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CANCER FROM INORGANIC ARSENIC COMPOUNDS ' 5

age were then divided into the numbers that would
be “ expected ’ to be due to (a) cancer and (b) other
causes, on the basis of the proportions shown by the
other three occupational groups (combined) in that
same period and same age group®. = These
““ expected ” numbers were then summed for all
periods and all ages. This form of standardization
leads to the result that of the 75 factory workers’
deaths 11 or 14-7 per cent. would have been expected
to be due to cancer, whereas there were in fact
registered 22, or 29-3 per cent. The difference is
slightly - less than that shown by the preliminary
crude comparison, namely 29-3 per cent. to 12:9
per cent., but shows that that comparison is not
seriously in error.

In spite of the rather small numbers involved it
is clear that the factory workers as a whole have had
between 1910 and 1943 a significantly greater pro-
portion of their ‘deaths attributed to cancer of all
forms than is to be observed in other occupational
groups in the same area.

Comparison of Workers within the Factory

A further and illuminating analysis could, how-
ever, be made by means of a broad sub-division of
the deaths according to the actual occupations
followed by the men within the factory. This
division was based not upon the occupation given
on the death certificate but upon the advice of the
factory itself from available records and memory.
The results show (Table 4) that there is no pro-
portional excess at all of deaths attributed to cancer

etc. - Of the 24 deaths in this group 3, or 12-5 per
cent., were due to cancer, a figure very similar to
those found in the other occupational groups of
Table 1. The excess proportion found for the
factory as a whole is therefore derived, as Table 4
shows, from the workers denoted as chemical
workers (i.e. workers in the process), 39 per cent.
of whose deaths were certified as due to cancer, and
from the small group of engineers and packers, of
whose 10 deaths 3 were attributed to cancer. This
differential incidence within the factory obviously
adds considerably to the evidence for a real hazard.
Statistical tests indicate a significant difference
between the chemical workers and the general group
of other occupations (x?=3-95; P=-047), but not
between the small group of engineers and packers
and the latter (y2='53; P=047).

Analysis of Cancer Deaths by Site

In dealing with the bodily distribution of the
observed cancer deaths, there is clearly too little
material to allow a firm conclusion. In Table 5
the deaths of the factory workers and the other
three occupational groups have been put into broad
site groups on the basis of the Registrar-General’s
tabulations. The result suggests a relative excess
in the factory workers of cancers of the respiratory
system and skin and a corresponding deficit in the

TABLE 5

NUMBER OF DEATHS DUE TO CANCER ACCORDING

in those workers who would not be exposed to any TO SITE
specific hazards—builders, printers, box-makers,
Absolute numbers{ Percentages
TABLE 4 Site* Other 3 Other 3
e Factory | occupa- | Factory | occupa-
PROPORTION OF CANCER DEATHS IN THE FACTORY workers | tional |workers| tional
POPULATION: DISTINGUISHING TYPE OF WORK groups groups
.. All Buccal cavity and :
Description of work other o, pharynx 2 10 9-1 64
(by factory Cancer | causes | Total | dueto  Digestive organs
definition) of death cancer and peritoneum 5 91 227 58:0
Respiratory
Chemical workers .. 16 25 41 390 organs 7 25 31-8 159
Engineers and packers 3 7 10 300 Gemto-urmary
Others (builders, organs 2 13 91 83
printers, watchmen, Skin . .. 3 2 13-6 13
carters, boxmakers, Other sites or )
sundnes) 3 21 24 12-5 unspecified .. 3 16 13-6 10-2
Total .. ..| 22 | 53 | 75 | 293 Total .. | 22 | 157 | 999 | 1001

2For example, in 1920-29 there were 10 factory workers’ deaths
at ages 55-69. At these ages in 192029 there were 112 deaths in
the other occupational groups, of whxch 24 or 21-4 per cent., were
due to cancer. We should, therefore, * expect” 2:14 of these 10
factory workers’ deaths to be due to cancer, whereas 4 of them
were so certified

*In detail the sites involved under each heading were as follows.
Buccal cavity : lip, tongue, mouth, jaw, phaa x. Digestive : ceso-
phagus, stomach, splenic flexure, sigmoid flexure, large 'intestine,
rectum, liver, gall bladder, pancreas, intestine undefined. Respiratory :
larynx, lung, mediastinum, bronchus. Gemto-urinary kidney,
suprarenal bladder, testis, penis, scrotum. .
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digestive organs and peritoneum. An altérnative
approach gave as follows. It will be remembered
- that 22 cancer deaths were observed in the factory
workers, whereas 11 were expected on the basis of
- the deaths recorded in the other 3 occupational
groups. These 22 deaths were composed of 5 from
cancer of the lung (including one of the bronchus),
2 from other respiratory sites (larynx and medi-
astinum), 3 from cancer of the skin, and 12 from
cancer at other sites. The corresponding expected
numbers, comprising the total 11, were 1-01 lung and
bronchus, 1-43 other respiratory, 0-12 skin and 8-42
~ other sites. Some excess is apparent under each

heading, but particularly, the small figures suggest,
for the lung and skin. These eight deaths (lung
and skin) all occurred in the 41 total deaths of the
chemical workers.

In view of these results an attempt was made to extend
the investigation to other factories similarly engaged.
It proved, unfortunately, impossible to do so. The
numbers employed were either so small as to be of no
value whatever, or the factories were situated in large
towns in which there could have been no means of
identifying the deceased employees in the local death
registers. . This form of inquiry, -the only possible
approach to the problem, was dependent upon the unique
situation of the factory in question.

II.

" ‘BRITISH JOURNAL OF INDUSTRIAL MEDICINE !

Conclusions

1. The factory workers whose mortallty experi-
ence has been analysed show in their deaths
recorded in 1910-43 a proportional and significant
excess of deaths attributed to cancer when compared
with three other occupational groups living in the
same area. The deaths of the former include 29
per cent. attributed to cancer, and the latter 13 per
cent.
does not materially affect this comparison.

2. A proportional excess of cancer in the factory
workers, and of much the same order, is consistently
apparent in each of the three periods 1910-19,
192029, and 1930-43. It is present at ages under
55 and 55-69 but is small and insigniﬁcant at ages
70 and above.

3. The proportional excess is confined to workers
in the chemical processes, including engineers and
packers, and is entirely absent from a general group
of operatives in the same factory, such as printers,

box-makers, etc., who would be unlikely to be -

exposed to any specific hazard.

4. The numbers are small when subdivided by
the site of growth, but there is a suggestion in the
figures that the factory workers have been especially
affected in the lung and skin.

CLINICAL AND ENVIRONMENTAL INVESTIGATIONS

BY
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and R. S. F. SCHILLING °*

In view of these findings regarding the mortality
experience of past years it was decided to investigate
the present environmental conditions at the factory
and the clinical condition of the workers. The
operatives. concerned with the chemical processes
could be compared with a control group of opera-
->tives employed in other branches of the works and
not exposed to arsenic.

Environmental Investigation

The section of the firm investigated was concerned
with the preparation and packing of an arsenical
powder.

Description of Process.—The process consisted of the
manufacture of a solution of sodium arsenite which is
mixed and heated with other ingredients not relevant to
this inv&stigation. A hard cake is produced which is
broken up in a crushing machine from which the coarse
powder passes to dryers. From these it passes by way
of conveyors into storage boxes in which it remains to
cool. It is then fed by shovelling to a conveyor leading

to a grinding machine. The ground powder then passes
to- sieving machines and thence to storage hoppers.
Mixing with other ingredients in a mechanized mixer
then takes place, and finally the resulting powder passes
to an automatic filling machine on which it is packed
into cardboard cartons which are sealed automatically
and then labelled.

Almost all the men employed in these processes wear
dust masks of cotton wadding held in place by a wire
ring ; with these it is comparatively easy to leave the
nose quite free. A few of the men who do not wear
masks plug their nostrils with bits of wadding and then
breathe through the mouth. Everywhere there is dust
on the floor and a thick layer settles on all ledges.
Sweeping is done from time to time when necessary, as
after a spill, and on Friday afternoons the machinery is
turned off and the whole factory cleaned, a process which
produces a high concentration of dust. .

Atmospheric Dust Sampling.—Samples of airborne
dust in various parts of the factory were taken using the
Cascade Impactor, the slides being coated with a thin
layer of starch-glycerine jelly. Samples for chemical
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