
matter. Sulphur dioxide has been shown to be capable of preci-
pitating asthma in certain susceptible individuals, and Waller and
Lawther noted an increase in bronchospasm in some patients with
chronic bronchitis during a fog in which the atmospheric sulphur
dioxide underwent a sharp increase. Prevention of infective pro-
cesses concerned is uncertain, personal habits are difficult to influence
and only air pollution remains as a man made circumstance which
should be capable of control.

Lung Cancer
There has been much speculation as to the cause of lung cancer,

incriminating cigarette smoking, air pollution, occupational hazards,
cigarette lighters, oil fumes, and so on. The Medical Research
Council in their statement (1957) on Tobacco Smoking and Cancer
of the Lung were unable to define the extent of the proportion of
cases due to air pollution, but most observers accept the direct
cause and effect between the gross pollution in urban areas and a
proportion of the deaths from lung cancer.
The death rates in rural areas, with lessened air pollution, greater

air turbulence, more sunlight, and less density per acre, are consis-
tently lower.

RESEARCH ON AIR POLLUTION

P. S. LAWTHER, M.B., B.S., M.R.C.P.
Director Medical Research Council's Group for Research on Atmospheric Pollution

One could argue that there is no need to continue research on the
clinical effects of air pollution; at its worst it is manifestly lethal
and in its milder forms it could never be said to be beneficial to
man. Hence there is an overwhelming case for its summary aboli-
tion by fuel technologists and chemical engineers. But in their
formidable tasks the technologists will require us to define our
problem and to tell them in what respects it differs from the economic
and climatic considerations with which they are already wrestling.
We cannot yet give a meaningful definition of physiologically pure
air, and we must therefore be prepared to say how clean we want
it in order to be sure that it will not be harmful.

Research must be directed to the determination of the chemical
and physical nature of pollutants, to the investigation of their clinical
effects in differing concentrations, to devise means of protection
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against it and treatment of its ill effects, and, finally, to aid tech-
nologists to abolish the particularly harmful constituents.

Much research on the effects of air pollution has borne little
fruit because of the failure to recognize the importance of knowing
the nature of the enemy. For many years air pollution has been
thought of in terms of smoke and sulphur dioxide, the two pollutants
commonly measured, but this simple concept will not suffice.
Particulate pollution consists of myriads of complex particles of
widely varying chemical composition and physical properties which
determine their fate on inhalation and their effect on the respiratory
tract. New techniques must be sought for their display and analysis.
The use of the electron microscope is revealing much detail of the
90 per cent of the mass of suspended impurities which is visible
through the optical microscope. When certain classes of particles
are identified in the air attempts are made to reproduce them in the
laboratory for experimental inhalation. Suspended matter contains
many hydrocarbons which are known to be capable of producing
cancer in experimental animals, and this one aspect of the chemistry
of air pollution is vast and time consuming. When considering
the effects of individual air pollutants it is of little value to turn to
the semi-official Maximum Allowable Concentrations which
are recommended for industrial usage. Analyses during periods of
peak concentrations of pollution have failed to reveal concentrations
approaching those considered safe for eight-hour exposures, and
yet manifest harm is caused by these episodes to people whose
health is already impaired by respiratory or cardiac disease. It is
useful, almost essential even, to classify pollution and its likely
effects before the problem can be studied in detail. Acute pollution
accumulates in winter temperature inversions over cities, kills old
and infirm people but it also grievously harms many more who
escape the " disaster" only to die in the following months belated
victims of air pollution. These acute episodes seem to precipitate
the onset of chronic bronchitis and, repeated, may even cause the
disease. Chronic day to day pollution is almost certainly a principle
cause ofchronic bronchitis and seems to be a factor in the production
of lung cancer. One may readily perceive that research on most of
the effects must be by means of epidemiological techniques which
are complex, expensive, and lengthy, but which, when properly
planned, give results of greater validity than those obtained from
extrapolation of animals or short term, human experiments.

While these experiments are proceeding susceptible patients
must be protected against the ill effects ofacute pollution and research
is therefore directed to the production and careful clinical trial of

P. S. LAWTHER 505



air conditioners, masks, and ammonia dispensers. Many of these
devices are empirical, but much of true academic value may be
learnt from the results of their use. Clinical observations of the
effects of acute pollution is a most important part of any research
programme, for this method brings us in closest contact with the
essential problem and from the study of the patient comes rational
treatment of the immediate effects of pollution. But too often
these studies of the dramatic sequelae of episodes in which pollutants
reach high concentrations deflect attention from the insidious and
more important long term damage done by the daily fouling of the
air which we are obliged to breathe during our lives.

In aiming by our research to help the technologists to abolish
harmful degrees of pollution we must not forget the need to educate
our brethren. It is insufficiently realized that most of the air pol-
lution at lung level is the result of domestic combustion, and intel-
ligent advice must be disseminated in our conversation with laymen;
for the fouling of our air is a social crime akin to that of water
pollution and more serious than the scattering of litter. When
enough people realize what they are doing to their lungs and those
of their neighbours it is to be hoped that many of the problems
of air pollution will vanish, long before research has been able to
produce the answers it now arduously seeks.

AIR POLLUTION AND RESPIRATORY DISEASES

A. J. LAIDLAW, L.R.C.P., L.R.C.S., L.R.F.P.S.
Worcester

The respiratory diseases cause many deaths, much suffering,
considerable loss of production, and the expenditure of vast sums
of public and private money, and over 100,000,000 working days
are lost annually. Bronchitis alone accounts for the loss of
30,000,000 days and some 30,000 deaths.' It is difficult to compare
statistics from different countries as definitions vary, but the figures
that are available from the World Health Organization2 show that
when the death rates for bronchitis, pneumonia, lung cancer, and
phthisis are compared country by country, England and Wales'6
The editor is grateful to the editor of Public Health for permission to publish
this article.
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