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For four years a major research interest of my department has
been a study of the distribution and determinants of the preva-
lence of respiratory disability among the men working in two
large integrated steel works in South Wales. In this lecture
I propose to re-examine the problem of bronchitis in the United
Kingdom in the light of what we have learned from our
researches.

Seventy years ago, when Mackenzie was a child, expectation
of life at birth was about 40 years; today it is over 70 years.
The principal reason for this unprecedented improvement has
been the decline of mortality in infancy, childhood, and young
adult life (Fig. 1). This has been largely due to the control
of mortality from infectious disease, but improved methods of
treatment have had little to do with it. For all practical pur-
poses the triumphs of specific therapy date from the introduc-
tion of the sulphonamides in 1936, the year I qualified, and
by that time death rates from infectious diseases had been
falling for at least a century. The reasons for the decline were
in order: firstly, a rising standard of living, brought about by
our agrarian and industrial revolutions, which gave the poorer
members of our population a little more to eat; secondly,
statutory control of some of the more lethal evils of urban and
industrial life, which provided cleaner drinking-water, better
housing, and safer working conditions; and thirdly, the evolu-
tion of health and welfare services designed to support the
more needy members of our society, beginning at the turn of
the century with maternal and child welfare services and
extending to the postwar implementation of the Beveridge
Report.

Mortality from infectious disease has been conquered, and
medicine is now faced with the challenge of the major killing
diseases of middle and later life: the cardiovascular diseases, the
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FIG. 1.-Number dying at different ages out of 100 live-born males

(from English Life Tables).
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cancers, and chronic bronchitis. There has been much loose
talk about the prevention of the cardiovascular and malignant
diseases, but their aetiology is incomparably more complex than
that of the infectious diseases, and mortality from them is
correspondingly more difficult to influence. Medical advances
are indeed being made, but they are being bought at increasing
cost and with increasing complexity of diagnostic and thera-
peutic procedures. And, for the most part, they are not being
made in the direction of prevention or cure but of what
Ffrangcon Roberts (1952) has called "medicated survival."
The case of chronic bronchitis is different. It is true that

the chemotherapeutic and antibiotic revolution of the postwar
years has made little or no impression on mortality from the
disease-mortality in middle life has remained constant and in
later life it is actually rising. Nevertheless, chronic bronchitis
is in a real sense a preventable disease. It is preventable in the
way that typhoid, cholera, tuberculosis, and rickets were pre-
ventable, and have in fact been prevented, by a rising standard
of living, public health legislation, and changes in our habits.
Though we already know a great deal about the pathology

and epidemiology of chronic bronchitis, the story is a compli-
cated one and there is still much more to be learned. But
I need hardly remind you that some diseases were controlled
long before their aetiology was completely unravelled. Often
all that is needed to effect a substantial reduction in the preva-
lence of a disease is enough knowledge of its natural history
to suggest where weak links in the chain of events leading to it
might be broken. For chronic bronchitis we already have that
knowledge.
To make this clear I must remind you of the pathology of

the disease. When the respiratory tract is exposed to chemical
or particulate irritants, the goblet cells increase in size and
produce an excessive secretion of mucus. This appears to
lower resistance to, and delay recovery from, descending
respiratory infections. In the ordinary way minor lower
respiratory infections resolve without causing permanent
damage. But recurrent and prolonged attacks of such infec-
tions eventually lead to irreversible tissue destruction, with the
pockets of emphysema, bronchiectasis, and obliterative fibrosis
which are characteristic of established chronic bronchitis. Since
inhaled irritants play a leading part in the initiation and pro-
gression of bronchitis, one of the keys to the control of the
disease is the identification and elimination of those irritants.
But what are they ?

Tobacco Smoking
There is no longer any room for doubt that the products of

tobacco combustion include irritants that can both initiate and
favour the progression of bronchitis, though the truth of this
is still sometimes obscured by a cloud of verbiage as irritating
as the tobacco smoke. And in that sentence I have, of course,
disclosed my own bias. As a reformed addict I must guard
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464 22 February 1969 Industrial Bronchitis-Lowe

against my readiness to believe the worst of the pleasure I have
renounced. But the weight of evidence, authoritatively reviewed
recently by the U.S. Department of Health Education and
Welfare (1967) is now overwhelming. Population mortality
studies have repeatedly shown that men who smoke 25 or more

cigarettes a day are about 20 times more likely to die from
bronchitis than non-smokers and that for cigarette smokers
the risk increases regularly with the amount smoked. And
population morbidity studies have confirmed that cough,
sputum production, and chest illnesses are much more common

among cigarette smokers than among non-smokers and increase
with the amount smoked, and that lung function is reduced
among smokers, also in proportion to the amount smoked.
The results of our own study of chest symptoms and ventila-

tory capacity are entirely concordant with these findings. Before
presenting some of the results of that study I must mention its
purpose and the methods we used. These have been described
in detail elsewhere (Lowe et al., 1968). Briefly, our aim was

to determine whether dust and sulphur dioxide levels to which
different workers are exposed in the different departments of
an integrated steel works have any measurable effect on respira-
tory symptomatology and lung function. To this end, with
generous financial support from the Nuffield Foundation, we

have questioned and examined 9,000 men employed at the
Ebbw Vale Steel Works and 11,000 men at the Margam and
Abbey Steel Works. For each of these men we have informa-
tion about respiratory symptoms, ventilatory capacity (measured
with a Garthur Vitalograph), physique, smoking habits, and
occupational and social histories. In addition, we have under-
taken a comprehensive survey of atmospheric pollution through-
out the two works and in the neighbouring towns.
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At this point I am concerned only with the relation between
tobacco smoking and the prevalence of chronic bronchitis in
this very large population of employed men, and for the present
purposes I shall define "chronic bronchitis " as persistent
cough and sputum with shortness of breath and a history of
absences from work because of chest illness. For each age
group, chronic bronchitis, as thus defined, was much more

common among the smokers than among the men who had
never smoked, and its prevalence increased regularly with
the amount smoked (Fig. 2). At age 30 the disease was three
times more common among those who smoked at least 25
cigarettes a day than among those who had never smoked.
Among smokers the prevalence of the disease increased so

steeply with age that at age 60 it was five times more common

among those who smoked at least 25 cigarettes a day than
among those who had never smoked. At that age 40% of the
heavy smokers were suffering from chronic bronchitis. Even
among the younger men the effect of smoking was so great that
those who smoked at least 25 cigarettes a day had more than
twice as much bronchitis as the men of 60 who had never

smoked.
Much of the tissue damage associated with advanced chronic

bronchitis is irreversible. It was encouraging to find, however,
that even among the older men respiratory symptoms improved
very substantially on giving up smoking, and that the improve-
ment was clearly related to the number of years of abstention
from the habit (Fig. 3).
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FIG. 2.-Chronic bronchitis and smoking habits (Port
Talbot population). FIG. 3.-Recovery from respiratory
symptoms on giving up smoking (men aged 55-64 at Port

Talbot).
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FIG. 4.-Ventilatory capacity (F.E.V.X) and smoking habits
(Port Talbot works population). FIG. 5.-Recovery of ven-
tilatory capacity after giving up smoking (men aged 55-64

at Port Talbot).

The same was true of respiratory function. Forced expira-
tory volume at one second (F.E.V.1) declines with age. We
found that it declined more steeply among smokers than non-

smokers and that the decline was directly related to the amount
smoked (Fig. 4). At 60 years of age men who smoked 25 or
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more cigarettes a day were on average able to expel only 2-4 litres
of air in one second; men who had never smoked were able to
expel 2-9 litres-a difference of half a litre. Like symptomato-
logy, ventilatory capacity also improved among the men who
had given up smoking (Fig. 5). On the left of the diagram are
the smokers fractionally extinguishing themselves in proportion
to the amount they were smoking. In the middle are the ex-
smokers, laboriously climbing up their years of self-denial to
approach, after eight years of abstention, something like the
performance of men who had never smoked.
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FIG. 6.-Respiratory symptoms and smoking habits (men
aged 55-64 at Port Talbot).

However, important as smoking was in the aetiology of
chronic bronchitis, it was clearly not the only factor. About

9% of the men aged 55-64 who had always been non-smokers

were nevertheless suffering from chronic bronchitis and one in
three of them had respiratory symptoms. On the other hand,
though 43% of heavy smokers of the same age had chronic

bronchitis, 17% of them reported that they were entirely free
from respiratory symptoms (Fig. 6).

Urban Atmospheric Pollution

If it is certain that tobacco smoke, and in particular cigarette
smoke, makes a major contribution to the aetiology of chronic

bronchitis, it is also clear that urban atmospheric pollution
plays a part in the sordid story. For a number of reasons,
however, it is difficult to assess the importance of that part.
To begin with, in Britain we have the unenviable distinction

of reporting very much the highest death rates for chronic
bronchitis in the world, to the extent that it has been called
the English disease. (With some justice it could in fact be
called the Welsh disease, for mortality is particularly high in
South Wales.) This excessive mortality was at one time

thought to be very largely due to the way in which we pollute
the air of our towns and cities with the waste products of the
coal we burn in our homes. We are now consuming solid fuel
at the rate of about 200 million tons a year. Though only
one-sixth of this is used to keep our home fires burning, half
of the low-level smoke which fouls the air of our industrial
cities comes from domestic grates. On the face of it, therefore,
our devotion to the open coal fire offers a likely explanation
for our excessive mortality. But the diagnosis of bronchitis is
notoriously imprecise, and it is now clear that, although some
part of the excess may be due to our enthusiasm for the coal
fire, much of it is due to the enthusiasm of our doctors for
writing "bronchitis" on our death certificates. Chronic
bronchitis has for a long time been, and still is, a fashionable
diagnosis in Britain.

Then there is the well-known relation between bronchitis
mortality and size of town. Death rates from the disease are
at their lowest in the rural areas and increase through small

and medium towns to reach their highest level in the large
towns and so-called conurbations. Although this may in part
be due to the higher concentrations of pollutants in the atmo-
sphere of large towns, the story is not a straightforward one.
Other features of urban life are also involved, such as the
overcrowding in homes, schoolrooms, workplaces, public
transport, and places of entertainment, which provides so many
opportunities for the dissemination of upper respiratory
infections.
However, there is other and more convincing evidence of the

contribution made by urban atmospheric pollution to mortality
from the national disease. For example, bronchitis mortality
among the middle-aged men living in the county boroughs of
England and Wales is related quite closely to the average sulphur
dioxide air pollution (Pemberton and Goldberg, 1954) and even
more closely to the consumption of domestic coal per acre
(Daly, 1954) in those county boroughs. Perhaps the most con-
vincing of all is the study by Fairbairn and Reid (1958) which
examined morbidity and mortality among postmen. These
men are paid at the same rate throughout the country, and
because of their jobs are continuously exposed to the atmospheric
pollution of the areas in which they work. Among them severe
bronchitis causinrg disablement and death was closely related
to the degree of atmospheric pollution in the areas where they
worked, as measured by the frequency of winter fogs in their
areas.
The conclusion we must draw from these and similar studies

is that the high prevalence of chronic bronchitis in Britain is
in part due to the extravagant way in which we pour gases
and smoke from the coal and the oil we burn in our homes
and in our industries into the air we breathe. However, because
this pollution has many different components and their effects
are unusually difficult to separate, we are still not sure how it
produces its evil effects.

Atmospheric Pollution at Place of Work
In Britain more than 16 million men spend much of their

working lives in paid work outside their homes. At their
places of work they are exposed to a wide range of gaseous and
particulate atmospheric pollutants. If chemical or mechanical
damage to the lining of the respiratory tract is indeed the start-
ing point of the long, slow progression into crippling and
killing bronchitis, we would expect some occupations to carry
a much higher morbidity and mortality from the disease than
others. Surprisingly, the evidence on this point is confusing,
and it has given rise to much controversy. I have discussed
the controversy elsewhere (Lowe, 1968), but before I present
some of our own data from the steel industry in South Wales,
I must refer briefly to the main sources of confusion.

Occupational Mortality
In the first place, because childhood infections, family

income, housing conditions, and other social factors are all
woven into the fabric of the disease, and because the work a
man does determines the standard of living he and his family
enjoy, occupational mortality comparisons mean little unless
standardized for social class. The occupations included in the
Registrar General's social class IMle (skilled workers, excluding
miners, transport and clerical workers, and members of the
armed Forces) all carry much the same standard of living. In
Table I the six occupations having the highest standardized
mortality ratios for bronchitis are compared with the six occu-
pations having the lowest ratios. The difference between the
two groups is about three to one and is clearly related to
exposure to atmospheric pollution at work.
A second source of confusion is the fact that the standard

mortality rates for married women (classified according to their
husband's occupations) show almost exactly the same differences
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466 22 February 1969 Industrial Bronchitis-Lowe

by social class as the standard mortality rates for men. Men
in unskilled jobs have five times the mortality from bronchitis
of men in the professions, but so have their wives. Because
the difference between the wives must be due to general socio-
economic and environmental factors, it has been argued (by the
Registrar General himself, among others) that the difference

TABLE I.-Six Industrial Occupations in Social Class IlIe with Highest
and Six with Lowest Standardized Mortality Ratios for Bronchitis
(Males Aged 20-64, 1949-53)

Occupation I S.M.R.

162 Riveters, caulkers . .206
131 Iron and steel moulders and core makers . 201
602 French polishers. .. ... 184

121, 122-125 Furnacemen (not annealing or foundry) 177
310, 311 Weavers (cotton) . . .152

243 Linesmen and cable jointers .. .i 151
I- .-I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Precision, fitters, toolmakers .

Electricians (house, ships, factory)
Watch, clock, instrument makers
Carpenters, joiners
Electrical fitters ..
Press-tool and machine setters .

72
72
74
78
82
84

between the men must also be due to similar factors and can
owe little to direct occupational effects. If the standard
mortality rates and corresponding age-standardized mortality
rates are juxtaposed it becomes obvious that this is not neces-
sarily true (Fig. 7). The point is underlined in Fig. 8. The
standard mortality rate for miners working at the coal face is
double that of those working below ground but away from
the face. But the standard mortality rates for their wives are
the same.
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FIG. 7.-Mortality from bronchitis. England and Wales,
1949-53 FIG. 8.-Standardized mortality ratios for

bronchitis 1949-53. Workers belowv ground in coal mines.

Mortality data therefore appear to confirm our expectation
that jobs involving exposure to heavy atmospheric pollution
will carry a greatly increased risk of bronchitis. Unfortunately,
morbidity data are less consistent.

Schilling's (1956) careful studies of workers exposed to cotton
dust have, of course, shown very clearly that ventilatory capacity
is inversely related and prevalence of the symptoms of chronic
bronchitis (as measured by the M.R.C. questionary) are directly
related to the concentrations of dust in which they have been
working. Elwood et al. (1965) have also shown quite clearly
that flax spinners in Northern Ireland are affected in much
the same way. But we are dealing here not with an undifferen-
tiated chronic bronchitis but with a more specific condition,
byssinosis, due to lung irritants in the cotton and flax dust.

Bronchitis in Coal Mines

There is also good evidence that chronic bronchitis is two or

three times more common among coal miners than among non-

miners of the same age, living in the same district (Higgins et al.,
1956). But the most careful studies have been unable to show
more than a moderate association between respiratory symptom-
atology among these men and the dust levels to which they
have been exposed (Higgins and Cochrane, 1961). The asso-

ciation is there, but it is not striking and is insufficient to
account by itself for the excessive amount of bronchitis among
the miners.

It was largely on this consideration that the subcommittee
of the Medical Research Council (1966) set up to examine the
relation between occupation and chronic bronchitis, with special
reference to the coal mining industry, concluded that, "whereas
the inhalation of dust in miners is known to be the cause of
pneumoconiosis, the evidence so far does not point to the
inhalation of dust being a major factor in causing bronchitis."
The explanation for the inconclusive findings from field studies
of coal miners may lie partly in the fact that the numbers of
men investigated have usually been small and large populations
are required before the effects of dust can be separated from
the much stronger influences of age and smoking habits. It
also seems likely that the concurrent relationship between dust
and pneumoconiosis may be obscuring the picture. Indeed,
Professor Gough (1960) has suggested that in coal miners there
may even be an inverse relation between bronchitis and the
amount of dust in the lungs, the dust being swept out and
coughed up as a result of the increased secretions it has induced.

Investigation in Steel Works

Investigations in other industries have tended to add to the
confusion rather than to resolve it, and I will now turn to our

own study in South Wales. The major departments in the
two steel works we have investigated include coke ovens, blast
furnaces, steel making by the open hearth and converter pro-
cesses, hot mills, cold mills, tinplate, galvanizing, limestone
quarries, traffic, electrical and mechanical maintenance, labora-
tories, and offices. Within these departments we have defined
-about 60 working areas in each of the two works. In each of
those areas we have examined 24-hour samples of air for dust
and sulphur dioxide. We are now in the process of relating
the measurements we have taken in those areas to the symptom-
atology and ventilatory capacity of the men working in them.
We have included in this analysis only those men who spend
most of their working day in the same subdepartment. Main-
tenance men and others who move between several or many
departments have been excluded.
The analysis is complex and is not yet completed, so I am

able to present only the preliminary findings, and for the fol-
lowing reasons these need to be interpreted with caution.
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Ventilatory capacity declines steeply and the prevalence of
bronchitic symptoms (cough, sputum, chest illnesses, shortness
of breath) increases steeply with increasing age and, at each age,
with increasing tobacco consumption. Men who find they are
sensitive to dust and fumes and are perhaps beginning to
develop bronchitic symptoms may tend to move to jobs away
from the more highly contaminated areas. Chronic bronchitis
takes many years to develop and we are not sure how the
measurements we have taken relate to the levels of pollution
to which the men have been exposed in the past. These and
other factors all need to be taken into account in any attempt
to measure the effect of dust and sulphur dioxide on ventilatory
capacity and bronchitic symptoms. And, indeed, unless the
effect of atmospheric pollution is marked the influences of age
and smoking habits are so strong that they will obscure it
altogether.

Table II gives the correlation coefficients of ventilatory
capacity, age, years in department, and cigarette equivalents
with the measurements of atmospheric pollution. At Ebbw
Vale ventilatory capacity (F.E.V.1 and F.V.C.) are negatively
related both to respirable dust and to sulphur dioxide levels.
The zero order correlations are statistically significant, but
biologically speaking the relationship is trivial. At the Margam
and Abbey works ventilatory capacity is also significantly
related to respirable dust, but it is not related to sulphur dioxide.
However, the correlations in Table II also indicate that men
working in the more polluted areas tend to be older and to
smoke more, and, as Table III indicates, ventilatory capacity
is negatively correlated with age and with smoking habits.
When age and smoking habits are held constant, we find that
even at Ebbw Vale the correlation between ventilatory capacity
and atmospheric pollution is no longer significant. This lack
of relationship between ventilatory capacity and atmospheric
pollution does not appear to be due to a general movement
of men away from the more polluted area, for there is a positive
correlation between the number of years a man has spent in his
present department and the pollution he is exposed to in that
department (Table III). That is to say, the men in the more
polluted areas have been working in those areas relatively
longer than the men in the less polluted areas.

TABLE II.-Ventilatory Capacity and Atmospheric Pollution in Two
Steel Works (Zero Order Correlations)

Margam and Abbey Ebbw Vale
(5,943 Men) (4,506 Men)

Respirable SO2 Respirable S02Dust Duat SO

F.E.V. . -0 0289* 0 0045 -0 0619t- -0-0716t
F.V.C. .. -0-0345t 0 0029 -0-0518t1 -00489t
Age . ..0 0566t -005 0 0801t1 0-07311t
Cigarette equivalents per
day. 00763t 0 0097 0.0309* 0-0563t

Years in department .. 00888t 0.0370* 0 0808j- 0-0724t
* Significant at the 5% level. t Significant at the 1% level.

TABLE III.-Ventilatory Capacity, Age, and Smoking Habits (Zero Order
Correlation)

P.V.C. Age Cigarette Years inEquivalents Department

Margam and Abbey Works (5,943 Men)
F.E.V.1 0-8859 -0-6579 -0 1592 - 0 2480
F.V.C. -0 5957 -0-1198 -0-2345
Age 0-0894 0-4236
Cigarette equivalents . 00375

Ebbw Vale Works (4,506 Men)
F.E.V.. 0 8540 --0-6630 -0-1340 -0-4115
F.V.C. -0-6073 -0-0742 -0-3735
Age 0-1364 0-6275
Cigarette equivalents .. 0-0780

All results are significant at the 1 % level.

These results are surprising in view of the levels of sulphur
dioxide to which some of the men are exposed (Table IV).
For example, the mean sulphur dioxide levels around the blast
furnace working areas (3,000 p.p.m.) approach the highest
C
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measured concentration during the London smog of 1962
(5,000 p.p.m.); and the highest concentration in any one
24-hour sample was more than three times that of the maximum
smog concentration.

TABLE IV.-Atmospheric Concentrations of SO, Around Blast Furnaces
Blast Furnaces

Ebbw Vale Works:
Mean for all blast furnace sites
Mean for front-side sites
Highest measurement (24 hours sample)

Margam and Abbey Works:
Mean for all blast furnace sites
Mean for front-side sites
Highest measurement (24 hours sample)

Urban Sites:
Mean for all U.K. measuring sites (1936)
Winter mean, City of London (1963)
Highest measurement, London (1962) smog

p.p.m.
1,761
3,224
17,442

1,514
2,149

13,129

182
442

5,148

The results of our attempts to relate bronchitic symptom-
atology to particulate pollution levels are much the same. The
prevalence of bronchitis among workers exposed to high levels
of particulate pollution is significantly greater than among
workers exposed to low levels. But part of the difference is
due to the fact that men in the dirty areas tend to smoke more
and are a little older than men in the clean areas. When this
is corrected for, the difference is much less impressive.

Conclusions

My subject has been industrial bronchitis. But because
bronchitis is of complex pathology and because its origins and
development are determined by many different influences, its
industrial components cannot be considered in isolation.
Genetic susceptibility, badly treated infections in childhood,
recurrent respiratory infections in adult life, smoking habits,,
and urban atmospheric pollution as well as atmospheric pollu-
tion at place of work all play their parts in the complicated
story. However, from morbidity studies such as our own in
South Wales it is becoming clear that, although occupation
may make some contribution to the initiation, progression, and
outcome of the disease, that contribution is very small com-
pared with the effects of tobacco smoking.
Throughout the country every morning the walls of bed-

rooms and bathrooms reverberate to the dawn chorus of our
smokers as they light up the first cigarette of the day to help them
on their way to work and, for a substantial proportion of them, on.
their way to disablement and premature death. At a conserva-
tive estimate, probably three-quarters of the toll of 32,000,000
working days (Table V) and 30,000 lives taken each year by-
bronchitis is attributable to the cigarette. This is not the place-
to discuss what is one of the most important, and what is
proving to be one of the most intractable, of all our current-
health problems. The solution lies in the field of health educa-
tion, but we need to educate our politicians even more than
our schoolchildren, for we are shoring up our economy with
the tax from tobacco. Revenue from this source is now running
at over £1,000 m. a year. This is not only enough to pay for
the medical treatment and the sickness and widows' cash benefits
arising out of all the ill-health caused by tobacco, but almost
enough to finance the whole of the National Health Service.
Compared with the cigarette, the part played by urban and

industrial pollution in the aetiology of bronchitis may be small,

TABLE V.-Days of Certified Incapacity for All Employed Men in Great
Britain (National Insurance Sickness and Injury Benefit, Year Ended
7une, 1965)

All causes
Bronchitis
Non-industrial accidents

Psychoneuroses and psychoses
Arthritis and rheumatism.
Arteriosclerotic and degenerative heart disease
Acute upper respiratory infections ..
Diseases of stomach and duodenum (ex cancer)
Influenza
Industrial accidents.

Million Days
of Incapacity

.. 225
* 32
.. 20

18
15
14
13
11

7
3

22 February 1969
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but it is certainly not trivial, and it is much more amenable to
control. We still do not know which of the many particulate
and gaseous pollutants we are exposed to in our towns and at
our work are significant or how they act. But from the point
of view of the prevention of bronchitis this is unimportant.
We know that clean air cannot cause bronchitis, and we can
have air as clean as we are willing and able to pay for. We
cannot afford to get rid of all atmospheric pollution-
the country's prosperity is built on the rate at which we burn
up coal and oil-but it could be greatly reduced at not too
great a cost to our economy.

So far as urban pollution is concerned, the Clean Air Act
(1956) has pointed the way. Since that Act the level of smoke
pollution in our towns has been falling, and it is probably no
coincidence that the gradient of bronchitis mortality from large
towns through medium and small towns to rural areas is also
beginning to show signs of flattening. Progress in the control
of atmospheric pollution at work is slower. The Factories Act
provides legal machinery for the control of dusts, gases, and
fumes at places of work, but the machinery is not being used
as effectively as it might be. This is attributable in part to the
uneven distribution of occupational health services, which
because they are still largely non-statutory are provided only
by the more enlightened private firms and by some of our
nationalized industries, and in part to the serious inadequacy
of laboratory facilities for measuring and monitoring the work-
ing environment. We are in urgent need of a national occupa-
tional health service supported by a full occupational hygiene
laboratory service.

Finally I must refer to the misery and frustration caused by
the present social security legislation, which permits the pay-
ment of special benefit to men with demonstrable x-ray evidence
of dust in the lungs but withholds it from men who have been
working in the same occupations and are equally or even more

disabled by chronic bronchitis. This has led to an insistent
demand that bronchitis should be recognized as a prescribed
disease in certain occupations. However, except on the very
rare occasions when the onset of the disease can be traced to
a single massive exposure to an irritant gas such as chlorine or
nitric oxide, it is never possible to estimate with any confidence
how much, if any, of a man's bronchitis is attributable to his
job, particularly if he is a heavy smoker.
The demand should be for prevention, not for compensation.

We must insist on a much stricter observance of measures to
protect men against excessive exposure to particulate and gaseous
atmospheric pollutants at work. We must also, I believe, get
rid of the National Insurance (Industrial Injuries) Act, and
with it the nineteenth century concept of compensation for
industrially induced disease. Legislation to relate social security
benefits for long-term sickness or disability to family needs
rather than to the cause of the wage-earner's incapacity is long
overdue.
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Dissociation of Intrinsic Factor from its Antibody: Application to
Study of Pernicious Anaemia Gastric Juice Specimens
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Summary: Intrinsic factor antibody may sometimes be
concealed in the gastric secretions of pernicious

anaemia subjects, being complexed with residual amounts
of intrinsic factor.
A method is described for dissociating intrinsic factor

from its antibody. Antibody to the vitamin-B12-binding
site of intrinsic factor was identified in 16 (57%) out of
28 samples of pernicious anaemia gastric juice after disso-
ciation but in only 10 before dissociation. There was no
clear relationship between the incidence of antibody in
the serum and in the gastric juice of these patients.

Introduction

Antibody to Castle's intrinsic factor is detectable in the serum
of 55% of patients suffering from Addisonian pernicious

anaemia (Taylor, 1959 ; Ardeman and Chanarin, 1963). There
is good reason to suppose that this antibody may interfere with
intrinsic factor production as well as prevent its function in
vitamin-B12 absorption, and these aspects have been reviewed
by Chanarin (1968). Intrinsic factor antibodies are of at
least two types. The commoner type reacts with that
portion of the intrinsic factor molecule which links with
vitamin B12, thus preventing union with this vitamin
(synonyms: vitamin-B,2-binding-site antibody; blocking anti-
body; type I antibody). The other type of antibody reacts
with intrinsic factor evidently elsewhere than on the vitamin-
B12-binding site (synonyms: complex antibody; precipitating
antibody; type II antibody). Two general types of in-vitro
test have been devised to identify these two kinds of antibody.
Antibody localized in the gastrointestinal tract is likely to be
of greater importance in pernicious anaemia patients than the
antibody in the serum, since the antibody can interfere with
intrinsic factor function only at sites of confrontation. As
intrinsic factor is probably not absorbed, this encounter must
take place in the gastrointestinal lumen or at the mucosal
surface.
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