Society rates are for males of all ages.
hevcrﬂ'neless. tbey, too, compare - favorabl;

obtzmmg arnong the_ asbcstos mmcrs e
- Turning for a mqma:t 1073 compansod :

betwecn the asbcstos miners ‘and persons -

* who are cxposed to asbestos in one form
or another (as d:mngunshcd from the gen- .
" eral popuhuon groups just discused, who -
__have po.exposure) an interesting obscm-

© ~‘tion can be déveloped by deduchon. ‘Hue: -

", per % has stated that there are about 35,000
persons exposed in the United States, and
we have foind that the Canadian mines

s ‘. employ about 8000. Elsewhere, it has been -
.. _ estimated that the workers in England who

\ d'"
- - ')_.‘

P

DY fn.

2,7 p,‘u -

" have exposure tota! between 3000 and 5000.
Wlt.h workers m Afna, Dmmark. Nor-

- ‘..

2. e A
LTSI LRSS & 7 »

V""""“v ,I\..,.

e -

persons v

‘world, “and” tt‘can e a.ssumea
number has been fanrl) constam in tbc 20
. years since 1935 ‘when the ﬁrst ‘case ’ of
asbestosis with Tung” cancer was tcpoﬂcd.
- At least 1,000,000. man-years of exposure .
has ‘thus been’ accumuhtcd, and ﬂus ﬁgurc
.can be divided by the approxxmaxdy 150
cases of lung cancer with _asbestosis re-
ported dunng the 20yur penod, _This
gives a rate of ‘15 per 100,000, whxd:_xs at
lcast indicative that’ my lung cancer ntc
: which can' b'e~a!°cula1ed"for ,"'w rk e

* posed to asbestos dust is not much” grater -

than that for tbe uncxposcd popuhuon

Compamon Btlwccn E:qht Counha "Ad- -

jacent to the A:be:to:-Produnng Arm and
- Eight Selected Couutw: ~To compa.re lung

roundmg the asbestos-producmg arcas thh

'b&m niiners are l:kdy to rcsudc thc ntcs

“were compuied on the basis of ﬁgures for -
the years 1950 through 1955; - The eight .

* counties wlmcd for compancon were Ar-
genleull Chateaugay,
-neuf, .~ Richliey,
. ‘Hyacinthe,

tion throughout the Province. The counties
- selected because of their proxxmnty to, the
asbestos mmes include Arthaba.sh .Bmucc.

~Drummond,* Frontenac, . Mcgzntxc, ‘Rich-

. mond, Sherbrooke, and “’olfc. T able 22

“shows the number of lung cancer deaths
for the years 1950 through 1935 for ‘each .

of these counties, and a mortality - rate, .

based on the adult male populztion in 1952
.To eanphasize - the comparison,- Megantic
" County has been shown sepantely, as has_

. the Province of Quebec and also’ the Prov:..” .-‘~_ SIS

“ince with the eight’ asbsws-ﬁmducmg
counties subtracted. Bcause of its ‘unique’
~ lung ‘cancer death rate, Montrcal et Isle de
Jesus has also been listed in ordcr to provndc
further comparison. ~* .~

It is apparent from the tab!e that the
lung cancer death rate for the cxght counnes

Vo! 17 I-ue 1958

“. & el

Y T

‘Gancer morhhty fates in the cwnbes sur-" -

agm.ber group of counties in whsch'no ass <

Montmagny. Port-.
Rn\lere-du-Loup, LSt

and Terrehonne, mam]y”bccaucc', ,

_they represent 2 wide gtographlc dlstnbu« '.




-

immediatel ¥ "s-urfduriain'g' the isbeslo.s-pr& '

)lnu-uf (‘ounx( Coumh S

Euht * um:

£t Releciand Coun

Frovrioce of uoh‘e

Province of Queb-e tons okbl
*‘ad jace0t” gogutics .

‘Montrea! et lale de Jomny -

* [1 s aured 1hat all Tk tunt cuncer desths wocurred after age 0.
T : o S T

- . ‘ - - -

R L R

‘ducing areas is practically identical with that -
“of eight counties selected - for companson
While: Megantic County has a rate nearly
twice that of the combined eight selected
counties, it is lower than the rate for the
Province, and considerably lawer ‘than the

_. rute for Montreal. The figure for Montreal
would certainly be higher except for . the

very low’ numbers of deaths reported for
1950 and 1951,. and it would. appear that

in those years-some error in reporting has
undoubtedly been made. On the basis of the

other years, 1930 and 1951 deaths would be
expecied to be about 200 greater. This

" would result ina raie of 40 per 100,000,

- The onb poss'ble conclusion from this

comparison is that there is no ev idence that ©
the persoris who live and work in ‘the coun-’

ties surrounding and adjacent to the as-

bestos-producing areas have any greater

incidence of lung cancer than those who _those on. whomi such mformatxo

able had a v.elghted cxpoeurt placmg thcm~ L
in Category III, and. six W ced’in ani:
" exposure represented by’ Categ ry 3 )
There were only 17 among. thcse pmvec_l Y
lung cancer cases in which we’ ha\c in--

live elscwhcrc in the Province.
Comment on All Recorded Luug Cancer

Cases, Liring and Dcad, among the Asbes-

{05 \Imer.t—-Although a simple enumera-
tion of all the known or suspected cases of
cancer of the lung in these areas ha< no
particular value from a statistical point of

_view, it is of interest to summarize such

- cases for the record. There were nine deaths

prior to the beginning of the time periad
covered by the study, including one in which
the diagnosis was mediastinal lymphosar-
coma.
vestigation, there were nine proved cases
and three suspected cases in the cohort.
Through 1956 and to date in 1957, there
were eight deaths, six of which were merely

Reown—Truon’

During the period covered by this

s

Ak lle

“lymphosarcoma, msotbd:mm.anc& ofthe.”.

leg with metastases to lung absce<s of lung, i

.. .\v—'- N

and caucer of ﬂ'\cpa.ncrcas Onco &r was
dxagnosed on the b:ms ‘of x—ny only. -In
addition, there are now living fou.r cses in

“which _the dxagnoctnc cndmce is stmngiy
"suggestwe of lung canccr Thl; ft"amtal of .

33 ‘cases of all types,: mdudxug 10 "‘sus-

“pected” but unproxed ases, md 4 that aré:

still living. The | rcmammg 19 tonsutulc !he
total of proved ascs f cmwr of tbc lung‘
among the asbcsto‘ mmcrs since’ 1940 IR

The proved cascs avcragcd 59° vears of

age at death, and varied between 37 years -
"and 68 ya.rs Theic workmg span ‘covered ..

pcnods varying from | a mxmmum.of-.ﬂ
years to 2 maximum of 37 yai's. '.’Orﬂy
three men had less than 25 years of em-

) Loy

ployment in the mdu«ry Sc\'m ,among

3 "

formation regarding. the presence of as-
bestosis. - Asbestosis was present in nine,
although it was minimal in two.

another. At lcast seven of the 19 proved
lung cancers, thcrcforc, were not accom-

panied by as&ﬂrosns. -;._;'f TR

Summary and Conchmons
Interest in the question of whether there

may be an association between lung cancer

8 D am-.

11-',. ,

Two gath-. .
ologists disagreed regarding its presence in .°




" : " . f
" since the report in 1935 5 by Lynch and Sxmth -rthc whole period; but3771 ‘of.
~cof &’ ‘asé in wh:dx lung cancer and asbes-

10sis were both preséut.” As’ additional s '_-'
in which the two discases coe.xxsted were
reported, a causal association appears to

®have been  gradually accepted by many
authors, although some workers considered -

the correlation to be inconclusive. The pres-

_ ent study was undertaken in an effort to de-

termine whether & causal relationship did,
in fact, exist between cx]-osure to asbestos

- and cancer of the lung.

Since most - earlier smdxs hzd “been
limited to enumerating the fung cancers
found in ccrtam selected samples, such as
cases coming 10 autopq or death certificates
in which asbcstosas was mentioned, it was

apparent that ‘they could not fulbll the re- -
v quirements -of ‘an epndemsologacal and sta--
tistical approach to ‘the ‘problem. The

present study was, therefore, . des:gned to,-
meet the requirements of this method. -
Aftera preliminary survey to cxplorc}he_.;
availabifity  of ‘reliable “information, " data
were gathered on workers in the asbestos '
mines in Quebec, based.on their medical
records. A cohort was defined as a group.
of asbestos miners havmg at Jeast five yean \"
of exposure and who were in the mduttq
in 1950. Data relative to their characferistics

“were collected and ‘their status at the ‘end
of 2 six-year period of observanon was des .

termined. In the casc’ of those ‘who" had -
died, an exhaustne scarch of dmth certif-
icates and i msurance records was ‘carried out '

in order to determmc as nca.rl) as possible
the exact cause of death. Mortality rates™

from lung cancer for the general population
of the Province of Quebec and its various
counties and for the Dominion of Canada,

- as well'as tbe United Statu were calailated |
. from’ statistics "collected inthe appropnatc

places. Comparisons of the rates obtained
for asbestos workers and for the other popu-
lation groups were made acqordmg to ac-.

E cepted statistical methods.

- Records were obtained on 6091 pcrsons
who fulfilled the criteria of the cohort. Jt

4 AKCHII

‘." “" capm-w {-_ n,i"':}*."*

.computed on (hc baszs of -nine..
O deaths'among thc cohort was 25.3 p:r 100--
*.-000. \When the three “eucpccted “cases v.crc
;,~added the' mtal"'rate for the Cobort’ rose” -
_to 338. The. nnportance of ‘thc ..sucpcctcd :

‘?"f..( ‘}a of :' ";'—»L " 'P‘
£S;0F; mausmmu“wn;{
f

R T T
z_ v

as not possx‘b! trme 33 of !

~ 5958 e fouind o be RS *4955

o WL 300N

] ving a0
or tater.. Of the 187 lcmn’dag, cancer..

of the lung ‘was considered ;tqﬁza‘vé%em -

" reasonably proved in. 9 and ‘Ee strongly
suggested in 3. 5.

The meinbers. of the "cohort” w e' studlcd
with respect to age, length of emplo;mcnt

a weighted average of tbcu' ‘;xyosure, ‘and

their smoking’ hablts It s',fpund that
4673 were cmokcrs thhm the dcﬁmtnon of

that term as used in this dudy Thxrty-four

RE 4R 4

'pcf cent. of thc cobort wcre morc :.han 45

......

per cent had K \\ctgﬁted exposurc uhnch
placed them in the category of h:gbﬁt ex-
posure.. - -

.'.*’

The murtzllt) ratc for ‘hmg ccr, ‘as !

.- ,\

but unproved casés in determmmg these:
rates has been reiterdted becausc it is. llkcI\
that such cases, “would_ not"be xnc‘luded an
the statistics ‘fof the gencra] popula.hon and

because they mﬂucncc lhc resulls $0° mati- .

edly. . B

According to the‘ﬁndmgs m thxs study, -s

the mortaht) rate from lung - “cancer. “does

not appear to increase with® ]ength of ex- - -'
- posure or with’ degrce of cxposure a fact
which presents strong mdcncc agamst thc g

arcinogenicity of asbestos. . AR

‘Comparison of ‘the expenmce among thc
asbestos miners with that of various seg-
ments of the unexposed, comparable popu-
lation shows that the observed. number of

. Geaths smong the miners is’not: .sxgmﬁcznd_y e
" greater than the expectcd numbEr *The Tate
for proved cases among the asbestos miners

(25:3 per 100 ,000) compares_ ‘well thh the
rate of 22.5 per 100,000 for the rest of the -

Province, and 20.8 per 100,000 for adult

males throughout the Dominion 6f Canada.
It also compares satisfactorily \uth rates

-t j"’,'..-'v-' uz 17, Jm. 938
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Finally, in this matter ‘of - companson, _nt
would appear that the world-wide experience
of persons exposed to asbestos dust is not
worse with respect to lung cancer than tha!
of the mexposcd population. -

The counties surroundmg the asbestos-
-producing areas, in which it is presumed

e.gm.s' mkkks; ;

most of the asbestos miners live, ‘have”al- -

most 1dcnbczl momht) rates mth those of -

PEN

. Province, and are lower than thOse for. the

-femaindef of the Province, and mud\ lowcr
than the rate for Montreal. -
Since 1940 there have ber.n !9 cases in

. which the diagnosis of primary cancer of --
" the lung may be considered to have. been

proved. Approxxmatel_\ half of these cases
were assuciated with asbcstosm. All but onc .
died in ‘the recognized “cancer-age” a.nd at
lcast one-third had only the: lxghtect ex- .
pusure (Catc-gon I) to asbestos dust’.

On the basis of what are believed to be
complete and reliable data, lt seems fair to
conclude- that the asbestos’ miiners in the.

Province of Qurbcc do not _have a qgmf- -

icantly higher dcu.h rate from lung cancer

than do comparable ceg'mcntt of the gencral
Jopulation, - - P

Furthermore, lhc dczth rate fmm lung

cancer in the areas cnnbguou: to-the asbes-
to~ upwrations is comparable to that in areas

Widely scattered throughout the Prov ince of

Hudm and is lower than in some urban-

REFERENCES

.1 Aluen. Escolar,
Keview of A0 Cases, I !mernal. Coll. Qurgeuu

2,:373-379 (Sept.) 1956, .

2. Allen, M. L. Hnnchnogmc Cucmoma As—
{'seumvnoconiosis : - Report of 2.
Cuses, 1 oIndust Hyp. 16:346-347 (Nov.) 1934, -
A Canier, I: A Contribution to the Study
of  Adesusic, Arch. mal. profess. 10:389-595,
tagu. . -

4 Anderwon, C. S, and Dible, J. H.: Silicosis
sl Curerenna of the Lung, J. Hyg 38:185-204
March; JOiK,

P Hawder, E. W.: Advestosis,

< Sun - . Touon

K.: Bronchial Carcinoma: '

. Deutsche med. .
-\dmid.:r 6:’40'-4(!‘ (Mard ll) 1939. -

*ized arcas within.the Province.” . .

“of Tobacco ‘Smauking, Panel “eﬂ!n(. Ball: Neywr

G, .
'_and Abrams, H. .K Occupnmns ﬁgaruu
Smoking _as ' Factors in’ ‘Lung c::&:};x@f

'Asbeqous in Mine and Mill Worken. .LILA."-‘-

hﬁ. 89
7. Behrens, Wy~ Jei 1'ht @n‘ar
Pathology ‘of Asbestosis, ’ Zaachr. Un.!
Berufsicrankh 43: 129-!40 (Jmc 15)
8. Berblinger, - W Img of

tigu of - Wod:m'm 8% Asbestas !’t&ory
"Sifikone Forack. 1184, 95U L TR
L~ R O

=i Fabcicaion, Tnformatiod. m‘m R
S Depanmcm ofthelul o("'-"

Pob, Heahh. 44-171.131 Feb): 4955.»«‘

Sooet).. lnc.. -1956 fa o
" 16. Camer. P Asbstam Ca.netr—o 1hc .
* in discussion on_Smith, W, E: Snrveyo?,Same T
Current British and European Studna of Ocmpa
tional Tumor, Problemg A.lLA.”Arch.
~ Hyg. 5.26&%3 193..\ .
‘17, Caruer P.: Somcauual Obsenntmﬂ =

Arch lndust ' Health’ u zm-zw (umh) 1955.

86S (\'0\) 1951, -
19. Clynes: Aebestosns and Snl‘cosxs. Bm. M J

1:379, 1931, e -
20. Cofiim, G. J.; Duryeql'LC. llmer.H.C.'

Pardec, H. E B, and Wynter, E- L.: TbeEJecu'

York Acad. Med. 32: :133-156. (Feb.)* 1&‘%»-

- 21. Cohart, _E.M ngCamerdecommlc -
Status, Cancer 8:1126-1129 (Nov. Dec.) 1955, ~.

22 Cuoke, W. E.: Pulmomq Asbsto&a Bnt. .
M. J. 2:1024-1025 (Dec. 3) 1927.: AT

23. Cureton, R ). R.: Squamous Ccll Carunam
Occurring in -Asbestosis of the Lung, "Brit J.
Cancer 2:249-253 (Sept.) 1948,

24. Cuder, S. J.; Schociderman, M A and

- Greenhouse, S. W.: Some: Snusunl Camden—

" 651



’

T )
arS S

-

e enama.

‘.1,!..*.

CEA
o Py aw ..,...l .

PeRarpy den arwse

. A
MR Y TN IR
«

.
R adulad L A R
e, e
. . Y ', .

¥ 2% Ta _n,e,v.s'_f,‘cw sm’é("x.ma asx
Carcer  Rescarch:’ -Some. '“Psszﬁs
+ICA 6:169-174 (Sept) “1956. . L= e

"3 26. Desmneules, R ; Rou.nenn. L: Gu'uu.

2 and Siroia, A.: Asbcstqm and Pu!nmuy C-nar

and Acticlogy (Milroy Lectures, abridged), Brit . 44 Goldulatt,” M W3 ,§-§~cdm;a, f'..ln-: i

M. J. 2.521-527 (Scpt. S) 585-5% (SCPL IZ)‘ Jcstnal Carnmgmws :t Toxscdau i ’In-..
1953, TR dustrial ued;mu-dnygme,mu{tgan o
) 28 Doll, R: uonahty !mlmg&ncef - Merewether, - Londor| L“"""“"‘@"“‘s'?"“é =
. Among Asbestos. Workens, Brit. - !ndtpt. Med. - Co, Ltd, 1956 Vol 3§ pp A8 IBBHNER S -
12:81-86, 1958, . . i . CTZa 3T Mo 48 Haensael WML S Ep.amw ?_atmf—-
.. Donnelly.‘].:'!’uﬁnanary Am«a&. Am J. " Theories on Lang Ctnczr ".'Etiolog\' b Heahh

Pub. Health 23:1275-1281 (Dec) 1933. .- . - Rep 71;163-172 (Feb) 1 - Sl
.mv«nusmw«.sy Morbidity . 46, Hammond, E.'C.¢ ng&mer_ i:am-

“from Cancer in the United States, Pub. Health ™ ‘son lnhalants, Cancer 7:1100:1106" ANov) 19547
" Monograph No. 29, P. H. S. Publication No.ll& 47. Hunmald.EC_Ebo!agyof ,,_:; .
.. "U. S. Public Health Service, 1955, 121 pp. . Carrmam. CA 6:156-168° '(qu.)v--l%&#
© * .7 31. Dom, H F.: Ca:urMarhdxty‘Suthy'lA 48 Holkeb, H. B! aad.&.ngn K,ﬁ‘,
_ Tool for Testing Theories of - Cancer. Ebolog_\, ) i ‘

Am. J. Pob. Helth 45:615621, (uzy) 9SS,

-

2o ‘Asbestasis and Carcinoriia’ ReportofaCasevnﬁx .49, Hanburger.-' The.-Co:]

. Necropsy Findings, Am. Rev ‘I'nberc .’4 143-150 .anar) Carcinania tof ‘Langs "and 2] s 2

T July) 193677 L e Asb&ons \mlysu _pf thmture and ’Repor;

* 33 BEliman, P.: Pulmonzry Asﬁeﬂws “Tts of 2 Cases, Am J. Path’19: :797-807" (eepc) I3

Clinical, Radiological, and Pathological Features.  §0. Horn, D.: Is Lung. c;ncc, on ,},e Increase?.:

" and Associated Risk of Tuberculosis 10‘6:*'0'\ Evalation of Present Day’ vadcm:' Qamero{
J Indust Hyg. 15:165-183 AJuly) 1933, ; : [ ¢ _

) 35!-‘:;!. A Prmntmmm i’ Asbettm-, 1. Hormg.F Chmczl Cons:dcnnonsm‘lbe

Workers, 'Pmnc méd. 39 :372-1&74 (Dec. 19) Qusucn of Industrial Ca:u.-rof Asbesl.os Work- :

3L - . - - ers, Ztschr. Krebsfom:h 47.%1-287 193&‘, -

s 36 Falton, W.B.; Dodey L lbnhews. szum W, C: Cam:r"“lu'Rd '

7. L..andHouu.R.l. _Asbestosis: Part TIL . " Occupation .and “Environmént, - Bull. - Am®S
_'_A“. The Effects of Exposure 0 -Dust Encowuntered . ControlCanc:rzsw (Junc) 1943.

_=-mAsbcstuF-brnan¢anmontheHahhof, 'slumwc, s,mﬁm

".',aerpofWorkss,Speaa.!Bdlcun'No.& Cancamt!w?rob!emof&meﬁ'

* " Pennsylvania Department of Labor and Industry, * 2:190-200 (Scpt) 1946, 5% E

‘ Burean of Indist Standards, Sept 20, 1935.%° 64 Hueper, W. C.: Environmental and

37. Gardner, L. U, and Cummingy, D. E: tional Cancer, Public Health semce.smzm

Studies on Experimental Pocumoconiosis: lohata- . U, S, Public Health Setvice, 1949, 5% 747"

tion of Asbestos Dust; Its Effect upon Primary - S5 Hueper, W. C.: Auemodologyfor&wm-

e Ny

(m) 97 (March) 1981, < )

38, Gilliain;"A.'G.: Mortality Trends in Lusg “No. 12, U.'S. Public Health Service, 1950.,.
: Cancer, Cancer 8:1130-1136 (Nav—Dec.) 1955. 'S8 Hueper, "W, C.:~ &“m m
'39. Gilliam, Al G Moctality “Attributed 60 Cancer, Indust. Med. 20:49-62° (Feh) 1958
ung Cancer
tates in 1948 -ndlmj Na.Cmmrlm mdemoCanmswuthSpwﬂRefm‘
:1307-1312, 195S. _ -~ to Ppeumoconiosis, Proceedings, 7th - Sqmac'
Gloyne, 8. R.: Tvo Cues of Sqm Symposium ‘on  Pncumoconiosis, 1952 .
of the Long Occurring in Asbestosis, S8 Hueper, W. C.: A Quest into the Eaviron-
uhcrdel?._.’pl (Od.) l93$.~~; , L m Cama of Ca.noer of zhe ‘Lung, Pob. R

0

&

B

"5

o

. , . R S S —" PR L, U

. ve»s « o
) RN T R ety IR B4 SR e g PR . > o7 i PRRTIE S
s iaey 682 .-f'....-":-_'»‘-r-'.-'.u.‘ :"“\_" ? LT ey s Ty T B Vd Il, 7“ 1958 -

.. :. Tuberculous Infection, J. Indust/ Hyg. 13:65-81 :-mental and Ww mm "ubﬁc*_..',z

Semame de.. l)bp, sz 23 ISZHSZJ (Aw. 7) Asbeswg Oecmhou I{@ﬂf&mﬁm !0 A
© 147, . IR Rl sii 5 . Encyclopedia on Ooa:pahon M’Hdcb,(‘,ggv;. ?

7. Doll, R: “Bronchial Carcinomas Inadmce Tntcrmational Labor. Office, 1988 L1300 20 R

1 b -

ST Health. Monograph N %, B FL°S. Pubhaboc AN

the Large Gifies of the United ~ . §7. Hucper, W. C.¢ Occirpationa! and ‘Envirow™ /. «



RGNS

Aeie e
PRt A

v;\o 45271 S, Publics ﬂam
s 89 HM‘W 7.2 Edvironmen
 Cancer’ ofﬁwl.mothcrthu?dncco
- Dis. Chest: '30:141-158"{Aog.)’

95&..:'.
0. lasclbacher, K. J.i' Kisus, I-L, 4

H. L.: Asbestosis and Bronchogenic: Ca m‘q
*Report of One Auvtopsied Case_and, Review of

Available  Literature, Alu. J l‘d;
(Nov.) 1983, 3w il LS
6l. hemway,-& L. tnd annan}'.

ifsqz %2

li.&

A Study of the Inadence of Cancer of tbelmw

® .
3.

','641.ann..AJ l(cComerLWJ,.’

9’

0t ad Larynx.] Hyg. 3626267 (J\ne) 193, }3’* 1941
.. ’ “‘: 79 mh“:&, - U. r&{ X ‘.'zo ..". .
- Studies of Incadcnc of Tancer-of lbe‘lm and > the Lung in &&{193\-1&),.&5& AT

* Larynx, Brit.-J.’ Cancer §:153:158 | {Janc) 951 7 71 :242-244 (sm; 325(.3:'3‘ Ty Gy
Coum

62 Kenmaway, E, 1.,‘:::! Keaniway, N, ll.{

63. Kiotz,. M. 'O.:. Amtnc;xo! Sdmﬁ:\nd
Carcinoma of the l.ung. Am. J Cunc:r 35.3849
(jan) 1939, & 934 ;

2 _‘\
‘ .g.-" e

1. W.: The Efiects of thelnhalwon of An-bc«os

- 67. Linzbach, A. J, and Wedler, H. \V
patioral Ca.ncér among Asbestos Wotkcrs. Arch.
“path. Anat. - 307 ;387.409, 19487

68 Lynch, K M, and Smnh
monary Asbestosis:
Asbesto-Silicosis, Am. J. Canc;r 24 56-6‘ (Hay)
1935, .

s\-._:-

WA

cinama and Epuhdul lletaylznz. .Am. J Cancer
" 36:567-573 (Aug.) 2939. A
7&Lsnct;K.H.tndCammW lL Ashu-
tosis: Analysis of 40 Na:ropﬂed Cucs."Dm Chcz
14 :874-889 (Nov -Dec) 1948.° e
71. McPheeters, S. B.: A Sun'ey o( a Group
of Employees Exponed to Asbestos M J.
Indust. Hyg. 18:229-2%9 (Apeil) 1936. - .
. 72 "Merewether, ERA: TbeOecumnceo{

Pulmomry Fibeosis and Other Pulmoriary Affec- o
" tions in Asbestos Workers, J. . Indust, H); 12: -

198 (May); 239 (june) 19” L.

73. Merewether, E. R A, and Pncg C. W.:
Report on Eflects of Asbestos Dust on the Lungs
and Duxt Suppression in the” Asbestos Industry,
London, His Majesty's Stationery Office, 1930.

74. Merewether, R. A: A Memorandum on
Achestosis, Tubercl® 15:109; (Dec.) 1933; 1§:
152 (Jan) 1934, ~

- 7—-!" : '_;:L-.
st

Rrasen—Trwaw =~ .. .

7 Coy L4519 _.woht = -as‘)""’
aes -

< W: kers i“ _J_Ls!xs_ »la.s,.“_' % -.,t'
302, 1938° ':__;».,‘_ﬁ"". T P
> and §5 ' o

and -mna...ff ’

- Dust oa lhe ngs ‘of - Asbestos “’orl:er;-. Pn- s ) %
- &ZS:mth. 15 Wos S P as;smgrxu
: ? s

Arch. 'Amh. Indust Hyg s.uz.zss mmh),wsz

Oecn—‘ )

"-?u}- N
. Carcinoma of .- "Lung - mA

"6, Lynh, KO3, 'and | Seith; WL AT Pul-.
monary Asbestosis: A Report, of Brondnal Car-

Indust Hyg 4:221.235 (Sept.) )95.1.' -

l-!edxcme and .B
TN

. 80. Saupe,. E ;- Fu X, 40X
Romtgmdond Dueno:s ™. M A
Gewerbepath. -6, Gewedr.h;’t Qm-ﬂ(ﬂiﬂ

8L ‘Smith,: K.ZW.3; Pahmooary’, uﬁ'ﬁqm
Asbstas \\ar'kcn. A.l(.A. A:cE’Jud\st.anhh

84 Stcﬂ, Ry Bass,,R., aad'é\x\g‘rxsf.:

ginoma, A.M.A. A.rch Int.[
(Dec.) 1931, L .
8s. Tdcky L. Occupaboml Lung Gincer, =
"Union internat. ” contre’ Cancer '325.’#273 1938'
" alsa, Zentralbl. Gmrbd\yg 27.33 INO AL
86 Vorwald, AJ.3 Durbn. T. and Prut.
P. C; Exmmenta! Stud-es of ¢ As‘bcstmu.
ALM.A. Arch, Indust. Hy( 3'1—43 “an.) 1951,
87 Wedler, "H, "W.2". AsBestosis -and - I.ung
Cancer, Dcu!.sche med.-\Vchnschr' .69:575-576
(Aug 6) 1943. z
| 88 Wegdms, C. ‘Changes uxfﬁ!c;Lung: mtl%
Cucs of Asbestosis Obscrved m leznd, Actl
radiol. 28: 139-132. 19472, ' 0
89. Werber, M.: Pulmanar) Asbestosu Ano-
csted with Carcinoma,’ Zam'a'bl. Arbeatsmed. .
Arbcuschuu 2179-1& (Nav) 1952

90, Wood, W. B m:dGloyne.SRfPu!mq

- Asbestosis Canpbcaled by Pukmm:y ‘I‘ubercu— '

losis, Lancet 2 1954956 .(Oct.’ 3. 1931 EAS

91. Wyers, H.: Asbestosis, Postg'ud Mcd 25
631-638 (Dec) 1949 .

92 Wynder, E L.. md Gﬂham. E. ALl
Etiologic Factors in Bronchiogenic Carcinoma
with Special Reference to Industrial Exposures;
Report of 857 Prowd Cases, A M. A Arch

" g ’ . ':.: N -":.-‘. -"‘-. B B
e Cai T, Bewtit Ta ciew Ny

U D

S




