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and treats the worker as a person and not merely as a
productive unit, can do much to bring contentment
and at the same time increase production.
The worker, also, has his responsibilities. Where

means of protection against personal injury are provided
he should use them. Where certain acts are prohibited
in the interests of safety he has a strong moral, as well as a
legal, duty to refrain from them. Otherwise he may
endanger the lives of others as well as himself.

Without the full cooperation of the worker full
success is unlikely, but the major responsibility rests
with the employer. In that connexion I quote two
axioms laid down many years ago by Sir Thomas
Legge:

(1) "Unless and until the employer has done
everything-and everything means a good deal-the
workman can do next to nothing to protect himself,
although he is naturally willing enough to do his
share.

(2) All workmen should be told something of the
danger of the material with which they come into
contact and not be left to find it out for themselves-
sometimes at the cost of their lives."

The scientist should not offer industry new processes
or materials, nor should industry accept them, without
first ensuring that they are unlikely to cause injury to
health.
The full cooperation of the trade unions is necessary.

They should seek for good conditions of work rather
than for " danger money " to compensate for bad.
The full achievement of the aims of occupational

hygiene calls for the devoted work of scientists, coopera-
ting with each other and with industry, in seeking for a
fuller understanding of the relation between man and his
environment, and in endeavouring to remove any hazard
to health with all speed, once it has been recognized,
even though the perfect method of assessing the hazard
may not yet have been found. Such research is likely
to be arduous and often prolonged, and it may not bring
resounding fame to the researcher but he will be making
his contribution towards the welfare of mankind.

Finally, a yet stronger sense of mutual obligation is
needed, so that employers will seek to provide healthful
conditions as a moral duty, while employees will readily
use the means of protection provided, as a duty to
themselves and to their fellows.

So, health and happiness may be promoted, and, I
believe, material prosperity increased.

DR. HENRY F. SMYTH, President of the American
Industrial Hygiene Association, conveyed formal con-
gratulations and best wishes and presented the Society
with a gavel on behalf of his Association.

Measuring the Workers' Environment
S. A. ROACH

From the Pneumoconiosis Research Unit of the Medical
Research Council, Llandough Hospital, Nr. Cardiff

Although harmful materials may enter the body by
ingestion with food or by absorption through the skin,
in many industries their most important mode of entry
is by inhalation. The material may, like poisonous gas,
be immediately dangerous, or its effects may be the
result of the accumulated exposure of a life time. The
problems arising in determining the risk to health by
means of measurements of the environmental conditions
may appear at first sight to be very different, but I hope
to show in this paper that they are actually very similar,
if not identical.

The Period of Accumulation
A substance may enter the respiratory tract in the

form of solid particles or liquid droplets or as a gas.
Solid particles and liquid droplets are deposited on the
upper respiratory tract, the coarser particles being
deposited first and the finer particles sedimenting out in
the deeper parts of the tract. If they are not immediately
dissolved the coarser particles are removed by ciliary
action and may subsequently be swallowed. The finer
particles which have been deposited in the alveoli may
remain in the lungs indefinitely if they are insoluble, so
that the amount of dust in a man's lungs is roughly
proportional to the product of his age and the average
concentration of dust to which he has been exposed
since birth.
On the other hand a relatively soluble dust such as lead

is absorbed in the lungs so that it fairly rapidly accumu-
lates in the blood, tissues, and skeleton, and is eventually
excreted. The rate of solution increases with the amount
of material deposited in the lungs and the rate ofexcretion
of the material increases with the amount in the body, so
that under exposure to a constant concentration a level
of equilibrium will eventually be reached when the
amount in the body is such that the rate of excretion
just equals the rate of deposition in the lung.

In contrast to coal and silica, the lead in the body is
slowly excreted when exposure ceases and the lead
content usually reaches normal values within about 18
months (Kehoe, Thamann, and Cholak, 1933). Thus the
amount of lead in the body is determined by the level of
exposure over the previous 18 months and, to a great
extent, by that within the previous few weeks.
The period of accumulation is even shorter in the case

of harmful gases. Both absorption and elimination
take place in the lungs, and, once the blood becomes
saturated, accumulation in the rest of the body (when
it takes place to any significant extent) is dependent on
the concentration in the blood. For example, with a
vapour such as benzene, saturation of the blood is
reached within a few minutes; and saturation of the
tissues is reached in two or three days (Schrenk, Yant,
Pearce, Patty, and Sayers, 1941).
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excess for men suffering from peptic ulceration is
strikingly brought out in the tables. The hope is
expressed that further analyses of sickness experienced
in the insured population will be possible. It is to be
hoped that age will be taken into account in this extended
work.

Retirement Pensions.-Nearly three-quarters of the
total expenditure on all National Insurance benefits
during the year ending March 31, 1952, was devoted to
retirement pensions which took 275 million pounds.
It is estimated that 25 years hence this figure will have
grown to nearly £700 million. Earlier reports have
included analyses of samples of persons reaching
pensionable age, but in view of the importance of the
subject it has been decided to undertake a full enquiry
to discover the importance of various factors influencing
people in their decisions to retire or continue at work.
For instance, it is not known how far deficient health
and lack of opportunity of suitable employment
contribute to this decision. Similarly the effect of
superannuation schemes and the practices of employers
and trade unions are influences the importance of which
had not so far been assessed.

Injury Benefit.-The total number of claims for
injury benefit in 1952, the rate for which was raised
from 45s. to 55s. a week in July, was 775,000, a slight
increase over the number in 1951, but still below the
figure for the two previous years.
The great majority came from the heavy industries, and

coal-mining again accounted for more than one-third.
About 5% of insured men and 1I of insured women
received injury benefit in the course of the year, the
average periods being about four and five weeks
respectively. Industrial injury benefit cost over £8.1.
million for the year ended March 31, 1952.
The experience in the working of the Regulations under

which nurses and certain health workers are insured
against tuberculosis shows that almost 800 such claims
are successful each year.

Disablement Benefit.--The Report indicates trends
in the development of disablement benefit (which in 1952
cost £7 million). The number of claims for disablement
benefit has risen each year and was 96,000 in 1952,
as compared with 86,000 in 1951. Nevertheless, disable-
ment benefit is only claimed by a small minority of
injured people. In 1952, the claims for disablement
benefit were only just over 120% of the claims for injury
benefit.
The number of disablement pensions rose by 19,000,

or one-third during 1951 so that 76,000 disablement
pensions were being paid at the end of the year. Of these
three-quarters were for accidents and one-quarter for
prescribed diseases. At the end of 1951, nearly 40%
of the disablement pensions, including those for pneumo-
coniosis, were being paid to colliery workers who
represent less than 5%' of the insured population. About
10%' were being paid to women, who are normally
employed in the lighter industries. Nearly two-thirds of
the pensions were for disablement of 20 or 30% and only
about one-quarter for more severe disablement. Less than

4%O of the pensions were at the 100%' rate. Those still
100%/" disabled by industrial accidents after two or three
years represent less than one in 2,000 of the people who
claim injury benefit for accidents at work.
Finance.-The Report deals at some length with

finance and contains a statement by the Government
Actuary. Each year there has been an excess of income
over expenditure but this is now changing. Additional
expenditure resulting from higher rates of pensions and
other benefits and the steadily increasing number of
people who will become eligible for these are the cause of
this change. Expenditure will begin to outstrip income by
1954/55, and in 25 years the deficiency to be met by
the Exchequer each year is likely to be in the region of
£417 million. The Government Actuary points out that
this is not a new feature but is an inescapable result
of granting full pension rates to contributors of all ages
and to existing pensioners, even though they have not
paid the requisite contributions and of the method of
finance adopted by the State to meet the huge liability
thus created.
The Industrial Injury Fund is not likely to become

a burden in this way. Excess of receipts over payment
amounted to £19 million during the year and the balance
in the fund on March 31, 1952, was £78 million. The
Report emphasizes, however, that this balance is essential
at this stage if the fund is to remain self-supporting in the
future since the annual expenditure on disablement
pensions will increase automatically for many years.

This report is full of interesting information and should
be widely read by medical men in industry.

R. E. LANE

BOOKS RECEIVED
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THE OCTOBER (1953) ISSUE
The October (1953) issue contains the following papers:

Dust Sampling in the Control of Coal Miners' Pneumoconiosis.
A Method of Relating the Incidence of Pneumoconiosis to Airborne Dust Exposure. By S. A. Roach.
The Nature of the Variability of Dust Concentrations at the Coal Face. By P. D. Oldham.
The Importance of the Time Factor in the Measurement of Dust Exposure. By B. M. Wright.
Airborne Dust in Coal Mines: The Sampling Problem. By W. M. Long.
Mortality in Relation to the Physical Activity of Work. A Preliminary Note on Experience in Middle Age. By

J. N. Morris and J. A. Heady.
Health Problems in the Manufacture and Use of Plastics. By Dr. Kenwin Harris.
Age and Work. A Study of 489 Men in Heavy Industry. By 1. M. Richardson.
Miscellanea:

Charles Turner Thackrah in the Agitation for Factory Reform. By George Rosen.
A Mobile Consulting Room. By G. 0. Hughes.

A number of copies are still available and may be obtained from the Publishing Manager, British Medical
Association, Tavistock Square, W.C.1, price 12s. 6d.
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