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TABLE 6
NUMBER AND PROPORTION OF MEN WITH PNEUMOCONIOSIS IN EIGHT PITS IN COUNTY DURHAM

Estimated L Fil Percentage Above and Below Ground
No. of No. of arge Fims with Pneumoconiosis
Men Miniature

Pit Above and Films Pneumoconiosis Cat. 1 Only Cat. 2 and Over
Below Taken Total
Ground (Sample) Viewed Cat. 1 Cat. 2 In Total Men In Total Men

Dec., 1948 Only and Over Sample in Pit Sample in Pit

A 1,775 919 159 26 68 2-8 1 5 7-4 3 8
B 2,659 1,346 301 75 96 5-6 2-8 7-1 3-6
C 1,858 1,057 98 14 35 1-3 0 75 3-3 1.9
D 2,566 1,137 273 80 61 7T0 3-1 5 4 2-4
E 1,335 811 170 39 41 4-8 2-9 5-1 3-1
F 1,974 1,059 165 32 35 3 0 1-6 3-3 1-8
G 1,460 715 147 27 61 3-8 1-8 8-5 4-2
H 1,736 893 155 25 55 2-8 1-4 6 2 3-2

Total 15,363 7,937 1,468 318 452 4 0 2-1 5 7 2 9

percentage of the sample but also as a percentage of Radiological Type of Disease.-Most of the
the total number of men at the colliery. The latter pneumoconiosis seen in these films was of the
figure represents, therefore, a minimum one. simple variety, mainly in the first three categories.
Assuming that all the films read as Category 1 Category 4 was not found at all frequently. The

were in fact normal, at least 1-9% to 4.2% of all the number of films placed in each category, and the
men at these eight pits have pneumoconiosis number considered normal (Category 0), is shown
(Category 2 and over), or between 3-3% and 8&5% for each pit in Table 7 which shows that the com-
of the sample attending for a miniature film. These plicated variety is much rarer and is represented in
are the men with really significant changes. The these films mainly in Category A with a few in
most conservative estimate of pneumoconiosis, all Categories B and C. There are no films in Category
categories, at these pits would then be between 3% D, but we have seen men in this category in our out-
and 6% of the total working population. It is patient work, though infrequently. In some cases
impossible to estimate the disability associated with it has been possible to pick out films which in
the disease in these men as only a small proportion appearance suggested classical silicosis (second stage)
were examined clinically. However, most of those rather than coal workers' pneumoconiosis, and
who were radiographed were actively at work at usually on reference to the occupational history a
the time, and our out-patient experience shows that long period of stone drilling has been noted. These
there is little relation between disability and the films have not been included in the present
x-ray appearance. series.

TABLE 7
LARGE FILMS TAKEN AT EIGHT DURHAM PITS CLASSIFIED BY PIT AND CATEGORY

Pit
Total

Category A B C D E F G H

No. % No. % No. % No. % No. % No. % No. % No. % No. %
0 65 41 130 43 49 50 132 48 90 53 98 59 59 40 75 48 698 48
[l 26 16 75 25 14 14 80 29 39 23 32 19 27 18 25 16 318 22

Simple. ~ 2 26 16 53 18 7 7 43 16 26 15 27 16 31 21 29 19 242 16
3 21 13 32 11 13 13 14 5 8 5 6 4 20 14 18 12 132 9
L4 5 3 2 1 4 4 1 - 4 2 1 1 0 - 0 - 17 1

Complicated B 5 10 0 33 I I &2 1 6 7 P 5 16 4C I I 0 3
TDo*o|o15 o 2o9 0 o 0

Total .. ..159 99 301 101 98 99 273 99 170 1001610141015101,810
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TABLE 8

NUMBER AND PERCENTAGE OF MEN IN EACH RADIOLOGICAL CATEGORY BY AGE

Age in Category Percentage PercentageTtl in Cat. 1 in Cat. 2Years 0 1 2 3 4 and Over and Over

14-18 22 22 0 0
19-23 45 2 - 47 4 0
24-28 76 16 4 1 - 97 22 5
29-33 68 19 7 5 - 99 31 12
34-38 120 40 36 22 3 221 46 28
39-43 99 58 56 31 5 249 60 37
44 48 79 74 38 28 6 225 65 32
49-53 76 50 50 37 4 217 65 42
54-58 67 25 29 20 4 145 54 37
59-63 30 24 25 18 1 98 69 45
64-68 8 5 1 6 1 21 62 38

Total 690 313 246 168 24 1,441 52 30

Average age 41 46 48 49 48 45 - -

Age and Category
When the men with pneumoconiosis are con-

sidered by age and category (Table 8) it is seen that,
excluding two men in Category 1, all categories
occur in men over 24 years of age. Nearly all the
men with pneumoconiosis will have done at least
six to eight years' underground work which would
include four to five years' pneumatic hewing. Below
30 years of age there are few men in Category 2 or 3.
Dust changes are more common after the age
of 34 years. After 39 to 44 years there is no marked
change in the percentage of men with abnormal
films in each five-year age group. This may be
because men with more advanced pneumoconiosis
tend to leave the pit after this age, or because the
older men are changing to less dusty work away
from the face, for the average age in each category
does not vary very much. It is noteworthy that
after the age of 54 years about a third of the men
show no recognizable dust changes on radiography.
The occupational histories of these men did not
differ from those who had pneumoconiosis, a fact
which suggests a difference in susceptibility.

Discussion
It is clear from the evidence presented here that

there is a fairly widespread prevalence of lung
changes due to dust, particularly in the Durham
coalfield and probably to a lesser extent in Northum-
berland. It must be emphasized, however, that so
far it appears that the north east reflects only
faintly conditions in South Wales, and not only are
the numbers of miners affected far smaller than in
Wales but also the disease is probably less severe,
with perhaps less risk of superimposed tuberculous

infection. Nevertheless the pathology of pneumo-
coniosis in the north east is similar to that in the
soft coal areas of South Wales (Duguid, personal
communication). In the 40 years since Oliver's
reference to the disease there has been no further
mention of it in the north east other than a
suggestion that there may have been a true increase
in incidence of the disease in other coalfields than
the South Wales one, though not such a serious
increase (Fletcher, 1948).

There may well have been a small incidence of
pneumoconiosis in this area after the end of the
nineteenth century, but a black lung or " anthracosis "
in a coal miner is often accepted as a normal
finding, and the complicated form may have been
regarded as purely tuberculous. From the clinical
standpoint many miners who were, in fact, suffering
from the effects of dust inhalation have in the past
undoubtedly been considered to have bronchitis, or
bronchitis and emphysema. The limitations of
ordinary chest radiology have not been sufficiently
appreciated, because it has only recently been shown
how much individual opinions may differ even
where the radiography is of the highest quality
(Fletcher and Oldham, 1949). But it is unlikely
that'a high prevalence of gross pathological change
in the lungs of miners in the north east would have
passed unnoticed, particularly in institutions such
as the Royal Victoria Infirmary in Newcastle upon
Tyne where a fifth of adult male admissions are coal
miners.
Greenhow's (1866, 1869) and Oliver's (1908)

description of black lungs in the north east between
1860 and 1880 were after the modem development
of the Durham coalfield and its greatest expansion.
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But at the same time improvements in ventilation
were being introduced, largely because of mine
gases and the risk of explosion. Because of the
long natural history of pneumoconiosis it seems

reasonable to link these facts and to correlate the
early expansion of the coalfield with the evidence of
gross pneumoconiosis 20 or 30 years later. This
was before mechanization, and only the hand pick
was used in the coalfield, so that ventilation was

probably the main factor involved. The improve-
ments in ventilation which followed closely deeper
and more extensive mines probably sufficed to
reduce dust concentration to a level low enough to
make pneumoconiosis a rarity for the time being. It
seems likely that increased dustiness from mechani-
zation has reversed this trend over the last 30 years,
and that ventilation has not always kept pace with
the increase in the depth and extent of the pits.
Although relatively a small problem compared

with that in some of the other coalfields in Britain,
pneumoconiosis in Durham is now of considerable
local importance and its full implications must still be
assessed. The present data, derived from the work
of a mass radiography unit in certain pits in Durham,
despite their limitations, give the most complete
information which is at present available.

Conclusion
There seems to be no reason to fear the results of

pneumoconiosis surveys, because the miners them-
selves know that the disease occurs, and on the
whole welcome an attempt to investigate it. Mass
radiography in a mining area must be prepared in
advance to deal with pneumoconiosis. In Durham
it was arranged that men could be referred to the
Nuffield Department of Industrial Health through
their own doctors, if further advice was required.
In advising men with pneumoconiosis, an attempt
is made to counteract the psychological ill-effects of
the diagnosis by explanation and reassurance.
As these results suggest that the Newcastle

observers have tended to read too high, though not
consistently, the minimum figures for the total of
all categories at each pit may be considered to be
too high and misleading. Films placed in Category
1 and also some in Category 2 would probably be
found to include some normal films if they were
re-read, or read by different observers. The present
definition of the lower limit of simple pneumo-
coniosis may need to be revised, as even skilled
observers occasionally diagnose early Category 1

changes in men without dust exposure (Fletcher and
others, 1949). A more accurate assessment might
be made by increasing the number of observers or
observations, that is by re-reading the films until a
consistent result was obtained. The latter requires

great time expenditure and the former a considerable
number of experienced staff. In both cases films
of first class quality are desirable.

It is clear that complete surveys of several rep-
resentative pits throughout the coalfield, in which all
the working population or at least all the under-
ground population are examined with large films,
are required to amplify these figures, and one such
survey has by now been carried out. Preliminary
results suggest that the figures in this paper under-
estimate the prevalence of pneumoconiosis. Minia-
ture mass radiography is of doubtful value as far as
pneumoconiosis is concerned, as it will only detect
the grosser forms with certainty and gives little id-a
of the prevalence of simple dust retention in the
men's lungs. From the preventive aspect it is
important to gain a complete picture of the preva-
lence at a particular pit and at present it appears
that this can only be done by using full size x-ray
films. On the other hand, when a visit from the
M.M.R. unit has been requested by men at a
colliery this should be made as for other industrial
groups, and every effort made to detect cases of
open tuberculosis in view of the relation between
this disease and pneumoconiosis (Mann, 1951).
The evidence so far suggests that the larger and

deeper coastal pits have been very dusty during the
past two or three decades and any further mechani-
zation or any falling off in the efficiency of their
ventilation is likely to make them dustier still. A
higher incidence of pneumoconiosis will be the
inevitable result unless dust suppression (already in
use in some Durham pits) is further extended, and
it will be required in all pits which are actively
developing and ultimately in all faces where any
form of mechanized coal-getting is used.

Summary
Pneumoconiosis of coal miners has, in the past,

occurred in a gross form in north east England
following a period of expansion in the coal industry.
Improvement in ventilation probably reduced the
clinically recognizable disease to small proportions
towards the end of the nineteenth century and
beginning of the twentieth.
Mechanized coal-getting has probably increased

the true prevalence of pneumoconiosis, but diag-
nosis has also improved. The changes in the lungs
of Durham miners appear to be similar to those
found in the soft coal area of South Wales except
that they are less severe.

Evidence from routine mass miniature radio-
graphy at eight Durham pits suggests that a mini-
mum of 3% to 6% of men in these pits show well
marked pneumoconiosis.
Future developments in the coalfield will tend to
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intensify dust production and the risks of pneumo-
coniosis unless dust suppression methods are
considerably extended.
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