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TABLE 15
DISTRIBUTION OF DOMICILIARY AREA IN MALES WITH CARCINOMA OF STOMACH AND IN

FEMALES WITH CARCINOMA OF BREAST

Domiciliary Overall men Males Ca stomach Overall women Women Ca breast
area

1 86 42% 21 43% 62 38 % 29 37%
2 72 35% 18 37% 72 44% 37 47%
3 48 23% 10 20% 30 18% 13 16%

206 100% 49 100% 164 100% 79 100%

Data were available in 38 men of both home
address and address at work. The majority, 27,
lived and worked in the same Area, i.e., 12 out of
15 in Area 1, 6 out of 11 in Area 2, and 9 out of 12
in Area 3. Among the total of 11 who lived and
worked in different areas there were four asbestos
body positives. This proportion fits the expected
incidence whether calculated for home address or

work address; a much larger number of cases would
be required to show any preferential correlation with
incidence of asbestos bodies.
Data were available in 40 women of the husband's

occupation. Sixteen lived in Area 1, of whom seven
were asbestos body positive (44%) compared with
the overall incidence of 45 % of women in Area 1.
Twenty-four lived in Area 2, of whom eight were

asbestos body positive (33 %) compared with the
overall incidence of 26% of women in this group.
The incidence of asbestos positives in this sample of
40 women was therefore typical of the overall
findings in women. Of the nine asbestos body posi-
tive women in Areas 1 and 2, only three were married
to men in industries likely to expose them to asbestos.
Three of the nine asbestos negative women in
group 1, and two of the 16 asbestos negative women
in Area 2 were married to men in industries likely to
expose them to asbestos. These findings do not show
any positive correlation between industrial asbestos
exposure of husbands and the presence of asbestos
bodies in their wives.

The only patients with disease processes associated
with excess incidence of asbestos bodies were those
with carcinoma of stomach or carcinoma of breast
(Tables 2 and 3). We therefore analysed the possi-
bility that these particular patients might show a
different domiciliary pattern from the remainder to
account for their raised asbestos body positives,
i.e., were mostly resident in Area 1. In fact it is seen
in Table 15 that the distribution of home addresses
among both groups of patients is remarkably similar
to that of the overall series.

Table 16 shows an analysis of the extra 48 women
living in Areas 1, 2, and 3 with carcinoma of breast
in relation to marital status, parity, home address,
and incidence of asbestos bodies.
The numbers are small but suggest a higher

proportion of asbestos positives in single women in
spite of their address being in Areas 2 and 3. It is
also seen that women with carcinoma breast in
Areas 2 and 3 show a higher incidence of asbestos
positives than is found in the overall female popula-
tion of the original series in these Areas (Table 15).
We were interested to see if the increased propor-

tion of asbestos positive cases in carcinoma of
stomach or carcinoma of breast might be due partly
to the patients' occupation or industry but found no
evidence that a greater proportion of these patients
were in industries or occupations associated with
increased exposure to asbestos than in the overall
population.

TABLE 16
INCIDENCE OF ASBESTOS BODY POSITIVES IN CARCINOMA OF BREAST ACCORDING TO

DOMICILIARY AREA, MARITAL STATUS, AND PARITY

Total Asb +ve Area I Area 2 Area 3

Nullipara sinigle .. 6 4 0 5 (3 +ve) I (I +ve)
Nullipara married 11 6 7 (4 +ve) 3 (2 +ve) 1
Multipara 31 17 13 (8 +ve) 13 (5 +ve) 5 (4 +ve)

48 27 20 (12 +ve) 21 (10 +ve) 7 (5 +ve)
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Discussion

Previous studies reviewed by Meurman (1966), cited
by Selikoff and Hammond (1970), and additional
studies by Thomson and Graves (1966), Roberts
(1967), Ashcroft (1968), and Pooley, Oldham, Um,
and Wagner (1970) have confirmed the widespread
prevalence of pulmonary asbestos bodies in routine
necropsy series ofmen and women in many countries,
first demonstrated by Thomson, Kaschula, and Mac-
Donald (1963) in Cape Town. The prevalence is
greater in men than women and in town-dwellers
compared with rural populations. It is much greater
in towns with shipping industries, or asbestos
factories, than in towns without asbestos industries
and is well marked in rural populations in the
vicinity of asbestos mines or mills. It is not possible
to make quantitative comparisons between these
series because different methods were employed, i.e.,
examination variously of sections or smears or
fluid from lungs. The larger the volume of lung
examined, the greater is the chance of detecting
positive cases (Meurman, 1966). A number of
authors suggest that the degree of environmental
pollution by asbestos dust is such that examination
of sufficient material per case would reveal asbestos
bodies in almost 100% of the population. All
necropsy series are highly selected and in this
instance the choice of quantity of material examined
is arbitrary. Aware of these limitations, our objective
was an intraseries comparison of asbestos pollution
with the hope that correlations might come to light,
enumerated in the present results, some of which
might be of general application.

In addition to confirming the higher incidence of
asbestos bodies in the older age groups and in men,
we found a grading in degree of prevalence: highest
in inhabitants of heavy industrial urban, inter-
mediate in light industrial and residential urban,
and lowest in residential and rural districts. There
were more positive cases in heavy manual than light
manual workers. The highest incidence was seen in
men who had worked in the shipping, transport, and
electrical and engineering industries. Interpretation
of the detailed findings suggests that each of the
three factors, occupation, industry, and area of re-
sidence, contributed variously to the inhalation of
asbestos fibres.
The addresses noted in the clinical records refer to

the patients' last residence and do not necessarily
indicate that he or she had lived there for many
years. But the older residents of East London tend to
stay in the same district even when their married
children move to other areas. The recorded occupa-
tion of 'housewife' may often conceal an earlier
temporary phase of industrial occupation. The
population we are dealing with is mostly made up of
people who had to go out to work at the first

opportunity in order to help support themselves and
the family. It is almost inconceivable that after
leaving school at the age of 12 to 14, some 40 to 60
years ago, the women of East London, now designat-
ed housewives, just stayed at home until marriage.
It is also noteworthy that on questioning, these
women tended to deny ever having worked in a
factory because for them this carried a social slur. In
fact one of our patients (not in this series) with
pleural mesothelioma and numerous pulmonary
asbestos bodies who denied ever doing factory work
was traced by Dr. W. J. Smither from her birthdate
and maiden name to have worked for a period many
years previously in an asbestos factory. There were at
least seven asbestos factories in Area 1 in those
years apart from the numerous different industries in
which asbestos is employed. It is likely therefore that
some 'housewives' with numerous asbestos bodies
might have inhaled the fibres at work rather than
solely in the home or streets. It was common
practice to employ unskilled girls and women to clean
the hessian sacks in which the crude asbestos was
imported (Smither, 1974).

Further, with regard to atmospheric pollution in
our Area 1 it was customary, before the health
hazards of asbestos fibres inhalation were apprecia-
ted, to leave asbestos dumps in the open exposed to
the prevailing westerly winds (Smither, 1974).
Moreover children used these dumps for their
games, in particular for playing 'snowballs' (Smither,
1974). Further atmospheric pollution by asbestos
must have occurred in the heavy bombing of dock-
land during the second world war. Another source
to the housewife was inhalation of asbestos dust
when cleaning the clothes of asbestos factory
workers (Newhouse and Thompson, 1965). Com-
parison ofthe numbers of asbestos bodies per positive
case in our selected series with numbers counted by
us in patients suffering from asbestosis show a con-
siderable difference. Whereas the majority of our
positive patients had 1 to 5 bodies per 6-75 mm3 lung,
patients with asbestosis give counts of at least 1 000.
The highest count in our series was 145 bodies in a
married woman aged 47 who denied ever having
worked for a living, resided in Dagenham (Area 1),
and died of carcinoma of breast. Of our total of 145
positive cases only 13 had counts of more than 20
asbestos bodies and of these only two, both house-
wives, had counts above 100.
Our findings in an East London population con-

firm preliminary results recorded by Selikoff and
Hammond (1970) in a similar study of 3 000 con-
secutive necropsies in New York City. They found
a 7000 incidence of asbestos body positives in men
employed in shipyards and in the building industry,
a 50% incidence in other manual workers, 47% in
'white collar' workers, and 39% in females.
We could find no association between asbestos
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positivity and any of the different types of non-
neoplastic disease. In the neoplastic diseases there
was no correlation with carcinoma of bronchus. This
negative finding fits the observation of Elmes,
McCaughey, and Wade (1965), who found asbestos
bodies in 20% of 100 necropsies of carcinoma of
bronchus in Belfast, an incidence not significantly
different from that in their control groups of 200
males. Similar conclusions may be drawn from the
report of Enterline, de Coufle, and Henderson
(1973), who studied the incidence of respiratory
cancer in relation to occupational exposure to
asbestos. They found that there was no direct
relationship below an exposure of 125 million
particles per cubic foot (mppcf)-years in contrast to
5-7 times the expected incidence of men exposed to
750 or more mppcf-years. Knox, Holmes, Doll, and
Hill (1968) found that the increased mortality from
carcinoma of bronchus in asbestos workers exposed
before 1933 was reduced to the national average
equivalent in workers entering the industry after
1933 when safety measures in the factories had
become mandatory. Newhouse (1969) found that
asbestos factory workers carrying out jobs with least
exposure to the dust had no excess mortality from
respiratory disease. The above' observations together
with ours imply that the degree of asbestos exposure
found in our selected patients, producing small
numbers of asbestos bodies per 6 75 mm3 lung
tissue, does not show any direct association with
carcinoma of bronchus. Cigarette smoking apart, the
increased incidence of carcinoma of bronchus in
urban as compared with rural populations is likely
to be due to atmospheric pollutants other than
asbestos dust.
Our finding of an increased incidence of asbestos

bodies in male patients with carcinoma of stomach
(35 observed as against 21 6 expected in a total of
50 cases) appears a direct relationship and could not
be accounted for by increased exposure due to
residential area, occupation, industry or age distri-
bution. An increase in incidence of carcinoma of the
gastrointestinal tract including stomach has been
reported in heavily exposed asbestos workers by
Konig (1960), Selikoff, Churg, and Hammond (1964),
and Elmes and Simpson (1971). Our findings suggest
that non-industrial environmental exposure to asbes-
tos dust may be a pathogenic factor in carcinoma of
the stomach. Exposure to asbestos would lead
inevitably to some ingestion both directly and via
pulmonary secretions. Merliss (1971) considered that
asbestos fibre contaminated talc used as a coating
for rice to be a possible carcinogenic factor associated
with the high incidence of gastric carcinoma in
Japan and Japanese residents in the USA.
Our most puzzling finding is the raised incidence of

asbestos body positives in women with carcinoma of
the breast-38 observed as against 26-3 expected out

2

of a total of 82 cases. Again this did not appear
specifically due to occupation, area ofresidence or age
group. We are unable to think of any way by which a
higher proportion of women with breast cancer and
asbestos bodies might have been selected to die and
undergo necropsy at The London Hospital. Since
nulliparas are more liable than multiparas to
develop breast cancer and are also more likely to
work in industry, we wondered if this might account
for the increased incidence of asbestos positives.
However, we found the same order of percentage of
positives in nulliparas (59%) and multiparas (55 %)
with breast cancer while 31 of the 48 women were
multiparas. It is difficult to conceive of a mechanism
of direct exposure of mammary tissue to asbestos
fibre. One may speculate on the remote possibility of
carriage of fine asbestos fibres via retrograde lym-
phatic flow from the lungs to the chest wall, but it
seems very unlikely. Thomson (1970) points out
that pleural plaques tend to be restricted to parietal
pleura overlying the ribs and that they are histo-
logically composed of collagen initially formed from
extrapleural connective tissue. He suggests that thin
sharp asbestos fibres pierce the lungs and penetrate
the parietal pleura after which they are held up by
the ribs but pass through the intercostal muscles. If
his speculation is correct then it is conceivable that
asbestos fibres might infiltrate mammary tissue by
direct extension through the muscle coats of the chest
wall and might play a local summating carcinogenic
role in the pathogenesis of carcinoma of breast.

We are grateful to Mrs. M. Hewitt and Miss C. Nickols
for considerable technical help, to Miss R. Cresswell and
Miss L. Singer for secretarial help, to the Asbestos
Research Council for a grant towards Miss R. Cresswell's
salary, and to Dr. W. J. Smither for a discussion in which
he gave us an account of various possible sources of
asbestos exposure in East London over the past decades.
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