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By (14 "“In cases where a subslance has Iy exposed in the workplace to one air- School of Hygiene and Tropical

O - kj been shown to be carcinoagenic, it is  borne libre per cubic centimetlre is Medicine, assisted by his wile, Alison

‘} i3 '.3 important to consider whether the 2quivalent to the risk involved in smok- McDonald, Professor of Epidamiology

e I possible risks to man are outweighed ing just a few cigareltes per week. at St. Mary's Hospital Medical School,

- :‘ by lhg social, economic and medical by Douglas Liddell, Protassor of Medi-

B of benelits ol the substance Scientists This important scientific research cal Stalistics at McGilf University, by |
g 1 musl play a major role in the decision- project was carried out under the Graham Gibbs, Director of the Inslitute

- _.,; making process by providing and direction of Protessor J.C. McDonald, of Occupational Health and Safety of

;’; £ interpreting the available data  Director of the TUC Centenary Institute McGill Universily, and by Gail Eyssen

B However the final decision must be of Occupational Health al the London who is currently working in cancer

o taken by sociely in tha widest sense, epidemiology at the Universily of

r through the intermediary of olticial Toronto.

organizations”’ This in brief is the con-
clusion ol the Sub-Commiltee on
Environmental Carcinogenisis ol the
National Cancer Advisory Commiltee
{1977} of tha United States reqarding
the guidelines for risk/benalil
appraisal relabive o exposure to car-
cinogenic substances

14 years of research

In the perspective ol such a siate-
menl, the resulls ol a lourlnen-year
epidemiological study on a group of
asbestos workers take on particular
signilicance

The resullts of this study have
recently baen published in a scientific
journal. They show among other things
that the risk ol lung cancer among
asbesios workers who are continuous-

Or Algon McDoneia and Dr 4.C. McDoneid.

A key work

The research was part ol a program
astablished in 1966 at McGifl Univer-
sity, at the invitation nl the Canadian
Governmen! and wi'h nncouragement
from the Governmen! ol Quebec, to
study the health elfects ol work in Ihe
asbestos industry

The entire asbesins indusiry of
Quebec contribuled 1n the sludy, from
company managemeant and unions to
workers and thair familing In addition
to government backinn ‘MeGill Univer.
sity and the Landon School of Hygiene
and Tropical Medicine, the joini
organizers of the projact, received
financial support from the Institule of
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Occupational and Environmental
Health of Montreal

The resulls ol the lirst three years
work, which included the reading of
16 000 chest radiographs., com-
prehensive lests on a sample of
workers, and studies of mortalily to the
end ol 1969, were summarized by Dr
C. McDonald and his colleagues in
1974,

After a number of in!er‘lm reports dis-
cussing various aspects ol the data
analysis, the linal report — a summary
of which has been published in the Bri-
tish Journal of Industrial Medicine —
goes inta greater depth an the issue ol
asbestos dust exposure than any other
epidemiological survey yet carried out
Moreover Prolessor C. McDonald con-
siders that he has made the optimum
possible use of the dala currently
available on the subject It must also
be stressed that alter duly analyzing
the preliminary reports and the final
version, the international scientific
community has acknowledged the
value ol this study, conferring upon it a
degree of credibility thal makes it a key
work and reference document. The
Simpson Report,!!) for example, made
use of this survey.

Objectives

The survey's primary aim was 1o
define as accurately as possible the
quantitative relationship belween
exposure lo chrysolile asbestos tibre
and the incidence of lung cancer

try. These criteria ensured the widest
possibie range of levels ol exposure
and of duration ol employment. Con-
siderable ellort was deployed 10 lrace
avery person in the sample. For those
who had died, once copies of the death
certificates had been obtained, the
causes -of mortalitly were coded
according to the International
Classilication of Diseases.

After checks and more stringent
application of the criteria for admission
to the group, the study sample was
reduced from the original 11 788 to
11379 (10 939 men and 440 women).

A greal deal of work wenl inlo deter-
mining the level of dust exposure for
each sybject, according to norms set
by Drs Gibbs and Lachance. This was
particularty difficult for the years prior
1o 1949 when there had been lew
measurements. Drs Gibbs and
Lachance oblained their assessment
of dust levels prior to 1949 by means
of interviews with long-service
employees and comparisons with more
recent conditions.

Thus for each person the survey
established the period of exposure per
employment and the total ol annual
dust exposures (accumulated ex-
posure); for almost all subjects it also
determined smoking histories, and dis-
tinguished the following categories:
non-smoker, moderatle smoker or
heavy smoker, the lalter indicaling a
consumptlion of 26 to 50 cigarettes per

day. The inlormation was obtained by
means of a questionnair? answered by
the subjects themselves or by their
friends or relatives,

Conclusions

One of the conclusions of the study
shows that mortality increases with
exposure in the cases of asbestosis,
Iung cancer, cancer of colon and rec-

tum, respiratory tuberculosis and other -

respiratory diseases. The trend is most
clear-cut in asbestosis and lung
cancer.

Here the authors emphasize the
importance of having examined sub-
jects exposed to a wide range of dust
concentrations in order to determine
the increase in risk with the increase in
exposure. In lact, even using a sample
ol workers who were exposed con-
tinuously over a periad of 20 years to
20f/cc., it would have been difficult to
establish an increase in risk.

Thus it would seem that, il it is al-
most impossible to discern an increase
in risk at an exposure rate of 20l/cc., a
level which has not been found for
many years, it is all the more so at 21/
cc., i.e. at the present standard for dust
levels in the asbestos induslry.

Exposure and smoking

For each category of smoker the risk
of lung cancer increases with the level
of exposure, thus slirengthening the
argument that for lung cancer the

Since lung cancer is also associated ;
with smoking, a second objective was rom in relation to dust exposure and smoking habit ;
to altempt o separate the hazards and Desths | Wng Sanser I rete " ' Re 9
1o determine the importance of each
factor in the cause of mortality Smoking Accumulated dust exposure to age 45 in millions of fibres
Additional aims of the survey were to habit per cubic foot/year.
measure the exposure-response rela-
lions lor other diseases including can- Less than 30| From 30 to | more than total
cers of the gastrointestinal tract and 300 . 300 -
larynx, and lor pneumoconiosis and
|
| other respiralory giseases Daaths| SMR 2 |Doaths| SMR [Desths| SMIT |Daathsl SMA
Non-smoker ’ 8 36 8 1.24 19 | 0.38
' Methodology ot S o s
| The members of the sample group smoker 73 1.14 64 135 | 52 231 | 189 | *.41
were chosen according to the following Heavy smoker 13 2.12 11 2.39 10 450 34 263
criteria’ being born between 1891 and All smaoking
1920 and having been employed for al habits 91 0.93 81 118 70 225 | 242 | 123 :
least one month in the asbestos indus-
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This graph showing the relation
between the standardized mor-
tality ratio due to lung cancer and
accumulated dust exposure to
age 45 has been weighled using
a graphical computation techni-
que The horizontal line repre-
sents accumulated dust
exposure to age 45 in millions of
fibres per cubic foot/year; the
vertical lire represents the stan-
dardized mortality ratlo due to
lung cancer.

dose-response relation is linear (see
table). The effect of smoking is par-
ticularly harmfui with heavy smokers
whose standardized mortality ratio'2)
is 4 limes higher than that of non-
smokers at the highes! exposure
level

In recent years, alter a number of
shorter research projects, less com-
prehensive than the present one, the
industry had already seen fit to make
workers aware ol the dangers involved
in smoking associated with exposure
1o asbestos. Not only do the published
results justily such action, they may
also give rise 1o stricler legislation on
smoking in the workplace,

The fact that the dose-response
relation for dus! exposure and lung
cancer is linear is of major importance
for the determining of acceptable risk.

Critical analysis

There are obviousiy a great many
factors which can influence a study of
this kind the risk ol error exists, and
every criticism must be closely
examined. Bul the lacl remains thal
this sludy is as solid and valid as the
figures on which it is based.

Same doubls have been expressed
as 'o the value of \he relation estab-
lished belween exposure angd smoking

The dala in this suivey do nol invali-
dale the argumen! that asbeslos
exposure in ilsell increases the risk of
cancer even for non-smokers Bul they
do conlirm the resulls of several other
research projects which conclude that
smoking increases, and even mullip-
lies, the risk of lung cancer.

Quantification

According to Dr. C. McDonald's
report, the risk run by asbestos
workers before the implementation of
dust controls in the mines and mills,
i.e.in conditions which no longer exist,
was equivalent to that involved in
smoking heavily; today's asbestos
workers, continuously exposed to 11/
cc., run a risk equivalent to smoking
just a few cigareltes per week.

The establishing of a relation bet-
ween risk in the workplace, considered
to be “imposed”, and the risk of smok-
ing, considered to be a "free choice”,
should throw.new light on the issue of
acceptable risk which the industry
may ask man lo accept in view of the
benetits which it provides.

This study was conducted without a
break for fourteen years and aimed to
determine the quantitative relations
between mortality and workplace
exposure in the Québec chrysatile
asheslos industry. The analytical
methods used were varied and pre-
cise; the resulls oblained remained
conslant, It may be assumed that the
purpose of the study was achieved.

By using these environment quality
measurements, the mortality risk
associated ‘with work at ditferent dust
levels can now be assessed with some
confidence. The precision of this risk
assessment should now make it possi-
ble to delermine an acceptable dust
level and to take the appropriate social
and political decisions.

(1) Final report of the Advisory Committee
on Asbestos, published In 1979 in
Great Britain. The Committee,
presided by Mr. Simpson, was estab-
lished In 1978 to review the risks to
health arising from exposure to
asbestos or products containing
asbestos.

(2) SMR: Standardized Mortality Ratio,
i.e. the ratio between the actual mor-
tality rate of the study sample and the
expected mortality rate, the latter
being based on the aclual mortality
rate of the population as a whole.
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