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Differences in occupational mortality from pleural

cancer, peritoneal cancer,

]

and asbestosis

David Coggon, Haze] Inskip, Faul Winter, Brian Pannett

Abstract

Objectios=To st whether the
incrensed visk of discase veluted 0
ashestos fn occupations from the con-
atruction and enginesring indusiries
applies squally to pleurs] canesr, peri-
tonenl cimcar, and ashestosls.
Muthodr=Analysis was based on deaths
among man aged 20-74 in England and
Walss during 197980 and 1982-90. (n =
1656 096). Information sbout cawse of
danth and the last full time occupation of
dacedents was derived from death cartifi-
cates. Proportiosal mortality ratios
(FMRs) bry occupation were calculsted for
each of pleursl cancer, peritonssl cancer,
and ashagtosis.
Regulis—Ahogether, 2343 dsaths weie
attributed to cancer of tha pleura, 362 to
cancer of the peritonwmu, aad 281 to

990, 64 denths), but  PMR of only 160 (77
deaths) for plaural cancer. In contrar,
saveral occupations with much higher
mortality firomn pleural tumours had no
excess of peritoneal cancer. PMRs for
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Occuparional exposure to asbestos it a major
cause of mormality from asbestomy, mesorhe-
loms, ad bronchisl carcinoma. Inn Brirain,
legal coptrols on exposure to asbestos were
first introduced in 1933, and since then have
besn mwbdﬁmhmm
indicares thar morality from mesothalioma is
rising in men s most sge, and suggests that
overall ratcs will continue 1o increase through
10 the next ceatury,’ It ix imporaar to esmb-
lith whether this wend results foom inadequate
enforcement of starurory expovure lonics, or
whether the limity themiselves are not suffl-
ciently stringenc.

One starting point is to identfy the occupa-
tions masociated with ¢xcess mortality from
clisenses related to ashestos, During the 1980s,
s large propordon of male deaths fom
masothelioma in England and Wales were
related to work in the consiruction and engi-
neering industeies.' It is unclear whether the
Dneressad rizk in these jobw applies to mesothe-
lioms of the pleura, peritoneum, or both, We
have anaiysed dams from the same period thar
indicate impormane differences in the relative
frequency of pleural and peritoneal mesothe-
Boma by occupation, and which may have
implicadons for control strategy.

Mathod

Qur anslysis was based on all deaths among
men aged 20-74 in England and Wales in
1979-80 and 1982~00, Datx for 1981 werc
unrelisble becavae of industrial action m that
vear by registrany of deaths. Information abour
the age, undedying cause of death, and most
recent full tme occupation of decedents was
ohtained from death certificater. Causes of
death wate coded to the ninth revision of the
invernational classificadon of disesss (ICD-
9), and sccupstivns were coded initially 1o the
Office of Population Censuses and Surveys
(OPCS) 1980 classification of occupations.’
mwmumdeﬁmdmthcom
classification were then aggregated into 194

larger job !
For each job group we calculsted
tonal mdos (PMRs) for cancer of

the plevra (ICD-9 = 163), cancer of the pen-
tooeum (ICD-9 = 1588 and 158-9), and
sabeatoaks (lCD-Q 501), with five-year age

('Cll)fml’MR:medonmePom
distribution,

Results

Qver the 11 ywir period of smdy 1 656 096
deaths were recorded in men with adequarely
dacribed occupations, including 2848 from
cancer of the pleurs, 362 from cancer of the
peritoaeum, and 281 from sbestosis. The
table lists the job groups with significandy
(P < 0:05) raized PMRy for ar lessr one of
these disensen.

‘The mnking of PMRs for cancers of the
pleurs and periioncum was quite different.
For example, construction workers not clie-
whare classified (nec), a group which includes
lnggers, had the highest mortality from peri-
toneal cancer (PFMR 990, 64 desths), bur 2
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Fob groups with vgnificandy (P < 0-0%) raised morralizy from camcer of the plewrst, contcar of the pardonssin, o auhtunsiz
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*As deBined in the OPCS 1980 clamtifcution of occupation., tc = pot shewhae Guifd,

PMR of only 160 (77 denths) for pleura]l cxn-
cer. In conmast, severa] of the occupadons
with the highest morality from cancer of the
pleura—metal plate workers (PMR 709, 73
deaths), uphalisterers (PMR 366, 16 deaths),
carpenters (PMR 362, 167 deaths) and elecwi-
cians (PMR 349, 127 deaths)—had no excess
of peritoneal cancer.

Mmuﬁwﬁumnhenﬁlmmdmh
related to that from peritoneal than pleural
cancer, with the highest PMR again in con-
sruction workers nec (PMR 1392, 71 deaths).
The Spearmsn rank correlazion coefficient
acrosy the 24 job groups in the mble was (-43
for asbestosis with cancer of the peritoneum
and (-)3 for ashestosis with cancer of the
pleura.

Discussion
In this anelysis we rextricted sttention to the
three causs of death that are related most
specifically 0 wbestos, Asbestor also causs
bronchial carcinoma, but the ¢ffect i leas dis-
cutnible in anslyses of octupational mortality
because the relative tiak is smalier and becatiee
associations sre confounded by differences m
wsmoking and exposire 1o other lung carcino-
gens in the workplace.
Thgmlymwlimimdbymmnu
that are kmown t0 octur in information
obtained from death cerdficares. Not all
deaths sscribed to cancers of the pleurs o
peritoneum  are mesotheliomas, and somc
mesothelioms desths are clasified as cancers
of other or unspécified sites.' Also, sorms
deaths may b incosrectly wtributed
asbesroais on the basls of plevral thickmw or
plaques, when no filrowis &  present,
Moreover, data were only svailsble on the
most recent full dme job of decedents, and
some tybjecty will have been exposed to
azbestos in earlier employment about which
we had no information. In general, however,

the effect of smich emrors should be to attenuar
occupational asseciations, and they would not
be expected m have u differential effect on the
mnkmg of occupations by mortality from dif
ferent diseases related to asbestos. The use of
periodic medical examinsdons or an unusually
high rate of necropaies in cerain occuparionm
might boost the derection of peritoneal more
than pleurs! tumours, but it wonld not explain
wuch large discrepancies in the relative fre-
quencies of these diseaser as were found. Nor
would it scoount for the high frequency of
dexths from msbemosis in some occupariom
with relatively Jow mortlity from pleursl
cancer.

Another Emitation was the wse of propor-
tiona]l mortality rather than true death rates.
Although PMRs may have been somewhat
depressed or inflasred by differences in te
overall death raves of job groups, the effect
should be gimilar for each of the three discases
examined, and again would not explain the
contrasting ranking of jobs by PMR.

The occupations with significandy raised
PMR;z in our analyvis were largely the same 53
those found previously to have high morality
from mesothelioma oversll,! All entail poten-
tisl sxposure o asbestos although i some
<ases the exposure is related to wark in specific
indusrries rather than » general festurs of e
occupation. For sxample, the excexs mortality
among welders oceusred rainly in cencres of
shipbuilding.* Many of the high risk occups-
tioms ot in the consmuction industry where
mmhuoccuﬂedhm:b:uted
uhcmuhuh;mdomﬂhmmmum
als. The high PMR for cancer of the pleurs it
nlrpenmwmpnndwithmmymhubuﬂd
ing trades may be related 1w work with
asbestos board, Notable for an shyenee of sif
nificant tisk are motor mechanics, (PMR 46,
12 deuths from pleural cancer; PMR B8, three
deaths from peritoneal cancer; PMR B0, W0
deathy frorn asbestosis) sbout whom concernd



have been raised becamc of the presence of
asbestos in brake linings, It secms that this
exposure has np important effect on morality
from mesathclioma or ashestosis, perhaps
because the asbestor fibres arc modified by
hear,

The difference in the moking of occups-
dons by mortality from plevsal and peritoneat
cancer and mbestosis ia striking and cannot
realistically be ascribed ro chance. Nor is it
likely to be explained wimply by difficrences in
the fypes of asbestos to which occupations are
exposed. Crocidolite and amosite are more
porent causet  of mesothelioma than
chrysotile,’ and all of the occupatons with
high PMRs from peritoneal cancer could have
involved exposure to crocidolire, Butr welders,
who had a higher PMR than constructon
workers nec from pleural cancer, are alto Nkely
10 have had exposure to crocidolite (especially
those employed in shipbuilding), and yet had a
deficit of peritoneal cancers.

A more plauiible explanadon is that the
expoture-response relations for mesothelioms
and asbettosis are non-linesr, with the risk of
pleurnl mesothelioma increasing relatively
more steeply at low expowures but lers stecply at
high exposures. Where an occupation enrails
low exposure 1o atbestos, excess pleural cancer
occurs bur there is limle effect on perironesal
cancer of ashesrosis. With high axposures, the
risk of ploursl caooer s incyeased farther, but
that of peritoncal cancer andd asbestonis goes
up muwch more vl becomes dominant, Also,
the effect on occupadonal mortality is diluted
according to the proportion of men in the job
goup who are exposed. For example, con-
struction workers nec include noe only laggers
with very high exposure o asbestos, but aho
other occupations such as floor layers with
migimal exposure. As a comsequence, the
PMRs of the group are reduced for diseases
related to ashestos. In the case of peritoneal
cancer and asbestosiv, the riak in laggers ts xo0
high that the PMR of the job group a» a whole
remaina highest in the ranking, The PMR for

pleuni] cancer is lower and diluted 1o a level
below that in ocouparions such a3 carpenters
where a larger propartion of men arc exposed,
bug at a lower level,

This hypothexis is consistent with findings
on the rato of pleural to peritoneal mesothe-
liomas in cohort studics of asbestos workers,
where peritoneal tumours have tended o be
relatively more comimion in cohorts with longer
and heavier exposures,” although with occa-
siopal cxceprions.” It also accords with the
finding of higher fibre conrents in the lungs of
patients dying from penitoneal compared with
pleural cancer.* 1t is an indication for caution
when extrupolating elak esfimares for mesothe-
Homa at low exposures tv crocidolite and
amosite from obaervarions in cohorts with
heavy exposure. In particular, the risks of
pleural mesothelioma may be underestimated
if a linear exposure-response it apsumed, This
sthould be wken ino account when control
limirs are reviewed.
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