
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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more than lead the rest. Our overall respiratory death rate is the
highest, and the bronchitis rate is twice as high as any other country;
our lung cancer rate is the highest and the pneumonia death rate is
the fifth from the top. (See table I.) These respiratory maladies

TABLE I
DEATH RATE PER 100,000 POPULATION 1956
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Selected causes of death. Annual Epidemiological and Vital Statistics, 1956.
W.H.O. (1959).

could well be named the British diseases for together they cause a
quarter of all the work of the average general practitioner.3 This
is a problem of our times and will increase as the population rises
and drifts from the country to the towns. Every new dwelling, car,
and factory adds more noxious substances to our already over-
polluted air. Before examining this subject further let us see what
is meant by air pollution and respiratory diseases.

Air Pollution
Air pollution has different meanings for various observers and

in the popular sense it is caused by home fires and factories. The
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incomplete combustion of the fossil fuels and their derivatives is
the principal cause of the ash, smoke, and various gases in the atmo-
sphere.
Other sources of pollution are ships, motor vehicles, railways,

industrial processes, and tobacco. When this subject is studied in
detail full consideration must be given to the physics of the atmo-
sphere, such as air temperature, humidity and altitude; and to the
non-man made pollutants, such as pollens, dust, bacteria, viruses
and fungi. The fungal disease, Farmer's lung, is at present being
investigated by a college research group.4

The quantity and quality of some of these pollutants may be
measured, but so far the instruments used have been too few,
owing to expense, to give a complete picture. When figures are
obtained, it will be necessary to assess the effects of these substances
singly, and in their various combinations and stiengths, on the
resp ratory system. Some may be innoxious, others irritant, and
some carcinogenic. The chemistry and action of these pollutants
is largely unknown. People react differently to thG same substances,
some may be immune whilst others are veiy sensitive. Pollen or
fog, although having no clinical effects on some patients, may be
harmful to others, especially if the respicatory system is already
damaged.
The air pollution in any area has varying concentrations and will

change during the day, the weeks, the months, the seasons, and the
years, and thus the population is exposed to differing quantities
and qualities of pollution. People may live in one area and work
in another, their occupations and domicile may change, and over
the years living conditions and the degree of overcrowding may
alter. Pollution is usually high where there is high population
density.

Air pollution has been interpreted differently by various scientific
workers. Percy Stocks5 showed that where air pollution was high
bronchitis and cancer were common causes of death. In this work
he confined his attention to the solid matter in the atmosphere,
and excluded figures giving the quantities of matter dissolved in the
rainwater. Daly6 estimated the amount of air pollution in a given
area by noting the quantity of fuel consumed there. Fairbairn and
Reid7 investigated the respiratory sickness and death rates of post-
men. Here, air pollution was estimated by 1,000 observers in
various parts of the country, noting eveiy morning at 9 a.m. wh-Ither
objects at 200 yards, 1,100 yards and lI miles could be seen. The air
pollution was recorded according to the visibility.

Carey et al.8 took extensive recordings and found that the wards
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in the same institution had different degrees of pollution. The
pollution rate in the male ward was 15 per cent higher than in the
female ward, and it was suggested that the ladies disliked draughts
and kept their windows shut, whilst the men preferred the fesh air.

Respiratory Diseases

The diseases of the respiratory system may be classified in many
ways. They may be grouped according to aetiology or symptom-
complexes, and it is known that during medical care a disease will
frequently move from one diagnosis to another. If the patient is
seen at the beginning of illness the recorded diagnosis may be quite
different from that found if the doctor is not called in for several
days. The medical labels used for the various symptom-complexes
are convenient for most purposes but lack the precision and clarity
necessary when a number of observers are taking part in a scientific
survey.

Even when broad groupings are used, individual ideas of accuracy
vary. This was shown quite dramatically when eleven practitioners
took part in the College survey in 1957 on the Continuing Observa-
tion and Recording of Morbidity.9 The doctors assessed the accuracy
of their primary diagnoses; the assessment of the accuracy of the
firm diagnoses varied from 25 per cent to 72 per cent. This was a
considerable variation.

The Relationship between Air Pollution and Respiratory Diseases

It has long been believed that polluted air was harmful. Motley
et al.10 showed that the clinical condition of emphysematous patients
was aggravated by impure air, and that normal subjects remained
unaffected. Lawther" investigated 180 chronic bronchitics and
found a close correlation between their degree of illness and air
pollution. Hope Simpson12 found that a drop in earth temperature
of 1°F. was associated with a one per cent increase in the morbidity
of colds and that these increased when room air became drier due
to artificial heating and unopened windows.

The first known death due to air pollution was recorded by
Pliny the Younger in 79 A.D. when writing to Tacitus.13 He des-
cribed the eruption of Vesuvius and the death of his uncle, Pliny
the Elder, who was known to have had a respiratory disease.
" With the help of two slave-boys he rose from the ground, and
immediately fell back, owing (as I gather) to the dense vapour
obstructing his breath and stopping up the access to his gullet, which
with him was weak and narrow ". In 1273 an Act of Parliament
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was passed to prevent air pollution, and in 1306 a Londoner was
fined and executed for breaking this law.14
The effects of the various pollutants on patients may be studied

by considering mortality, sickness records, or total morbidity.
Mortality

Mortality figures are invariably obtained from death certificates
and are a most inaccurate method of assessing the problem. Data
obtained for one purpose is often unsuitable for another. The death
of a chronic bronchitic may be recorded as myocardial degeneration,
carcinoma of the lung, pneumonia, or some unrelated condition.
The antibiotics and drugs of today may save the respiratory cripple
from many attacks of his disease, and the terminal illness may be
something quite different.

Sickness Record
The next method is to take sickness records. These may be

obtained from the Ministry of Pensions and National Insurance,15
but they have only a limited value as the groups are not completely
unselected. The patients will be confined to the employed and self-
employed population, to those unemployed but seeking work,
and those who have lapsed from the working population owing
to prolonged sickness. They will relate to men from 15-64 and
women 15-59, and to men 64-69 and women 60-64, who have not
retired. The following are excluded; children, old age pensioners,
non-employed persons, mariners at sea, members of the armed
forces, non-industrial civil servants for incapacity less than six
months, employed married women and widows who have not elected
to contribute towards sickness benefit-and about two thirds are in
this category. Also, spells of incapacity lasting less than four days
do not usually attract sickness benefit and are commonly not re-
ported.

Morbidity
A more satisfactory method of measuring this problem would be

to have selected general practitioners trained in survey work record-
ing all cases of illness seen in their practices. A survey of Morbidity
in General Practice was organized by the College of General
Practitioners and the General Register Office.3 This started in
May 1955 and lasted for twelve months: 221 general practitioners
from 106 practices took part, and the age/sex distribution of the
survey population at risk was very close to that of England and
Wales. A pro forma was completed for every patient seen, and the
date, diagnosis, and other information recorded. About 360,000
patients were at risk, and some 1,500,000 consultations made. From
this vast quantity of material, the book Morbidity Statistics from
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General Practice was published and two further volumes* are in
preparation. This is the largest and most comprehensive survey
of morbidity ever carried out, and the 169 pages of tables so far
available are a mine of information for research workers.
When the percentage distribution of the different diagnostic

groups was studied the respiratory one was found to be the largest,
namely 23 per cent; acute nasopharyngitis had the highest patient
consulting rate, and bronchitis gave the highest consultation rate,
and the third highest patient consulting rate. Tuberculosis, acute
upper respiratory infections, bronchitis, and pneumoconiosis were
more prevalent in urban than in rural areas. The tuberculosis
morbidity rate was highest in the large towns, acute respiratory
infections commonest in conurbations, and the bronchitis rate high
in all towns with a population of 50,000 or over. (table II).

TABLE II
MORBIDITY RATES COMPARED (COLLEGE SURVEY) PER 1 ,000 POPULATION
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The air pollution rates for similar size towns vary considerably;5, 6
thus, those with populations 50,000 to 100,000 such as Exeter and
Burnley16 have respective deposit indices of 96 and 494, and smoke
indices of 8 and 21. Therefore, Burnley has a deposit index more
than five times that of Exeter and a smoke index of about threefold.
In towns with populations of over 100,000, Southampton has a
deposit index of 204 which is almost a quarter of Salford's 731 (table
III).

TABLE III
AIR POLLUTION INDICES AND MALE (45-64) DEATH RATE PER 100,000 COMPARED.
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In these examples, the death rates from bronchitis, pneumonia,
cancer, and phthisis were higher in the more polluted towns, and the
morbidity is probably higher too. The College survey only allowed
a comparison to be made between the morbidity of urban and rural
areas, and not between towns with a high and low air pollution rate.

Air pollution has been directly responsible for the 1930 Meuse

13ironaitiS
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disaster in Belgium,`7 the 1948 disaster in Donora, Pennsylvania,'8
and the 1952 five-day London fog tragedy which cost 4,000 lives.19
This surpassed the 1866 cholera epidemic, and the deaths during
the peak week of the 1918 'flu epidemic.

In rural England, where the population averages one person to
3 acres, the death rate from bronchitis is more than twice that of the
combined urban and rural bronchitis death rate of any other
country.2 It is most difficult to assess respiratory morbidity due to
air pollution, but the College figures do show that urban bronchitis
morbidity is 40 per cent above the rural figure.

To see this whole problem in true perspective a large number of
general practitioners would be required to represent all areas of the
country and record respiratory morbidity for many years. The
College has shown that this can be done accurately. In this proposed
survey the size of the towns would not be the important factor but
rather their respective pollution rates and varying climatic condi-
tions. This would be a team venture and the full advice and help
of the public health authorities would be of paramount importance.

The Registrar General in 1856 wrote " one of the greatest and
most prevalent causes of ill health ... is the condensation of people
in towns ".20 This is partly true today, and if he were writing in
1960 he would probably have added " and a great cause of respira-
tory disease is air pollution ".

It makes one wonder if we have moved forwards or backwards
since John Evelyn, the diarist, described air pollution in London.14
And what is all this, but that Hellish and dismall Cloud of SEA-COALE?

which is not onely perpetually imminent over her head; but so universally mixed
with the otherwise wholesome and excellent Aer, that her Inhabitants breathe
nothing but an impure and thick Mist, accompanied with a fuliginous and filthy
vapour, which renders them obnoxious to a thousand inconveniences, corrupting
the Lungs, and disordering the entire habit of their Bodies; so that Catharrs,
Phthisicks, Coughs and Consumptions, rage more in this one City, than in the
whole Earth besides . . . Whilst [the chimneys] are belching it forth [from]
their sooty jaws, the City of London resembles the face rather of Mount Aetna,
the Court of Vulcan, Stromboli, or the Suburbs of Hell, than an Assembly of
Rational Creatures.
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CONFERENCE ON TEACHING METHODS IN FORMAL
COURSES FOR THE CONTINUING EDUCATION

OF FAMILY DOCTORS

This conference was held on Saturday, 7th May 1960, in London,
and was organized jointly by the British Postgraduate Medical
Federation and the metropolitan and home counties faculties of
the College of General Practitioners. Professor Sir Francis Fraser
took the chair, and opened the proceedings with some remarks
about the object of the conference. It was fifteen years, he said,
since the federation had been made responsible on behalf of the
university for postgraduate education of general practitioners,
and it was time to assess the methods used and consider new ones.
Dr H. G. McGREGOR then spoke on Organization of Postgraduate

Courses. He divided the task into three stages: long term planning,
as much as a year ahead, to fix the date and to decide the type of
course to be given-for general practitioner or specialist, to arrange
the rooms, and select subjects for the lectures and choose the
lecturers with tact, and to arrange printing of programmes and
maps; the programme must then be advertised during a " long fallow
period". Then came short term planning, about a month before
the course was due to begin, comprizing reminders to the lecturers
and to the hospitals involved regarding refteshment breaks, pro-
vision of equipment, etc. Finally, immediate planning on the night
before the course consisted of a tour of the site to see that signs
were erected, projectors present, blackouts working, chalk and dusters
available, and many other small matters of importance.

In the discussion which followed Dr McGregor's paper, several
speakers stressed the importance of including the general-practitioner
point of view in the planning stage, though it was pointed out that
when doctors were asked for theii views they were hopelessly
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