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Al faal malignant mesothelial timas known o pathologice in Canada be-
tween 1939 and mid-1968 were registered. They- numbered 167 (1 per million
populadion per annum); two thirds were in males. Occupational and residen-

tial histories were obtained “blind” fro

m‘cnp.lllnn.ll cxXposure to ashestos was
malc cases and one female case had any
in the manufacture and industrial a

fust.”

m relatives and friends of 9065 of the

cases and 2 matched control series. An association with definite or prohable

clearly demanstrated, but only 2065 of
such contact. Alinost all the excess was
pplication of asbestos rather thau in

mining or milling. No association was found with lesser degrees of occupa-

tional exposure or residence in ashestossmining areas, but there was a small
excess of posible domestic exposures. The smoking histories in the mesothelial

tumor and main control groups were
cases of primary lung cancer.

VIBENCE FOR AN ASSOCIATION BETWELN MA-
henant miesothelioma and asbhestos ex-
posure rests mainhy on the renuukable con-
contra o af cases reported by Wagner ct als
inthe cracihdolite mining areas of South Africa,
the cinc-control stucies of Bhoes et alt in Bel-
fast, and Newhouse and Thompson® in Lon-
don, and the consicorablie exeess wortalivy due
to this disease observed Ty Selikoll et all® in
Amervan insulation warkers, The survey de-
seribed Liere was undertihen to obtain @ more
acnerstly yepresentative view of the problom
in one of the 2 aajor xh)\m'llc]mnluun"
conntties af the world, Owr aim has heen 1o
sty ol Lotal cases known 1o hine ocetn red
in Canada sinee 1059
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we wiole (o the 128
Canadian Assoctation

At the end of 117
members of ciher the

From the Departinent of
MGl Uninversin, Momneal, Coaneda,

TV mddiminay aepet om these resilis was pre-
sated st the Tnaneomd Confercrie on Picinno-
comioss ot Johanmoshan s e Apul, 1,

Supperiad by g grant froon the Instinate of (oo
pertienal and Eovoonmental Health o the Ouchee
Ashestos ining \wsociation ’

Thiv vy was nrade posable Dy the gieat help
aiven i i pathologists s memibers of provincial and
other heatth shopatments thivnghout Canada, We aie

abo monhe doedehtad 1o all those who dad the Tl
\\mk and o the fricnds and relatives of the deccased
for their cooperation,
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almost identical and unlike those for

of Pathologists or the Quebee Association of
I..xlxumml\ Physicians inguiring whether they’
had seen any fatal cases of pum iy m.lhgmur
tmors of the plewra or peritoncanu diagnosed
by awtopsy or biopsy since 1939, [n due cotnse
we obtainad a reph from them all, and, if s
was i the aflirmative. a personal visit was
nde Fooone of us 1o review the records
to exclude cases which did not meet the
criterie: o about which the pathologist had
scrious doubt, Tn .|l’ 160 cases were fomnd:
S were plearal, i3 peritoneal. 5 plewral and
paritoncad, and 1 pericardial, T he diagme
was supported by autopsy in two thisds of « -
tanes ad by biopsy i dhe remainder, 1
we plan to have material hiom as mane s
possible reviewed by apancl of patholozisis.
Dmring the visic o the pathologist, 2 fary
control cases—one priviey and one seconds
v lung cancer—- were selected from the 1
topsy or hiopsy recards, matched for sex aued.
as closelv as possible, for age and date of
death, In 2 instanees, no .nlcqu.ltclv man
g case of primay lung cancer could b
found. T'wo contiol series were choseu in et
der to examine 2 npes af question. Prim. nl\
we wished to hnow whether persons wha b
died Dom maliguant mesothelial tumors l .
dilfered in their P esposure to ashestos an!
certain other mataials from comparable e
sons i the general papulation, (o.npan b
Aty demanded that the contral series shogts
comprise persons matched with the cases 62
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N No, 4

age. sex, date ad place of death, and po-r-
mortem diagnostic procedne, To tnsure thse
information obtained from relatives would he

; of cqual quality, it was important that the
. terminal illness should alvo be similar. Sce-
: oudary lung cancer secmed to weet these cri-
: teria reasonably well and had the additional

advantage that several priminy cancer sites

o s g dan

-
[Py

- et

2 were included, but none were in the lung. .\
¢ second main question was whether primay
smoking in the smme way as primary lung can-
cer, awd, for this reason, a matched series of
A field survey was arranged in which in-
vestigators  (doctars, public health nurses,
1 : refatives and friends of the deceased and com-
pleted a detailed questionnaive in Yoglish or
Mvﬂaq direct houschold exposure to dust, family his-
/LW I¥tory, and smoking hahits. Special emplhiasis
wiation of} ! ﬂas possible. all employers or emploving com-
Tether va panies were listed with dates and a note made
v malignan ,dq of the exact nature of the work done. The
1 e comse volved contact with wood. rubber. ashestos,
and, if ;hiﬂw ; cement. copper, nickel, or fiher glass. Finally,

a1 visin nas
1ecords . subject had ever heen employed in any of the
imeet tuese followinu: locomotive repair shop; shipbuild-

}
{ . . : .
vere fownd: large boilers or steam pipes: insulation of do-
s plemal and W{k, mestic heating cquipment; building—sound-
s of the. bling prefabricated buildings, and demolish-
onler. Later, ing buildings: manufacture of brake Tinings
tho'owgists

aeist, 2 faral A7

mesothelial tumors were related to tobacco

cases ol this disciuse was also sclecterl.
and public health inspectors) sought out the
French relating to occupation. residence, in-
3 was given o the occupational history. So far
. Jdiagnosed ] telative was then asked whether each joh in-
y a check Hse was used, ro inquire whether the
halogist had i ing, overhauling, or breaking: installation ol
he dingnosis MM- proofing. fircproofing, heat retention, assem-
nomany ns[ or clutch plates; mining industry; textile in-

one sceond- |

&e2)

ManweNant Masonsnin

Funtors « MecDonald et al, 915

dustry: cement industry; dock or transport
industry.

No interviewer knew to which group the
case under investigation belonged, and the
information recorded in the questionnaire
was alvw coded blind. Questionnaires were
completed for 447 (919) of the 193 cascs and
controls. .

Finnings

T'he distribution of cases by provinee and
year of death is shown in Table 1, and by age,
sex, andd site in Table 2. More cases were
found in 1966 and 1967 than in previous
vears. Recent interest in these tumors may
have contributed to this, and, as the records
in some hospitals were poover for the earlier
years, mentory may abwo have been a factor.
With these points in mind, the truc rate of
increase is difficult to assess. During the 8 com-

plete years, 1960-1967, the average annual in-

cidence was 1.0 per million of population.
The rate was appreciably- higher in Qucbec
(1.5) than in Ontario (0.3) or in the rest of
Canada (0.9), 1966 and 1967 again account-
ing for much of the difference. Three quar-
ters of the cases were aged 50 or more at
death, and_males predominated by 24 to 1.
Under 560, there was little difference in the
sex distribution.

The case and 2 control series were very
similar in age distribution and in the propor-
tion of cach for which the questionnaire was
completed  (Table 3). Table 4 shows the
number of men aged 18 vears or more whe
were occupationally exposed up to 10 vears
before death to ashestos andd certain other ma-
terials in dust or vapor form. Whereas all §

Tanre Lo Distribution of Cases by Year of Death and Provinee

fiom the au- Lk )147 ) Other
fur sex and, .@Z ’ __\ ear Outarin -ghl_lcbcc 3 .!’rix_v_iuccs Canacla
and date ol m% 1060 - 6 9 15
iiely match- : 1961 t 6 3 10
cr could he- 3 1962 4 + 5 13
chiosen 1u or- i 1963 2. 3 ! 19
. . H 1964 6 8 3 17
n. Primarily, : 1965 ; , < 19
oy whe had ; 1966 < " " 31
I trnons had ! 1007 6 13 o 25
rashestos and 4 1968 (1<t half) 3 0 2 16
nparable per- : " o - —
Comparabil- H / . 35
\cri(‘s} should H Incidence/million/year
| § an-10 (
the cases for i — _.10 0-1 67. - )'.8.__- __,.u__LS.“ . 0.9 . 1.0
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Tawe 20 Distribution of “lesothelial Tumors by Age, Sex, and Site
Plenra and . . - -
Pleura I'eritoncum peritonetim Pericandium Total .
Age —_— -
{ve.rs) M I M I M F M F M K
0- - - - = — — — I
10- 2 [ - - - — — — 2 !
20- — } — - — — — — — 4
3n- 7 1 1 i f— - — 1 & 6 : .
J0- 0 7 4 1 - -— - 1 13 9 e
30- IR 3 ti 4 { - i 1 3 hJ -
60- 26 5 2 5 — 2 — —_ 28 12 '
i0- 1S 5 7 6 — -— _— - 22 it
. 80- 3 4 1 { — - - - 4 5
AN 80 33 26 19 t T 3 108 st : -
——— - bei”
I'orar 113 43 3 4 163
. : A . g
groups were equally exposed to wood dust,  group and a possible exposure in the second- :h“‘
relatively more men in the mesothelial tumor ary lung cancer group. ]0 o
group were exposed to all the ather materials, The occupations involving definite or prob- et
the greatest excess being Tor ashestos. Men  able exposure to asbestos are listed in Table :scu
who were exposed to ashestos tended also to 6. Men cmploved i asbestos textile manu- o "(‘
be exposed to other materials, especially ce- facture, the tistallation ot brake linines, ar é——- ;n It
.y M S ————— -
ment and fiber glass (Table ). but these 7O INSUtOrS R eTE T CopOna b ol the ‘“\“’
were only responsible for part of the excess  ovcess of eases over contials. Mine or nnll a‘"
exposare to the other materials. The excess  Workers maede little contribution to the differ- al-
of “defimite™ or “probable™ exposure to as-  ence, and only one person. a hardware store- :I’l’
bestos (Tuble 5) in the mesothelial tumor man, had worked with ashestos-cement prod- ;(;
group compined with hoth control groups was ucts. The time between firse cxposure_and ‘ (3:1:
substantial (1"« 001), But there was vir-  death for the 21 cases 11 the detinite or prob- ISLC”“
tuatly no dilference in the frequency of jobs ~able (lass raneed lom 16 t0 50 vears: 4 wmen - ot
in which exposure was classified as “possible.”  and one woman who worked on the job for :.n' H
In o0c; of the cases, however, occupational  less than vears ad intenvals of 18, 26, 26, o
exposire 1o asbestos was considered “un- 29, and 3% vems.
likelv.” Only 2 wamnen i all had anv ()ccnp.‘l- Materials other than ashestos also deserve i
tonal exposne o asbestos: thare was a funther consideration since several men had S
definite exposare in the mesothelial tumor  worked with more than one of them, Exclud- -
. . - - I
Tanie 3. Distribution by Age and Sex o Cases and Controle
Males Females .
NMesnthelial Secondary Primary Mesnthelial Secondary Primary
\ge tumors lung cancer lung cancer timors hang cancer lung cancer
n- . 1(n) 1(1) L 1 1(n {
10~ 2(2) (D) . —_—
0. 2(2) 1 (D 2(2 ; ,.\la.\
3 8 () 6 (6) 1 6 (6) 6(3) i@ - P P<u
10- 13 (1) Th(11) 24 (20) () 10 (10) 1) ; Fe
50~ 31 (3 26 (2N 24 (23) S(hH ) s$(n (
o - 27 (29) 3503 35 (33) 1201 15 (1) 12¢5) . I
n- 532N 20 (19) 17 (13 1 (rm 13(t1) 13 (15) ;‘
&)~ 4(3) +(H +(H 3 39 3(D) ’
Al N8 (101) 108 (97 107 (983 3T (5D 3709 56 (47) ;
Mean 8.7 ju 301 558 - 574 38 8 ?
SN 13 v 13.3 123 19,3 17 3 133 H
hind e - - T T T T T T s s e e -== e bl 4 —_—— o
No. ol questiounaires completed <hown i parentheses (). g * On %
.
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. Asheston 20
Cement 17(H
Copper 6(2)
Fiber glass 6(3)
Nickel 5(2)
Rublier 31
Worxi 18 (1)

Total exposures '
recerdesd 73 (1

* Definite or probable expostre to the sab

ing wood, for which there was evidently no
difference between the 8 groups, 37 exposures
to cement, copper, fiber glass, uickel, or rub-
her were recorded for the cases. of which 12
were in men definitely or probably exposed
to ashestos. The 25 remaining ‘exposures were
in 19 men, and the comparable figures for the
2 control groups were 10 and 9, respectively.
An analysis of these exposures is shown in
Table 7, where it may be seen that the excess
appered to he in occupations imolving con-
act with copper. nickel. fiber glass, or 1ubber
(O:1:0) rather than with cement only, and
seemed unrelated to posible CXPOSUIE ty as-
hestos, The relevamt occupations of the 0 men
in the mesathelial group were as f{ollows:
copper: lathe operator (9), munition manu-

MareNant Mesouneriv o

vvors o MeDonald ot al, 97

Taneu b Oceupational Lxposure ot Men to Certain Materials®

Primary
tung cancer

.‘*‘(‘r'nll{l 1y
luny cancer

(96 mcu). V(‘?T‘ men) -

3 4
9 (M . S0y
1(0) ) (0
0 0
0 4
0 0}

19(0) 16 (0)

32.(0) 29 (0)

staneces named in dust or vapor form in mea aged 18 or moce, The
aumber of men who were also definitely or probably exposed to

asbestos is ¢iven in parentheses.

facture, brass foundvy; nickel: lathe upeiator

(2, mine worker; rubber: tive manulacture,
plantation work; fiber alass: municipal main-
tenance work, woad-cautking (ship).
Residential histories indicated that 159, of
male cases and 3877 of female cases had spent
theiv childhood entirely i a rural area com-
pared with 107, of males and 387, of females
with sccondary lung cancer. but the primary
lung cancers were less often reared in rural
arcas (mmales 3147, females 2577). No diller-
enee was found hetween cases and both con-
tiol'groups afier the age of 13 vears. Exclud-
ing 5 cases (3 mine or mill workers and ©
textile workers) and one wmine and  mill
worker ineach control group, who lived in
mining towns, ondy 3 men and 2 women had

Tantr 3. Distribution of Cases and Contrals Aceording to Their Occapational Exposure to Ashestos

Males - Mesothelial tumors .;CL'I):MI.H'_V lung catieer Primary lung cancer
Exposure ta a-bestos No. o No. % No. A
Definite ||l 1 ’l]
200 - 3.1 o 31
P'robable ')’ _’J 3’
Pos<ibile 20 20 0 22 220 16 16.5
Ualikely 60 60 0 71 tu 77 9.4
Al 106 1100 96 o n 07 100.0

Males:  Distribution of definite and prabable groups compared with possibic and unlikely: x* = 21,5, 2 d.f.,

* One child i each group dying voder the aze of 18 s heen ¢

. o ENE P ]
P et b TR
Bt e HTY PRASLLE,

I’ < 0.001

Female< Mesotheiial tumors Secondary lung cancer Primary lune cancer

Exposure to w-bestos No. o No. o No. o
Detinite | 2.0 — ' —
Prolnide — —_ -—
Possible — i 1.0 -
Ualihely 0 98 0 31 98 1. 46 1000
\li* 30 tug o 32 00 0 16 100 0
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Dictribution of Oceiy - tions Clissited Under Delinite or Probable

\<hestos

Asbestos mine or nill

Ashestos textile manulacture

Rralielining tnstatiation

Insulation

Other vecupations involving
contact with in~ulation matertals

. Hardware store thandling ashestos

sheet and pipe)

Filled ¢as ntask~ with asbestos
textile

Tove e

ever lived within 20 wiles of an ashestos
mine. One of the 5 was a case. 3 had sccond-
ary lung cancer, and one had primary hing
. cancer. - .

= The possibility of coutact as a result ol
some other member of the family bringing
home dusty clothes from occupations involy-
ing the usc of asbestos was also examined. Ex-
cluding 7 persons (5 cases and one in each
conuol group) who weie occupatiomtlly ex-
posed themselves  (definitely or probably).
thiere was one case in a temale with definite
home exposure and one male with probable
home exposuic, In addition to 5 persans (one
case andd 1 with primary lung cancer) who
were possilily occupationallv exposed ta as-
hestos themselves, there were 26 persons with
a powible home cxposure: 11 cases, 6 with
sccondiry fung cancer, and 6 with primary
lung cancer. The category of possible home
exposure was given in houscholds. where a
person possibly exposed at work to ashestos
brought home dusty clothes. Thus. excluding
those persons with definite or probable occu-
pational exposure, there were 15 persons with
mesothelial wimors, & with secondary lung
cancer, and 10 with primary fung cancer, who
had had at least possible hame exposure to
ashestos dust,

PPN

b s bea’ s mese de oo

Mesn heliad

Tantt 7. Occupational Exposure tn Certain Materials of Men without
Definite or Prabable Exposure to Asbestos

Secondary Primary

tumors lung cancer  lung cancer
3 1 i
[ 0 0
2 0 0
5 0 U
3 2 3
1 0 0
1 V] 0
2 3 +

* Tuciidles one persun who worked in brakelining maaufacture.

The frequency of caticer reputed in close
relatives did not dilfer from that in the con-
trol groups. An analysis of cigarette smoking
habits is shown in Table 8. In both males
and females, persons in the primary lung
cancer group had smoked considerably more
than those in cither the case or secondary

lung cancer groups. The laver 2 groups haw

almost an identical distribution of sinoking
habits. The 20 men with definite or probable
occupational exposure to ashestos shiowed no
areat diflerence in smoking habiis from cases
without Ocrup.ninnnl exposare.

DiscussioN

Though our study is not dircetly compa-
rable with those of Elmes et ald in Belfast, and
Newhouse and Thompson? in Tondon, it
scems fanly dlear that the dillerence between
cases and covrtrols regniding ashestos exposure
was less in our findings than in theirs. There
are. several passible explanations for this.
The first is that our study was based on a na-
tional sample of cases derived from all parts
of a vary large country, whereas theirs werc
from 2 specific industrial areas, one a ship-
building citv and the other from a hospital
close to a large ashestos factory. A second

AMesnthelial

Secomtary Printary

Cement only
Copper. nickel, rubiber, or
dGiber glass

tumors tung cancer  ling cancer
G 96 8$(2)
9* (2) t(H 1M
19(7) ) 10 (1) 92(2)

* Tncluding three men alwa expased to cemen
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The aumber of men passbly exposed to ashestos i5 given in parentheses.
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Tamre 8. \vcr wge Daily Nwher of ¢ rgarettes Smoleed

. - Made Female
- Mewotl i
. . tamors vith . .
+ Cisuettey Mesothelial - Seeonlary P'risnary asbesios Mesothelial - Secondary Primary

: por day Linnors lung eaneer hing cancer exposure timors lung vancer  lunyg cancer
N 22 19 20 1 N 2 m 19 5w 6 72 7
10 or less I O 1 22 L 4+ 20 9 s S n "2
1-20 10 47 RYSR L Viooin 13 »n3 2 A 12 27
M or more 1920 18 1y RESNY . F 14 (I v 7

, e e e e e — .
foran? 97 100 95 106 95 20 (00 S0 100 sto1on 15 100

possibility is that onr series was diluted by
cases which they would not have aceepted. A
third point is that we taok great care to in-
sure that the histories of case and control
were collected and coded without knowledge
of the group to which they belonged. This
: 1 was not so stated in the Delfast survey and not
- t  possible in the study- of Newhouse and
) Thompson. The findings of Sclikof ct al.? arc
not comparable with ours since their investi-
sation was based on an occupational group
: selected for its exposure to ashestos and not
on a population samyle.
: It was not our aim 1a assess the role of as-
hostos in the ctielogy of primary lung cancer.
¢ Severab studies have shown that aceupational
evposute may- he associated with  inereased
risk ol this tumor. especially in smokers.t Since
our series of prima:y lung cancer was selected
to match the mesothelial enses in age, sex,
wd geographical distribution, it cannot he
considered representative in itself. Neverthe-
less, it was probably sufficiently so for it to he
worth nating that the history of exposure to
asbestos was very similar to that for sccondary
- ling cancer. Any contribution from asbestos
in the causatinn of this series of primary lung
cancers was, therefore, not apparent.

g v

.

. CoxcLuston

The findings from this national survey in-
dicate that primary malignant mesothelial tu-

Exe luqu 6 persans umh‘r 13 vears of .t,\. and 6 menaand 2 women “lhm. smnking history was not recorded

mors are rave in Canada, and it s somewhat
doubtful whether there has been a true in-
crease u incidence since 1939, .An association
between these tumors and defnite or prob-
able occupational exposurce to asbestos was
clearly demoustrated, but only a minority of
male cases (209,) and one fumale case had
any such exposure. No dillerence was found
-between cases and the 2 control groups ve-
garding lesser degrees of occupational expo-
sure or rcsxdcncc in ashestos-miining arcas,
but, in 1077, of the mesothelial tumors com-
pared with 39 of the secondary lung caucer
group, there was at least a possible domestic
contict with ashestos duse.

Probablv our most noteworthy finding
was that almost all the excess in occupational
exposure was in the manufactne and indus-
trial application of ashestos rather than in
mining or milling. Taken in conjunction
with the results of other CIH(](.H'HO]O"IC sturdl-
ies, this suggests cither that chrysotile is less
associated with mesothelial tumms than other
forms of ashestos or that something in addi-
tion to ashestos is necessery., I there is an
additional factor. our ﬁmlxn"s imply that it
is not cigarette simoking.

Nine men with mcsmhc]i:ai tumors Tiad
worked in occupations unrclated to asbestos
but involving contact with copper, nickel,
rubber, or ﬁl)cn elass compared with one in
each of the contral groups. The interpreta-
tion of this ('n(hn'v is doubtful.
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