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Al faad malignant mesothelial timars knowa pathologice i Canada he-
tween 1959 and mid-1968 were registered. They- numbered 1675 (1 per million
populadion per annum); two thirds were in males. Occupativonal and residen-
tial histories were obtained “blind” from relatives aud friends of 90¢5 of the

fust.”

cases and 2 matched control series. An association with definite or prohable
occupational exposure to ashestos was clearly demonstrated. but only 20 of
malc cases and one (emale case had any such contact. Almost all the excess was
in the manufactwre and industrial application of asbesios racher thau in
mining or milling. No association was found with lesser degrees of occupa-

tional exposure ot residence in ashestos- -mining areas, hut there was a small
excess of posible domestic exposures. The smoking histories in the mesothelial
tumor and main contral groups were almost identical and unlike those for

cases of primary lung cancer.

VIBENCE FOR AN ASSOCIATION BETWELN MA-
henant mesothelioma and  asbestos ex-
posure rests ainhy on the rammarkable con-
contra on of cases reported by Waaner ct als
i the cracidolite mining areas of South Africa,
the cinc-control stinies of Ehues et al.t in Bel-
fast, and Newhouse amd Thompson® in Lon-
don, and the connicoable excess wortalivy due
to this discase obnerved by Selivoll et ald in
American insudation woirkers, The stvey de-
serihed hiere was undertiken to ohtain @ more
aeneratls representative view of the problom
in anc of the 2 wajor xh;\m'llc]mnluun"
countties af the world, Owr aim his been 1o
stiedy ol Cotal caces known 1o have oceunred
in Canada sinee 1950

M von

Y]

At the end of 1967 we wiote 1o the 128
members of cither the Canadian Association

From ot Depaitinent of Ipul. misloay and §lealth,
MGl Universien . Monoeal, Canndan,

T\ mddimingan tepett o these resulis was pre-
soated st the Tintonatomd Confercrre on Phcinno-
cottioss ot fohanmesdine s fne Apald, 1t

Supprriad by g ograne fromn the Instinute of O
pattenal v Emvoonmental Health ol the Ouchee
Ashestos Mining \eodiation ’

This wves was made posable Dy the gieat help
civen i i pathotogises and members of provincial and
other heabth dopatiments thicaghout Canada, We are
abo monhe wdehted 1o all those who dad the held
work and o the friends and relatives of the decensed
foy their nunptl.l(inn,

Reccive d for publication
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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 peritoncn diagnosed
by awtopsy or biopsy since 1939, In due cotnse
we obtained a reply from them all, and, if s
was i the aflirmuative. a personal visit was
nde ey oane of us 1o review the records .
to exclude cases which did not meet the
criteriae or about which the pathologist had
sevintus doubt, Te bl 163 Gises were fonud:
115 were plearal, (5 peritoneal. 5 plearal sl
paritoncad. and 1 pericardial, T he dingme
was supported Ly wutopsy in two thivds of « -
tanes sued by biopsy in the remainder, 1
we plan o have material lom as manv
possible reviewed Ly apanel of patholozisis.
Dwing the visit w the pathologist, 2 fary
control cases—one privury and one seconds
v lung cancer-- were selected from the e
topsy or hiopsy recards, matched for sex anrt,
as closelv as possible, for age and date uf
death, In 2 instances, no .nlcqu.ltclv manc
g case of primay lung cancer could be
found. T'wo contiol series were choser in e
der to examine 2 npes af gquestion, Prim. nl\
we wished to know whether persons wha b
died lom malignane mesothelial tumors l .
dilfered in their P esposure to ashestos an'!
certain other materials from comparable e
sons i the general populaton, (o.npan b
Aty demauded that the control series showstd
comprise pevsons matched with the cnes t:
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age. sex, date and place of death, and po-t-
mortem dingnostic procedue, To insure th et
irformation obtained from relatives would e
of cqual quality, it was important thar the
. terminal illness should o be similar. See-
oudary lung cancer secmed o wmeet these cri-
4 teria reasonably well and had the additional

advantage that several primay cancer sites
2 were included, hut none were in the lung, .\
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¢ second main question was whether primay
mesothelial tumors were related to tobacco
smoking in the same way as primary lung can-
cer, awd, for this reason, a matched series of
: cases of this discase was alsa selecterl.

A field survey was arranged in which in-
vestigators (doctors, public health nurses,
and public health inspectors) sought out the

1 : relatives and friends of the deceased and com-
pleted a detailed questionnaive in Eoglish or
French refating to occupation. residence, in-

Mvﬂaq direct houschold exposure to dust, family his-

/LW 3T tory, and smoking hahits. Special emphasis

3 was given to the occupational history. So far

wiation of ) ! ﬂas possible. all emplovers or emploving com-

Thether [IH‘W panies were listed with dates and a note made

v malignan ,A‘ of the exact nature of the work done. The

. Jdiagnosed ! telative was then asked whether each job in-

1 due cotise volved contact with wood. rubber. ashestos,

and, il ;hiﬂw : cement. copper, nickel. or fiber glass, Finally,

y a check Tist was used, to inquire whether the

1ecords an . subject had ever been emiployed in any of the
meet tiese following: locomotive repair shop; shipbuild-
hologist had ; ing, overhauling, or breaking: installation of
vere found: large boilers or steam pipes; insulation of do-

»plemal and wg‘/k, mestic heating cquipment; building—sound-

he dingnosis + proofing. {iicproofing, heat retention, assem-

s of ;hc,u 72 bling prefabricated buildings., and demolish-

ing buildings: manufacture of brake linings
or clutch plates; mining industry; textile in-

auler. Lawer,
Inomany ns[
tho'auists

aeist. 2 faal A7

ManeNnant Masonasnin

Funtors « McDonald et al, 915

dustry: cement industry; dock or transport
industry.

No interviewer knew to which group the
case uinder imvestigation belonged, and the
information vecorded in the questionnaire
was also coded blind., Questionnaires were
completed for 447 (919) ol the 493 cases and
controls. .

Finnings

T'he distribution of cases by province and
year ol death is shown in Table 1, and by age,
sex, anc site in Table 2. More cases were
found in 1966 and 1967 than in previous
vears, Recent jinterest in these tumors may
have contributed to this, and, as the records
in some hospitals were poorer for the catlier
yeats, wmemory mav alo 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 2.4 to 1.
Under 54, there was little difference in the
sex distribuation,

The case and 2 conirol scries 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
numhber of men aged 18 vears or more wha
were occupationally exposed up to 10 vears
before deatl 1o ashestos and certain other ma-
terials in dust or vapor form. Whereas all 3

one sccoml- 0‘”) Tanre Lo Distribution of Cases by Year of Death amd Province
flom the an- A - Other
for sex and. : Year Ontarin Quebec Provinces Caunada
and date of '@Zm% 1060 - 6 9 15
iicly match- : 1961 t 6 3 10
cr could he- 1962 4 4 5 13
chosen in or- i 1963 2. 3 ! 19
o ar i 1964 6 8 3 17
n. Primarily, i . - it 2
) i 1 1963 7 7 3 19
sons whe hiae : 1966 s 1 9 3t
[ ooy had i 1907 6 13 o 25
rashestas and 4 1968 (1<t half) 3 0 2 16
npatable per- : 4—6 — — —
Comparvabil- ; Tncidence/miltion/ 7o 9 165
series should : naidence/ mition/ycar
3 aN-10 (
the cases for i — _.10 0-1 67. - )'.8.__- __.w__L‘S..~. . 0.9 . 1.0
:

3
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Tawre 20 Distribution of “Jdesothelial Tumors by Age, Sex, and Site
Plenra and . . -
Pleura I'eritoncum peritonetim Pericandium Total
Age — -
tvears) M ¥ M K M F M F M K
N . T T 2T, — — _ — — ]
i0- 2 l - - — _ — — 2 1
W — } — - — —_ — —_ — 4
30- 7 4 1 ! — - —_ 1 8 6
40- 0 7 4 i - -— — 1 13 9
30- IR 2 ti 4 { - i 1 3 h]
60- 26 5 2 5 - 2 — — 28 12
i0- 15 5 7 6 — — — — 22 it
. 80- 3 4 1 1 - - - - 1 5
AN 80 33 26 19 t T 3 108 st
113 43 3 4 163

T'orag

groups were equally expased to wnod dust,
relatively more men in the mesothelial twnor
group were exposed to all the other materials,
the greatest excess being Tor ashestos. Men
who were exposed to ashestos tended also to
be exposed to other materials, especially ce-
ment and fiber glass (Table 1), but these
were only tesponsible for part of the excess
exposare to the other materials. The excess
of “definite™ or “probable™ exposure to as-
bestos (Table 5) in the mesothelial tumor
group compmed with hoth control groups was
substandial ("« 00D, but there was vir-
tually no dilference in the frequency of johs
in which exposure was classified as “possible.”
In 607 of the cases, however, occupational
exposure to ashestos  was considered “un-
likelv,” Only 2 wamen o all had any occupa-
tional expostne 1o ashestos: (there was a
definite exposure in the mesothelial tumor

group and a possible exposure in the sccond-
ary lung cancer group.

The occupations involving dcfinite or prob-
able exposire to asbestos are listed in Table
6. Men emploved in ashestos textile manu-
facture, the nstailation ol _brake linines, or
as msulatorsTwaic LOSPOnNbIie tor most ot the
encess of eases over_conuols. Mine or null
workers miude hittle contribution to the differ-
ence, and only one person, a hardware store-
man, had worked with ashestos-cement prod-
ucts. The time between first exposure and
death for the 21 cases in the definite or prob-
able class ranged from 16 to 30 vears; 4 men
and one woman who worked on the job for
less than 4 vears had intervals of 18, 26, 23,
20, and S vams,

Materials other than ashestos also deserve
furcher consideration since several men had
worked with more than one of them. Exclud-

Tanir 3. Distribution by Age and Sex f Cases and Controls
Males g Females

NMesnthelial Secondary Primary Mesnthelial Secondary Primary
\ge tumors lune cancer lung cancer timors hang cancer lung cancer
n- . (1) 1(1) L LY 1
tr- 2(2) 1 (1)
0. 2(2) 1 2
30. s (™ 6 (6) 2( 6 (6 6(3) 3
10~ IREGID} th(1n 24 (20) () mnam 1113
50- 31 (31 26 (2D 24 (23) SN T S(N
60 - 27 (2%) RANREN] 33 (33) 12N 15014 127)
in- 23520 20.(19) 17 (13 11 (1) 13(t1) 15 (15)
&~ 4(3) H(H +(H 3(H 3 3
At 108 (101) 108 (07) 107 (98) 37(31) 3T (5%) 36 (47)
Mean 38.7 3u RV 558 - 374 RE I
SN (RN 123 19,3 17 3 53
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. \sheston 20
Cement 17(h
Copper 6(2)
Fiber glass 6(3)
Nickul 5(2)
Rubler 3
Worxi 18 (1)

Total exposures

i
recerded TA(lsy

* Definite or probable expostre to the sab

ing wood, for which there was evidently no
difference between the 8 groups, 37 exposures
to cement, copsper, 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-
et with copper, nickel. fiber glass, or 1ubber
(%:1:0) rather than with cement only, and
seemed nnrelated to possible exposure 1o as-
hestos, The relesant occupations of the 9 men
in the mesothelial group were as lolows:
eopper: lathe operator (9, munition manu-

Tante 3,

MarwNant Msoinrrv L

vvars o MeDonald et al, 97

Oceupational Exposure t 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)

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

asbestos is given in parentheses.

facture, brass foundvy; nickel: lathe upeiator

(2)» mine worker; rubber: tive manulacture,
plantation work; fiber alass: municipal main-
tenance work, woad-caulking (ship).
Residential histories indicated that 159, of
male cases and 387, of female cases had spent
theiv childhood entirely in a rural area com-
pared with 1070 of males and 387, of fcmales
with sccondary lung cancer. but the primary
lung cancers were less often reared in rural
arcas (males 3107, females 2877, No diller-
enee was found hetween cases and both con-
tiol groups after the age of 13 vears. Exclud-
ing 5 cases (3 minc or mill workers and 2
textile workers) aud one mine and mill
worker ineach control group, who lived in
mining towns, ondy 3 wen and 2 women had

Drstribution of Cases and Controls According to Their Oecapationat Ixposure to Ashestas

* One chuld i each croup dying under the aze of 18 has heen ¢

B
LA

by -

Males - Mesothelial tumors Sceondary lnug cancer Primary fung cancer
Exposure to a<bestos No. o No. % No. A
Definite ||l 1 ’l]
00 - 3.1 o 31
I'robable ')’ .’J .f’
Possibsle 20 200 22 220 16 16.5
Ualikely: 60 60 0 71 Mt iT .4
Al 106 1100 96 100 0 07 100,0
Males:  Distribution of definite and probalie groups compared with possibic and nnlikely: x = 21.3, 2 d.f.,
I < 0.001
Female< Mesotheiial tmmoes Secondary lung cancer Primary lune cancer
Exposure to a-bestns No. Ca No. oA No. o
Dietinite 1 2.0 — - ' —
Prolyiide —_ — -—
Possible — i t.a -
Ualihely 0 98 0 S 98 1. 46 HELURY]
A\l S0 oo o 32 160 0 16 tN0 0
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Dictribution of Ocrwy tions Classitted Under Delinite or Probable
Fape are to.

\<hiestos

Mesn helial

Asbestos mine or mill
Ashestos textile manudacture
Rralielining tnstatiation
Insulation
Other vecupations involving
contact with in~nlation matertals
Hardware store thandling asbestos
sheet and pipe)
Filled @as ntask- with asbestos
textile

Tove e

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

The possibility of contact as a result ol
some other member of the family bringing
home dusty clothes from occupations involv-
ing the usc of asbestos was also examined. Ex-
cluding 7 persons (5 cases and one in cach
conuol group) who weie occupationally ex-
posed themselves  (definitely  or probably).
there was one case in o female with definite
home exposure and one male with probable
home expostne, In addition to 5 persons (oue
case and 1 with primary lung cancer) whoe
were possiily occupationalls exposed ta as-
hestos themselves, there were 26 peisons with
a posible home exposure: I cases. 6 with
sccondary lung cancer. and 6 with primary
Iung cancer, The category of possible hlome
exposure was given in houscholds. where a
person possibly exposcd at work to ashestos
brought home dusty cloihes. Thus. excluding
those persons with definite or probabte occu-
pational cxposure, there were 15 persons with
mesothelial wimors, & with secondary lung
cancer, and 10 with primary lung cancer, who
had had at least possible home exposure to
ashestos dust.

Tantr 7.

Occupatinnal Exposure to Certain Materials of Men without

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 +

* Tuchirles one persun who worked in brakefining maaufacture.

The requency of cancer reported in close
relatives did not dilfer fromn that in the con-
trol groups. An analysis of cigarctte smoking
habits is shown in Table 8. In both males
and females, persons in the primary lung
cancer group had smoked considerably more
thau those in cither the case or secondary

lung cancer groups. The latter 2 groups hau

alimast an identical distribution of smoking
habits. The 20 men with definite ov probable
occupational exposure to ashestos shiowed no
arcat difference in smoking habiis from cases
without Ocrup.ninnnl exposare.

DiscussioN

Though our study is not direetly compa-
rable with those of Elimes et al.? in Belfast, and
Newhouse and Thompson? in Tondon, it
scems faitly clear that the dillerence between
cases and covtrols regmiding ashestos exposure
was less in our findings than in theirs, There
arc. several possible explanations for this.
The first is that our study was based on a na-
tional sample of cases derived from all parts
of a vory Iarge country, wlhcreas theirs were
fram 2 specific industrial areas, one a ship-
building citv and the other from a hospital
close to a large ashestos factory. A second

Nefinite or Prabable Exposure to Ashostos
P

Mesnthelial - Secondary

Printary

Cement only
Copper, nickel, rubber, oe
diber glass

tumors tung cancer  ling cancer
o 96 (1)
9* (1) i ()]
19(7) ) 10 (1) 2{()

* Including three men alwo expased to cement.

The number of men possibly exposed to ashestos i5 given in parcentheses.

e e 5
S

Ry g A

(o)

J "
By LY ST AW i i e
v .

pos
casc
thir
sure
we.
of t
was
pos-
—nl(
not
gati:
sele
on.,

I
best
Seve
en:n:
risk
ourr
to
ana
cort
less.
wor’
asbe
lung
int
canc

|

dica:

B
O. L
asbes!

o

lioma
asbest
22:26°

3.

Y



wa

g v

.

s Marezaxy Mot i, Tovors

Tamr 8 Averace Duaity Number of £ warettes Smoled

MoDonatd et al, gy

-\l.l‘(:—

Female

-

1 Cheatettes

Me-oal i

turmens vith

Mesethelial - Seeonlary I'risnary asbesios Mesothelial - Secondary Primary
por day RIS lung eaneer L cancer expnsure Lo lung vancer  funye cancer
N 22 v 29 ! 4 y 2 sy 6 71 MnoJz
10 or less LI A 21 22 0t 4 20 L AN S 0 20
11-10 40 47 RYEESU) | AT/ 13 »n3 20 A 12 27
M o more 1920 18 19 RESNRY ] t 4 3 n s 7
Forae? 97 100 935 106 95 100 20 (0 SO 160 storon 15 100

possibility is that onr scries was diluted by
cases which they would not have accepted. A
third point is that we took great carc to in-
sure that the histories ol case and control
were collected and coded without knowledge
of the group to which they Lelonged. This
was not so stated in the Delfast survey and not
possible in the swudy:. of Newhouse and

Thompson. The firdings of Sclikofl et 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 ta assess the rale of as.
hostos in the etiology of primary lung cancer.
Several studies hase shown thar ueeupational
evposuie may- be associated  with increased
risk of this tumar, especially i smokers.! Since
our series of prima:y lung cancer was selected
to match the mesathelial eases in age, sex,
wul geozraphical distribution, it c¢annot he
considered representative in itself. Neverthe-
less, it was probably sufliciently so {or it to he
worth nating that the history of exposure to
asbestos was very similar to that for secondary
lung cancer. Any contribution from asbestos
in the causatinn o this series of primary lung
cncers was, therefore, not apparent.

CoxcrLusion

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