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FIG. 1. Place and cause of death.

In//////............i.t. FIG. 2. Death rates for occupied coal
............:... :.:, :. iners in relation to rates for all
S.::.*:occupied and retired males in England
wok/s-::::.:.: and Wales (see text for abbreviations).
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death rates came from a 5 %Y sample census of the 0

mining industry at June 1961 (Liddell, 1973): the
slightly different translations of NCB job reference
numbers into GRO occupation codes used for the 1500
census were employed throughout this section. t

Figure 2 shows age-specific rates of death among c l
occupied men in occupations specific to coalmininggl
and compares them with the rates for all occupied X l
and retired males in England and Wales. At the face, o
mortality was low in those over 44. Elsewhere under- o 000
ground, rates were high in the youngest age-groups 8 x
and low in the oldest but in the middle age range
were near to the figures for all occupied and retired al
males. Surface workers tended to have high rates. ,, /
Table 9 gives mortality ratios for these three classes l /
of men, standardized (indirect method) against rates D
(given in the last column) for all occupied and retired /0/ x
males in England and Wales, for all causes and for +/
selected causes (in the RG's grouping). The figures in
brackets rank the standardized death rates from +
highest (1) to lowest in each column. x

In Table 10, comparisons are made within the 0 I-
industry for large enough groups. Among occupied 20-24 25-34 35-44 45-54 55-64
miners, under-officials and face workers had low FIG. 2 Age
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TABLE 9
MORTALITY BY CAUSE AMONG OCCUPIED COAL MINERS

All occupied and
retired males

Occupied miners1 (SMR) England
Cause of death and Wales

010 011 012 1959-63
Face O.u/g S'face (Rates per 100,000)

All causes 60 76 108 678-1

Coronary disease, angina .. .. .. .. .. 48 (1)2 76 (1) 116 (1) 178-0 (1)
Vascular lesions of nervous system .. .. .. .. 49 (7) 63 (8) 94 (6) 49-1 (6)
Hypertension .. .. .. .. .. .. .. 40 (11) 83 (11) 99 (10) 16-1 (12)

Malignant neoplasms, lung, bronchus .. .. .. .. 49 (5) 53 (5) 82 (4) 80-8 (3)
Malignant neoplasms, stomach .. .. .. .. .. 101 (6) 128 (7) 32 (13) 24-4 (7)
Malignant neoplasms, other .. .. .. .. .. 69 (3) 72 (3) 101 (3) 74-5 (4)

Bronchitis .. .. .. .. .. .. .. .. 26 (9) 64 (6) 129 (5) 49 2 (5)
Pneumonia .. .. .. .. .. .. 25 (12) 58 (12) 132 (9) 18-0 (10)
Pneumoconiosis, occupational .. .. .. .. .. 191 (13) 413 (13) 556 (12) 2-2 (13)

Motor vehicle accident *. .. .. .. .. .. 73 (8) 113 (9) 149 (8) 20-0 (8)
Other accidents *. .. .. .. .. .. .. 357 (2) 236 (4) 221 (7) 19 5 (9)

Suicide *. .. .. .. .. .. .. .. 42 (10) 111 (10) 83 (11) 17 4 (11)

All other causes .. .. .. .. .. .. .. 39 (4) 63 (2) 106 (2) 128-8 (2)

'All occupied and retired males, England and Wales = 100.
2Figures in parentheses rank the standardized death rates in each column. These rates can be approximated by multiplying
the rate for all occupied and retired males by the SMR.

mortality, and surface workers high rates. This
pattern was maintained in all coalfields. There were
considerable differences in mortality between coal-
fields; but, except in Scotland, they were not con-
sistent for each place of work. Mortality was com-

TABLE 10
MORTALITY AMONG OCCUPIED MINEWORKERS BY

JOB AND COALFIELD

Actual occupation SMR NCB Division SMR

Under-officials: N'land and C'land 90
codes 010-011 .. 72 Durham 91

Face workers: Yorkshire 98
code 010 .. 77 S. Western 98

Elsewhere-under- E. Midlands 102
ground workers W. Midlands 106

code 01 .. 102 N. Western 111
other codes .. 104 Scottish 115

Surface workers:
code 012 .. 137
other codes .. 127

All occupied mineworkers = 100.
Groups so small that their SMRs would be unreliable have
been excluded. They are: face workers, codes other than 010;
workshop staff; and the Kent coalfield.

pared in collieries classified by degree of face
mechanization in 1961, but no patterns emerged.

Discussion
Comprehensive coverage of deaths where the
recorded occupation was specific to coalmining was
attained, as is shown by the close agreement of the
number of deaths in the enquiry and those expected
(Table 1). The nature of the enquiry ensured that
mortalityamongoccupied men in the mining industry
was also complete. On the other hand, one cannot be
certain that all deaths among retired miners whose
occupation was not recorded as coalmining were
traced: however, over 7% of the deaths surveyed
were not originally reported by Registrars General,
largely because they were officially recorded as not
in coalmining occupations; and the total of such
deaths included in the study was over 20%.
Of4 209 men who were known to have last worked

in an industrial job in mining, a quarter (1 078) had
been in occupations not specific to coalmining
(Table 2). The proportions of such deaths (61% of
those in face occupations, 25% elsewhere under-
ground, and 39% surface) are reasonably close to
expectation from a sample census of the mining
industry (Liddell, 1973) when account is taken of
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differences in age distributions and translations of
NCB job numbers into the GRO codes. Nearly half
these deaths (489 out of 1 078) were recorded as in
coalmining, probably because informants did not
know sufficient about the deceased persons' work.
For the same reason, one death in 10 in men in
specific coalmining occupations was classed as
'coal miner-so described' (code 013).
The lowest estimate of 'promotion' into coal-

mining occupations is 13 %, but more realistic
estimates are rather higher. Expectedly, promotion
was less among younger men and those who had
not been retired for long, but it was still substantial.
No explanation is offered for the considerable
differences between coalfields in the extent of
promotion.
Of men known to have been employed in the

mining industry, 890 deaths were of men whose job
was at the face (832 in specific coalmining jobs and
58 others) but the occupation was so recorded for
1 254 (1 132 + 122), i.e., promotion was 29% .
Again this is the minimum; the most realistic
estimate was found to be 47 Y.; it was to some extent
balanced by relegation from other places of work.
Promotion to the face was much less marked in rela-
tion to employment in 1952 (the earliest year for
which reliable information could be obtained).

Using the adjusted figures of Table 6 (b) and
information from the NCB census (Liddell, 1973),
SMRs for occupied and retired coal miners were
estimated as follows, with the official figures for
England and Wales (Adelstein, 1967) in brackets:
81 at the face (180); 110 elsewhere underground
(94); 179 on the surface (123). Although these SMRs
cannot be treated as reliable because of doubts on
the populations of retired miners, these would not
be likely to have major effects, and it seems clear
that the SMR of faceworkers is lowest and that of
surface workers highest. This is the gradient found
by Heasman and his colleagues (1958) and is in
accord with the need for the fittest men at the face,
the tendency for older men to move from the face
when work gets too arduous for them, and for
surface workers to include the less fit.
The distributions by cause of death classified by

year of last appearance at work and in relation to
actual and recorded occupations show certain
interesting similarities; in particular, for those who
had been retired at least 10 years and for all three
groups of those not definitely occupied in the mining
industry. This suggests that these last groups of men
probably had been retired for some years and
perhaps that they all had worked in the mining
industry at some time, even if many of them had
worked elsewhere since.

Because the age-specific death rates for occupied
men in the three specifically coalmining occupational
groups do not stand in the same ratios one to an-

other in each age group, mortality ratios will be
affected by the method of age standardization
(Liddell, 1960). The indirect method is used here:
methods weighting by distributions of population
rather than deaths give ratios which show a similar
gradient but at a higher level: 83, 114, 131 by the
'new' method (Liddell, 1960) compared with 60, 76,
108 (Table 9). The basis of calculation is unlikely to
affect the main findings. However, comparisons are
against the England and Wales mortality, including
retired men, so that some SMRs and death rates
may be understated in relation to all occupied men.

Clearly, working miners had high mortality from
accidents and pneumoconiosis. For face workers
'other accidents' was the second most frequent
cause of death, and for others underground the
fourth, compared with the ninth for all occupied
and retired males. However, despite the high SMRs
for pneumoconiosis, it remained the least frequent
cause of death among all three groups of miners,
except that stomach cancers were very infrequent
in surface workers.
For most causes, the gradient, from low mortality

at the face to high on the surface, reflects the fitness
gradient. That face workers have to be robust is
indicated by the particularly low SMRs for pneu-
monia, bronchitis, hypertension, coronary disease,
vascular lesions, and 'all other causes'. The ranking
of these causes of death was the same for surface
workers as for all occupied and retired males; for
both underground groups, pneumonia caused fewer
deaths than did hypertension; and bronchitis
caused fewer deaths in face workers than did
vascular lesions.
Low mortality from cancer of the lung and

bronchus was not balanced by neoplasms at other
sites (standardized death rates for all cancers were
116 per 100 000 at the face, 128 for others under-
ground, and 149 for surface workers, compared with
180 for all occupied and retired males); and it
appeared among occupied and retired miners
(Table 7). Low death rates from lung cancer have
been observed previously for British and American
coal miners (Registrar General, 1958a, p. 96;
Goldman, 1965; Enterline, 1971). Goldman pre-
sented results from the study of Heasman and asso-
ciates (1958), a survey of respiratory disease in the
Rhondda Fach, and a review of mortality in mining
and non-mining areas in Wales. He concluded that
coal miners' death rate from cancer of the lung was
lower than the national rate for men of comparable
age; that the trend was not explicable by any factors
such as smoking; and that it might be a consequence
of the inhalation of coal dust, because of evidence
that the incidence of death from lung cancer is
lowest among miners whose exposure to coal dust
has been highest.
Men in the mining industry performing tasks
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specific to coalmining had similar mortality to others
at the same place of work. Only in Scotland was the
mortality of occupied miners consistently higher
than for other coalfields at each place of work. No
explanation is offered: the differences between coal-
fields in SMR and in incapacity for work (Liddell,
1973) were not related.
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D. D. Reid), Dr. Rogan, and Dr. J. S. McLintock,
Deputy Chief Medical Officer, NCB. I am very grateful
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ment, in particular the late Mr. R. F. George, the late
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