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cost will be correspondingly less. More informa-
tion on this point will be of value. The usefulness
of records depends, as the report goes on to state,
on their accuracy and on the use of a standard
measure. We would emphasize, too, the need tor
constant analysis so that the reasons for sickness
absence and preventive measures may be continually
reviewed. Accuracy will depend largely on the
skill of the person responsible for compilation, and
with an intelligent person the extent of error should
not be great. There is a risk, however, that in
some cases the matter will be handled by a junior
clerk insufficiently qualified.
The institution of a standard measure common to

all industry is the main thesis of the report. The com-
mittee recommends the use of an individual record
card (Form 11), or, as an alternative, a register or
nominal roll of sickness absence (Form 111). In
addition to the usual information such as name,
check number and occupation, and the reason for
absence, the individual card summarizes absences
under two headings: long absence of 4 consecutive
working days or more, and short absence of less
than 4 consecutive working days but not including
absences of under one day. From the original
information provided by the department, shop, or
other convenient unit, information is filled in daily.
The card is designed to deal with the history of a
case over two years, a convenient way of seeing the
record at a glance. The sickness absence return
(Form IV) gives a monthly summary of the position.
Quarterly or yearly summaries are similarly com-
piled. The following measurements are recom-
mended: (1) average number of days lost per
worker per month, and from that per quarter or
per annum; (2) percentage loss of planned pro-
duction time; and (3) percentage of workers who
have not been absent through sickness. But when
we come to the classification of sickness in industry
and its relation to working conditions the problem
becomes less easy. The report suggests it is safer
to classify certified sickness only, and seven classes
are proposed (Form V): influenza and colds,
respiratory disease, digestive disease, rheumatism,
functional nervous disorders, accidents at work,
and unclassified conditions. These classes are
recommended because they 'may have some rela-
tion to the industrial environment.' While this
may be admitted there is still the question of
accurate diagnosis. For many reasons National
Health Insurance certificates are not necessarily
accurate, and even the grouping suggested leaves
plenty of room for error. But medical officers in
industry may feel that some classification is neces-
sary in the hope, as the report says, that this ' will
make it possible to detect unusually high rates of
sickness in certain groups of illnesses.'
The implications of such a scheme as this are

interesting. If it is to be really effective it must
develop on a comprehensive or national basis. Only
thus is it possible to compare the health, and there-
fore possibly the occupational factors affecting
health, of quarrymen in Buxton with that of railway
porters at Euston, or dockers at Manchester with
workers in the engineering trades of Coventry.
And a possible clue to causation having been
obtained, preventive and remedial measures must be
sought and research initiated. Thus social biology
can be linked with industrial medicine. One other
implication needs comment. What machinery is

necessary to analyse the vast amount of data which
will come from factories, mines, docks or commer-
cial undertakings, in urban areas and rural districts;
from different trades and occupations in these indus-
tries; or from different age groups? Suppose, for ex-
ample, that it was compulsory to report all sickness
absence over 3 days-as the reporting of accidents
causing loss of more than 3 days from work is now a
statutory obligation-to whom should the report
be made? And what use could be made of the
figures? This is the challenge, by implication, of
the report. The Industrial Health Research Board
itself is not constituted for this work; nor is the
Factory Department of the Ministry of Labour,
because it deals only with factories. In the develop-
ment of a national industrial health service statistics
must play a large part, and in any centrai and
regional organization which may be set up the com-
pilation and analysis of morbidity figures from
industrial undertakings must eventually be the
responsibility of a properly organized statistical
department.

It is easy to criticize any attempt to lay down a
standard method of recording sick absence; dif-
ferent industrial medical officers may have widely
differing views concerning the best method. This
is the first time that anything so ambitious, along
these lines, has been attempted in this country-or
as far as we can determine, in any other country.
The committee is to be congratulated on its efforts.
Wisely its report has been labelled 'preliminary,'
for in the light of experience some of its recom-
mendations may have to be amended. It is now
surely for industry to test the scheme through its
labour, welfare, medical and nursing personnel,
even if it means altering present methods. Many
firms, among them some of the largest in the
country, have been waiting a lead in this matter.
We hope, therefore, that the methods suggested will
be given the widest possible trial.

BENZENE
Benzene, or benzole, is a hydrocarbon of the

aromatic series and a coal tar product. It is clear
colourless liquid with a characteristic smell. It
must not be confused with benzine, which is a
distillate of petroleum. Benzene has two distinct
fields of use in industry.' Firstly, where it is
handled in large quantities in closed systems, such
as the distillation of coal and coal-tar and the
blending of motor fuels; in the chemical industries
it has wide application in oil extraction, organic
intermediates for dyes and drugs, manufacture of
paints, varnishes and stains, and of paint and varnish
removers. Secondly, it is used as a solvent in the
rubber industry; in solutions for ' rubber cement,'
in the manufacture of straw hats, cardboard boxes,
waterproof goods, shoes, cameras, the sealing of
cans, and the rubber tyre industry; in the artificial
leather industry; in the dyeing and cleaning in-
dustry; in the paint and varnish industry; in the
aviation industry as a constituent of ' dope '; in
the linoleum and celluloid industries; in artificial
manure and glue manufacture; in electrical fitting
and accumulator works; in chemical laboratories
and in the alkaloid industries.

Benzene poisoning has been very carefully con-
trolled in Great Britain by the Factory Department

1 Browning, E. (1937). Toxicitv of Industrial Organic Solvents,
I.H.R.B. Rep. No. 80. H.M.S.O. Lond.
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of the Ministry of Labour, so there has been little
opportunity for investigation of this problem.
Special legislative requirements regarding ventila-
tion of shops where benzene is used are laid down;2 3
and there is an important general requirement, in
the same connexion in Section 47 of the Factories
Act, 1937. Legislation may also demand frequent
examination ofemployees bythe Examining Surgeon.
Chronic benzene poisoning is notifiable as such and
as toxic anaemia, so the chances of a case escaping
notice are small. These protective arrangements are
so satisfactory that in the ten years preceding the
war only nine cases of chronic benzene poisoning
were notified.

Santesson 4 and later Selling 5 established the
conception that benzene produced a toxic effect on
the bone marrow, first destroying the platelets, then
the granular leucocytes and finally producing the
complete picture of aplastic anaemia. Recently,
however, lagely owing to the work of F. T.
Hunter,6 it has been realized that the blood picturc
may vary from severe hypoplasia to the most
extreme hyperplasia and even leukaemia. Hyper-
plastic reactions are more common in males and are
found in patients only after prolonged exposure;
hypoplasia, on the other hand, is more common in
females and may follow either short or long absorp-
tion. These pleomorphic manifestations due to
chronic benzene poisoning are similar to those
caused by other toxic substances and described by
Bomford and Rhoads 7 as refractory anaemia and
by Evans and Perry 8 in an account of thrombo-
cytopaenic purpura. It is important to establish
what are the first signs of benzene poisoning. They
are probably varied. There is every reason to
expect that the manifestations in a group of roto-
gravure workers of mixed European descent working
in a New York cellar with atmosphere concentra-
tions up to 1000 parts per million as described by
Greenburg and his colleagues 9 would be entirely
different from those in a group of Yorkshire girls
working in a dope shop.
The outbreak of war, with the huge demand for

aircraft and diversion of toluene to the manufacture
of explosives, necessitated a slight relaxation of the
high standard of protection from benzene. As a
result, anxiety was felt that some of the dope girls

2 The Cellulose Solutions Regulations (1944). S.R.O., 990.
3 The Indiarubber Regulations (1922). S.R.O., 329.
4 Santesson, C. G. (1897). Arch. Hyg., 31, 336.
5 Selling, L. (1910). Bull. Johns Hopk. Hosp., 21, 33; and (1916).

Johns Hopk. Hosp. Rep., 17, 83.
6 Hunter, F. T. (1939). J. industr. Hyg., 21, 331.
7 Bomford, R. R., and Rhoads, C. P. (1941). Quart. J. Med., 10,

175.
8 Evans, H., and Perry, K. M. A. (1943). Lancet, 2, 41.0.
9 Greenburg, L., Mayers, M. R., Goldwater, L., and Smith, A. R.

(1939). J. industr. Hyg., 21, 395.

might be showing signs of intoxication and it was
also thought that there might be an opportunity for
investigating the early signs of chronic benzene
poisoning. D. Hunter and colleagues seized this
opportunity and we publish the results of their
investigations in this number of the JOURNAL.
They were unable to detect any significant changes
in the blood or any change in the inorganic total
sulphate ratio in the urine of the groups of workers
examined. Much work in the past has attri-
buted leucopenia in such groups of workers to
benzene poisoning, but this latest investigation
shows that there is no justification for doing this
unless it is proved that the workers were in fact
exposed to a toxic concentration of benzene in
the atmosphere. In the dope shops examined
it was found that the concentration in the general
shop rarely rose above 10 parts per million; and
even on such specialized jobs as spraying the
insides of cockpits the concentration rose only to
45 parts per million and then only for short periods
of time. The toxic level for benzene in the atmo-
sphere is usually stated to be 70-100 parts per
million; but when the possibility of idiosyncrasy is
considered the only level which can be regarded as
safe is zero. Hunter and his colleagues at the same
time investigated the conditions in workshops where
rubber solvents were used-these are made to
Ministry of Aircraft Production specification and
contain 5 per cent. of benzene, but the atmosphere
concentrations of benzene in these shops was never
higher than two parts per million. Hamilton-
Paterson and Browning 10 reported a leucopenia
arising in similar workshops, but all the evidence is
that the cause of this phenomenon must be sought
elsewhere than with benzene. Later, Hunter and
his colleagues estimated the benzene concentrations
in factories making artificial leather and here they
found the concentrations in the general shop
between 20 and 30 parts per million. These are
not toxic levels and therefore will not give rise to
symptoms.
The situation with regard to benzene in Great

Britain during this war may therefore be looked upon
with satisfaction and pride. It is most unlikely that
any dope girl has been poisoned with this substance;
and it is difficult to find anybody who has been
exposed to toxic levels. Though it is unfortunate
from a scientific point of view that it is not possible
to investigate the early signs of poisoning, the
Factory Department are to be congratulated on the
way in which they have protected the worker from
this hazard.

10 Hamilton-Paterson, J. L., and Browning, E. (1944). Brit. med
J., 1, 349.
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