
British Journal of Industrial Medicine 1986;43:497-499

Specific causes of death in miners and ex-miners of the
Rhondda Fach 1950-80
L K ATUHAIRE,1 M J CAMPBELL,' A L COCHRANE,2 M JONES,2 AND
F MOORE2

From the Department ofCommunity Medicine and Medical Statistics,' Southampton, and the MRC
Epidemiology Unit,2 Cardiff, UK

ABSTRACT The specific causes of death for miners and ex-miners of the Rhondda Fach have been
examined in detail using the data base provided by the 30 year follow up. The main findings are the
lower specific mortality for those with category A, compared with those with categories 0, 1, 2, and
3, for all circulatory diseases (particularly ischaemic heart disease) and the raised mortality for
gastric cancer. These results are surprising because a high proportion of those with, especially,
categories 2 and 3 developed category A during the 30 years but fail to show the specific death rates

typical of those with category A. Possible reasons for this are discussed and an explanation put

forward.

The specific causes of death of men in mining popu-
lations have been rather neglected, mainly because so
many deaths are needed when they are broken down
by occupation, age, and pneumoconiosis category to
make sense of the results, and partly because of dis-
trust about the accuracy of such data. We agree about
the inaccuracy but doubt whether it leads to bias in
relation to category of pneumoconiosis with which we
are chiefly concerned here. We therefore took the
plunge.

Material

The material used is the results of the 30 year follow
up of the men in the Rhondda Fach,' which forms an
excellent data base.

Results

SIMPLE PNEUMOCONIOSIS
Table I summarises the results for some specific cause
of death. Although there is a dramatic rise in the
SMR for deaths from pneumoconiosis, the number of
deaths is so small (less than 10% of all deaths in cate-
gory 3) that it has little effect on the SMRs for all
causes for the four categories (0, 1, 2, and 3) which
remain similar.
The SMRs for deaths from bronchitis are more in-

teresting. There is no evidence of an increase in SMR
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with category of pneumoconiosis. Since category is
closely related to dust dosage we concluded that there
is no support for the widely held belief that exposure
to coal dust increases bronchitis mortality (X21 =

0-272, p > 0 5). This also supplies some second rate
evidence to support the idea, widely expressed by one
of us (ALC), that there is no correlation between in-
crease of category of simple pneumoconiosis and pul-
monary disability. Similarly, the SMRs for all cancers
(X2 = 0 85, p > 0-3) and gastric cancer (X21 = 095,
p > 0 3) which show a slight, though statistically
insignificant, downward trend do not support the
view held by some that exposure to coal dust increases
mortality from gastric and other cancers of the
digestive organs. The lack of downward trend with
category for all circulatory diseases (X21 = 0-23,
p > 0-5) and ischaemic heart disease (X21 = 0-22,
p > 0 5) are important when the specific causes of
death of those with A shadows are considered. Fi-
nally, the upward trend for violent deaths is some-
what surprising, though the numbers concerned are
small, and actually the test for linear trend fails to
reach significance (X21 = 1-59, p > 0.2). It is pre-
sumably related to the fact that those with the higher
categories of simple pneumoconiosis spent a longer
time working on the coal face and were therefore
more likely to suffer accidents.

PROGRESSIVE MASSIVE FIBROSIS (PMF)
The results for PMF are summarised in table 2. The
relatively low SMR for all causes of those with cate-
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Table I SMRsfor all causes ofdeath andfor some specific causes related to category ofsimple pneumoconiosis: miners and
ex-miners in the Rhondda Fach followed upfor 30 years. (Number ofdeath in parentheses)

Cause Catergory of simple pneumoconiosis

0 1 2 3

All causes 121-2 (1897) 117 8 (512) 121-2 (399) 129-6 (212)
Pneumoconiosis 314 5 (14) 398-0 (5) 2152-6 (20) 4008 8 (19)
Bronchitis 218 6 (248) 232-0 (75) 248-7 (60) 203-5 (24)
All cancers 93-2 (318) 81-9 (76) 89-7 (64) 79-6 (30)
Gastric cancers 152-5 (69) 119-8 (15) 137-4 (13) 102 8 (5)
Cancer of trachea, bronchus, & lung 76 5 (100) 62-7 (22) 91 5 (25) 85.8 (13)
All circulatory 118-7 (939) 115 2 (255) 107-1 (179) 125-0 (102)
Ischaemic heart disease 119 3 (554) 111-7 (143) 98 5 (96) 135 1 (66)
Violence 125 3 (63) 134-9 (17) 172-7 (17) 170-3 (9)

Many other specific causes of death have been scanned. The numbers in the subgroups are small and show no interesting trends.
Further details are obtainable from LKA.

gory A, comparable with those with simple pneu-
moconiosis, has been described in many follow up
studies of miners and ex-miners,2 3 but it is of great
interest that it is still there after 30 years when the
numbers of deaths from pneumoconiosis in the cate-
gory A group is now fairly large-48.
More surprising are the slightly raised SMRs for all

cancers and the appreciably raised SMR for that of
gastric cancer in particular. This is in pronounced
contrast to the findings for simple pneumoconiosis.
Similarly, the low SMRs for all circulatory causes and
ischaemic heart disease, in comparison with those for
simple pneumoconiosis, are striking. The differences
are significant for all circulatory diseases (X21 = 7 30,
p < 0 01) and for ischaemic heart disease (X21 = 6-31,
p < 0 02). The pronounced fall in the violence SMR
is less surprising, as most of those with category A
probably leave the coal face and possibly mining, so

avoiding mining accidents.
It is easy to say that the relatively low SMR for all

causes may be mathematically explained by calling
attention to the fall in the SMRs for all circulatory
causes and those for ischaemic heart disease, but this
does not explain the "why" and the "how." The prob-
lem of explanation is made even more difficult if

looked at from a cohort point of view. For example,
consider the original cohort of category 3s. In the 30
years during which the cohort was followed up many

would have developed A shadows and would be ex-

pected to take over the specific death rate character-
istics of those with A shadows. Instead they retain the
original specific death rates of their original cohort,
except for deaths from pneumoconiosis. How is this
possible?

There are in general three ways in which the devel-
opment of the specific disease pattern of the popu-

lation from which it is derived may be influenced: by
competition, by prevention, and by selection.

Fairly simple reasoning makes it clear that if the
incidence of A shadows influenced the specific death
rate of ischaemic heart disease in the cohort by com-

petition or by prevention, it must have influenced the
specific death rate of ischaemic heart disease in the
original cohort, making it increasingly similar to that
of those with A shadows. The only explanation that
seems to fit is that of selection. This would mean that
the original cohort of, for example, those with cate-
gory 3 would be divided according to some factor
associated with the risk of ischaemic heart disease.
Those with a low (or high) value of a particular risk

Table 2 SMRsfor all causes andfor some specific causes related to those with simple pneumoconiosis categories combined,
and categories A and BC: miners and ex-miners in the Rhondda Fachfollowed upfor 30 years. (Number ofdeaths in
parentheses)

Cause Categories Category Categories
0, 1,2, and3 A BandC

All causes 121-2 (3020) 124-3 (278) 198-1 (567)
Pneumoconiosis 815-6 (58) 7381 5 (48) 29182-2 (27!)
Bronchitis 224-0 (407) 2394 (40) 244-0 (54)
All cancers 89-8 (488) 97-9 (46) 99-0 (58)
Gastric cancers 141-5 (102) 216 8 (14) 151-4 (13)
Cancer of trachea, bronchus, & lung 76-8 (160) 68-8 (12) 90-6 (19)
All circulatory* 116-9 (1475) 89-7 (103) 83-8 (123)
Ischaemic heart disease* 116 3 (859) 83-4 (55) 88-0 (73)
Violence etc 135-9 (106) 65-5 (4) 39-1 (3)

*The 95% confidence intervals are as follows:
All circulatory (111.1, 123-0)
Ischaemic heart disease (108-7, 124-2)
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(73-2, 108 8)
(62 8, 108 6)

(69-7, 100-0)
(69-0, 110-7)
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factor for ischaemic heart disease would be attacked
but not the remainder. If the two groups retained
their original potential regarding the death rate from
ischaemic heart disease the specific death rate of the
original cohort would not be disturbed.
One rather superficial point may be made against

the "selection" hypothesis. It could be argued that
after 30 years nearly everyone in the original cohort
of, for example, those with category 3 would develop
PMF and therefore the original cohort of category 3s
must take on the characteristics of the specific death
rates of those with at least category A. The answer to
this is twofold: (1) if an attack rate of PMF of 3% a
year on those with categories 2 and 3 in the original
cohort is assumed there would still be about 40% of
the cohort not attacked after 30 years; and (2) a sec-
ondary defence of the selection hypothesis would be
that there may be some threshold in the value of the
characteristic determining an attack of PMF, above
or below which no attack is likely.

This result of our discussion is important as two of
us (ALC and FM) reached a similar conclusion from

considering some very different epidemiological
data.4 We are rather forced to put forward the hypo-
thesis that, in addition to category of pneumo-
coniosis, a low risk factor in the risk of developing
ischaemic heart disease is an important factor in the
aetiology of PMF.
The next step is clearly to investigate any overlap in

what is known about the aetiology of PMF and that
of ischaemic heart disease. This will be attempted in a
subsequent paper.
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