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PREFACE.

The Board have previously published several reports dealing
with the relation of the physical environment of the coal miner
to his well-being and efficiency.!

The two studies here presented, whilst forming parts of the
same picture, were originated under different circumstances ;
Part Ibeing a continuation of previous work done by the authors
- on the relation of environmental conditions underground to
absenteeism, Part IT and the Appendix being the outcome of an
inquiry recommended by the Miners’ Health Advisory Committee
into the morbidity statistics of certain selected pits with reference
to conditions both on the surface and underground.

As the Board have pointed out before, the question of causes of
absenteeism is difficult and involved, bringing in besides the
physiological factors which it was the principal object of the Board
to study, a number of social and economic factors, to isolate from
which the parts played by sickness and unfavourable environment
is a task of considerable complexity.

The industry, moreover, is one in which the data which it has
been found possible to collect are frequently insusceptible of
conclusive statistical treatment and comparison as regards cause
and effect.

The results of the present inquiries, which demonstrate these
limitations, should not be considered as necessarily representative
of the industry as a whole. In so far as they are positive, how-
ever, they are considered to be of value, and to be well worth the
attention of the industry.

(*) L.H.R.B. Report No. 39.
L.H.R.B. Report No. 51.
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1.—INTRODUCTION.

In a previous report (No. 51, 1928) we gave a detailed account
of the absenteeism shown by the 18,455 underground men and
4,456 surface men working at a group of ten collieries, all of which
are situated within ten miles of one another. Absenteeism
from sickness, accidents, and voluntary causes was studied in
relation to underground conditions, more especially the atmos-
pheric ones, and to some of the surface conditions such as labour
turnover and distance of the homes of the miners from the
collieries, Our “ total absenteeism ” data were for the period
1920-6, but our accident data related only to the two years
1924 and 1925, and our sickness data to the 21 months between
August, 1924 and April, 1926. The dispute which began on 1st
May, 1926, and lasted for nearly seven months, not only prevented
us from getting any reliable data until 1927, but it caused con-
siderable changes in the conditions under which the miners
worked. It is the object of the present investigation to study
the influence of these altered conditions on absenteeism, with a
view to tracing still further the various factors concerned in its
causation.
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The most obvious change of working conditions in the district
investigated was the substitution of a 7}-hour working day for the
previous 7-hour day. Allowing half-an-hour for the time spent in
winding, this means that the men are now 8 hours underground
instead of the previous 74 hours. A still more important change of
conditions was induced by the diminished demand for coal, for this
led, not only to a reduction in the possible number of shifts worked,
but to a lowering in the scale of wage payments. The total weekly
earnings of the men were therefore liable to serious diminution,
though the area in which our investigation was made was not
so badly hit as most other areas. Another change of conditions
was the erection of pithead baths, though this affected only half
of the collieries investigated.

All the new data to be described relate to the two complete
years 1927 and 1928. In order to obtain thoroughly reliable
information it was necessary to omit statistics from several of
the collieries previously studied. For instance, the pithead baths
at collieries M and Q were erected piecemeal, so there was no
definite date before and after which the absenteeism figures could
be readily compared. At colliery P there were various special
arrangements about wage payments which differed from those in
force at the other collieries, whilst at colliery B the sickness data
were not considered to be thoroughly reliable. But even when
the statistics from these collieries were omitted the body of
information remaining was of sufficient bulk to yield trustworthy
results.

92,—ABSENTEEISM OF UNDERGROUND MEN IN RELATION TO WAGES
AND POSSIBLE SHIFTS,

In our previous report we stated that during the 1924-6
period investigated a 10 per cent. diminution in the average
wage payments of the men working at the coal face was accom-
panied by a fall in the total absenteeism from 17-3 per cent. to
16-0 per cent. It might therefore be expected that the more
considerable reduction of wage payments experienced in 1927-8
would be accompanied by a further fall of absenteeism. Wage
payment depends on the number of shifts worked per week and
on the wages scale of the district. According to the national
wage agreements of 1921 and 1924 this scale depends on a basis
rate, which is fixed on the spot for the work which the particular
miner has to do, and a percentage addition thereto which depends
on an ascertainment, district by district, of the gross proceeds
of the industry and of the costs of production other than wages.
Of the difference between these two sums, described as net
proceeds, 87 per cent. is treated as representing the share of
labour, but it is provided that, whatever the result of the ascer-
tainment, the wages paid should be at a rate which always
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TABLE I.—ABSENTEEISM IN RELATION TO FLUCTUATIONS OF WAGES SCALE AND OF POSSIBLE SHIFTS.

1626 1625 _ 1928 Mean) 1927 - 1928 _|Mean
Mm@ )@ 6 1MI@ )@@ Mm@ |@|@)s8
Wages scale .. . . <« |156-5|159-0[{165-1(146-7|146-7|146-7{151-8{151:7|142-9]136-0{136-0[132-0{132-0|132-0{132-0|136-8
Coal face workers ;— |
Per cent. absenteeism from volun- | 97 | 9-3 | 84 |96 | 87| 9-4 [9-2([7:3|66|7-5|68]60(50]|865]57]86-4
Perm:yen?:g::;xteeismfromsickness 39)48|37|44|42]|50[42|32|31|36]|33]|32]33]80]81]32
Pe:le:i:l.t. absenteeism from acci- | 2:7 |2-8(|2-8|2:9|2-5{2:4]2-7|19|2.3|28]26|2:8|2:8|/2:5]|2:8]|2-6
Possible shifts per week .. . | 5°1154147149|5-0!8:3}5-114714:514-7|48|/4:7|4:0)|4-3}4-5]4-5
Wages product .. . . 8| 8] 731 72| 74| 78| 77 71 64| 64| 65| 62| 53| 57| 59| 62
Others underground :—
Per cent. absenteeism from volun- | 46 | 4:5| 48|60/ 5.5|5.9|5-2/45]/39|4.8/8-6|8:4|8-1[83-8][3-1]3-7
Peroen?:;::ilteeismfromsickness 3.5187!830/33[{84{36834(29|2:5|2:9|2-5|2:3|2-6|]2:7(2-5|2-6
Per cent. absenteeism from acci- | 20| 1-8|2:0])1-7]1-3|1.4}1.7}|1-1]1-83]1-4]1-5}1-3]1-3|1:4]1:5}1:4
Po::ﬁfl:shiftspex‘week .. .. | 54]57]|50 5-2. 5:2156|541652149|52([5-2|51(4-4|4-8({4-9([5-0
Wages product .. . .o 8| 81; 78| 76| 76| 82| 81 79| 70} 69| 69| 67| 58| 63| 65| 67
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reaches a certain minimum standard. The colliers are mostly
on piece rates, and earn more than basis rate plus percentage
addition, but the piece rate prices are subject to the fluctuations of
district percentage addition.

It will be seen from Table I that in the district where our
investigations were made the wages scale reached a. maximum of
159-0 in the first quarter of 1925 and fell to 146-7 in subsequent
quarters. After the dispute it rose to 151-7 for three months,
and then fell to the minimum of 1320, which it maintained
throughout 1928. The number of possible shifts for the men at
the coal face varied from 5-4 to 4-7 per week in the pre-dispute
period and averaged 5- 1, but in the post-dispute period it averaged
only 4-5, and in one quarter fell as low as 4-0. The product of
wages scale and shifts (which may be divided by 10 in order to
reduce it to a convenient figure) accordingly varied from 86 to 72 in
the pre-dispute period, and from 71 to 53 in the subsequent period.
It is not permissible to regard these wages product figures as
representing any fixed cash value, but the magnitude of the fall
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in wages is perhaps more realisable if we think of a hewer who
could earn £4 6s. 0d. in the first quarter of 1925, and who found
that in the second quarter of 1928 his maximum possible earnings
(supposing that he continued to work at the same speed as before)
were reduced to £2 13s. Od. a week. The other underground men,
who were mostly concerned in haulage and repair work, were not
quite so badly affected, for we see from the table that their wages
product never fell below 58 for any quarter; but it must be
remembered that their basis rate is usually considerably below
that of the coal face workers.

The variations in wages product are plotted in Fig. 1, and the
percentage losses of time from voluntary causes and from sickness
are likewise recorded. It will be seen that if the pre- and post-
dispute periods are compared as a whole, there was a considerable
reduction in both of these causes of absenteeism in the latter

iod, in correspondence with the reduction of wages. Thus a
fall of 19 per cent. in the wages product of the coal face workers
was accompanied by a fall of 30 per cent. in voluntary absenteeism
and of 24 per cent. in sickness absenteeism, whilst a fall of 17 per
cent. in the wages product of the other underground men was
accompanied by falls of 29 and 24 per cent. in voluntary and
sickness absenteeism respectively. If the results are compared
quarter by quarter, it will be seen that the variations in the loss
of time of the coal face workers from voluntary causes synchronise
well with the variations of wages, during both the pre- and the
post-dispute periods, but for the other underground men the
correspondence holds only during the post-dispute period. The
sickness figures, on the other hand, show but little correspondence,
and it will be seen from the table that the time lost by the coal
face men from accidents was apparently not affected at all by
wages, as it was practically the same in the post- and pre-dispute
periods. However, the other underground men show a distinct
reduction in the post-dispute period.

If the absenteeism data are plotted in relation to fluctuations
of wages scale only or of possible shifts only, it will be found
that they show considerably less correspondence than that
observed with the wages product.

The results recorded in Table I were obtained at collieries
A(1), N, ], A(2), K, and L, and they relate to 10,076 underground
men in all, of whom about half worked at the coal face. At
colliery J the possible shifts fell so low in 1928 that the men
were estimated to earn unemployment benefit for 9, 22 and 22
days respectively in the second, third and fourth quarters. This
benefit (which wasat the rate of 4s. 64. or 4s. 84. a day for a collier
with a wife and two children) was estimated to be roughly equiva-
lent to the wages obtained in 0-2 shift per week in the second
quarter, and to 0-5 shift in the third and fourth quarters, so it
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was substantial enough to have some influence on the time lost
voluntarily, and perhaps on that lost from sickness. Still, the
influence on the average figures recorded in Table I would be so
small that no correction has been applied. The shifts worked
at the other five collieries very seldom fell to the unemployment
benefit level, so the data obtained there are rather more reliable
for our purpose. They have an additional interest in that the
wages fluctvations at the individual collieries in 1927 and 1928
were by no means synchronous, so we can determine whether
variations in absenteeism correspond with those in wages irre-
spective of the time of year. In Fig. 2 we have plotted the average
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F16. 2.—Fluctuations of absenteeism in relation
to wages product at two pairs of collieries.

variations shown by the men working (a) at collieries K and N,
and (b) at collieries L, A(1), and A(2). As these two latter collieries
are joined underground they may conveniently be designated as
colliery A. It will be seen that the wages curves at the two groups
of collieries differ considerably in form, and that the voluntary
absenteeism curves for the most part vary synchronously with
them, both in regard to the coal face workers and the others
underground. Even the sickness curves show some sort of
correspondence with the wages curves, though it is not nearly so
close.
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The numerical relationship between wages product and
absenteeism is shown in Table II and Fig. 3. The results obtained
in all the quarters (from 1924 to 1928) in which the wages product

TABLE II.—ABSENTEEISM IN RELATION TO POSSIBLE EARNINGS.

Relative absenteeism when wages
Per cent. product was—
absen-
: teeism
Cause of absenteeism. in best | 80 or 79 to 70 | 69 to 60 59 or
paid | more . 0| (mean, less
quarters.| (mean, 74) ’ 65) * | (mean,
820r86). ) * 56).
Coal face workers :—
All causes .. .- 17-9 100 98 77 66
Voluntary 11-1 100 94 67 52
Sickness 4-2 100 100 86 76
Accidents 2-7 100 107 104 107
Others underground :—
All causes .. 11-0 100 83 72 —
Voluntary 5-8 100 79 62 —
Sickness 3-5 100 86 80 —
Accidents 1-8 100 89 83 —_
120

COAL FACE WORKERS  OTHERS
ommo..=-  UNDERGROUND
y

- -\Accidents

-

o

[=]
T

RELATIVE ABSENTEEISM
x
?

60 Voluntary 1
4c Il L 1 - ] M L L N
90 80 70 60 90 80 70 60

WAGES PRODUCT .

P16. 3—Relative abgenteeism in relation
to wages product.

was 80 or more, 79 to 70, 69 to 60, or 59 and less, were averaged,
and they are recorded in a relative form. Taking the absenteeism
from each cause in the best paid quarters as 100, we see that the
voluntary absenteeism of the coal face men sank, in the worst
paid quarters, to approximately half, whilst the sickness absen-
teeism sank to three-quarters. The other underground men did
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not, except in one quarter, experience a wage product of less than
60, and this exception has been averaged in the 69 to 60 group.
The smaller reductions of wages experienced by these men affected
their voluntary and sickness absenteeism considerably more than
the corresponding reductions affected the coal face men. Even
the time lost from accidents was reduced by 11 per cent. when
the mean wages product fell from 86 to 74, and by 17 per cent.
when it fell to 65. Under similar conditions of wages reduction
the coal face men showed slight increases of accident time, so it
follows that the total absenteeism of the coal face men was
considerably less affected by wage reductions than that of the
other underground men. In fact, we see from the table that at
wages products of 74 and 65 it showed reductions of only 2 and
23 per cent. respectively, whilst the total absenteeism of the other
underground men showed reductions of 17 and 28 per cent.
respectively. :

The varying degrees of reaction shown by the coal facemx
and the other underground men to reduction of wages are mainly
dependent on two considerations, namely, the economic pressure
caused by the reduction of income, and the possibility of relieving
this pressure by curtailment of the times lost by absenteeism
from various causes. The basis rate of the other underground
men was less than that of the coal face men, so they were naturally
more sensitive to the reductions in wages. Of the various causes
of absenteeism, it is evident that if the term * voluntary ” is
accurate, the men could, if they wished, entirely avoid this source
of reduced earnings. The mere fact that the coal face men cut it
down to half in the worst paid quarters suggests that the designa-
tion is a reasonably valid one. On the other hand, it might be
thought that if the time nominally lost from sickness or accidents
correctly represents the specified causes of absenteeism, no sort
of compulsion, economic or otherwise, would be able to cut it
down. As a matter of fact, the period of absence entailed by a
sickness is inevitably influenced by all sorts of conditions. A
man can seldom say definitely that he feels too sick to work on
one day, and that he is quite fit the next day. Usually he is con-
valescent for several days, and can therefore return to work at
various stages of fitness and unfitness. The time lost from
accidents is not so susceptible of being reduced as is that lost
from sickness, but we showed in our previous report that under
certain conditions it is subject to great variations. Further
information on this matter is recorded in a subsequent section of
the present report. As has already been pointed out, the accident
time of the coal face workers was practically unaltered when
wages were reduced, but it must be remembered that there was
an additional factor operating during most of the reduced wages
periods, namely, an increase in the length of the working day
from 7} to 8 hours. How far this may have been responsible for
the increase of accident time is discussed further on.
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3.—ABSENTEEISM OF SURFACE MEN IN RELATION TO WAGES
AND POSSIBLE SHIFTS.

The surface men are less well paid than the underground men,
so we might expect to find an even closer correspondence in the
fluctuations of absenteeism and wages than was observed with the
latter group. It will be seen from Fig. 4 that voluntary absenteeism
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F16. 4 —Fluctuations in the ahsenteeism
of surface workers in relation to wages
product.

corresponded with wages product to about the same extent as
that indicated in Fig. 1 for the two groups of underground men,
whilst sickness absenteeism corresponded somewhat better. The
absenteeism figures on which these curves are based relate to six
collieries (i.e., all the collieries mentioned in Report No. 51 except
A, M and Q). The data for colliery A were omitted as there was
some doubt about the accuracy of the number of shifts worked,
but the absenteeism figures are reliable, so they were included
when calculating the mean results recorded in Table III.

TaBLE III.—ABSENTEEISM OF SURFACE MEN,

Statistical period. Per
cent.
1€-
1924-6. 1927-8. jduction.
Number of surface men investigated 4,456 2,734
Pey cent, of time lost by surface men
' from—
Voluntary causes 3-7 2-3 38
Sickness .. 3-3 2-8 15
Accidents 0-7 06 14
All causes 7-7 5-7 26
Per cent. of time lost from all causes
by—
Coal face workers .. .o | 17-1 gl 12:9 a2
Others underground .. . 10-7}13 9 7-7}10 3 28}26
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From Table III it will be seen that in 1927-28 the surface
workers showed a reduction of 38 per cent. in their voluntary
absenteeism as compared with 1924-6. This figure compares
favourably with the reductions of 30 and 29 per cent. shown by
the coal face men and the other underground men respectively
(¢f. Table I), and it is the more noteworthy in that the surface
men, even in 1924-6, lost only half as much time voluntarily as
the underground workers. The surface men reduced their sickness
absenteeism slightly less than the underground workers, but
taking absenteeism as a whole,we see that the surface men showed
exactly as much reduction in 1927-8 as the underground men; i.e.,
the compulsion of greater economic pressure was balanced by the
smaller margins of absenteeism open to reduction.

The relationships between absenteeism and wages product at
the individual collieries are shown in Table IV. All the available
quarters for 1924-8 are divided into three groups, according to
the wages product, and the averages shown in the table and
plotted in FKig. 5 indicate that whilst voluntary absenteeism was
41 per cent. less when the wages product was 64 than when it was
89, the sickness absenteeism was 23 per cent. less.
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of surface men in relation
to wages product.

4. —THE INFLUENCE OF PITHEAD BATHS ON ABSENTEEISM.

In five of the ten collieries investigated, pithead baths were
erected during the course of the selected statistical periods, or
before them, whilst the remaining five collieries were bathless
throughout. We therefore had an opportunity of determining
what effect, if any, was induced in absenteeism rates when the
large majority of the miners at certain collieries took to bathing
at the pithead instead of at home. This bathing would tend to
reduce the chances of the men catching cold on their journey from
pit to home, and the doctor attached to one of the collieries



TABLE IV.—PERCENTAGES OF TIME LOST BY SURFACE MEN IN RELATION TO POSSIBLE EARNINGS.

Wages product, 85 or more.

Wages product, 84 to 70.

‘Wages product, 70 or less.

Colliery. Volun- : Volun- . Volun- . :

tary Sick- Acci- | Wages tary Sick- Acci- | Wages ta Sick- Acci- | Wages

causes, | 1SS dents. | product. causes. | DesS dents, | product. ca.uers ness, dents. | product.
N . 5-1 3.0 1-0 92 3.7 3-2 0.7 77 3-0 2-7 0-4 65
L 5-4 4-3 0-9 90 2-7 4-4 0-7 72 2-3 4-4 1-1 64
B . 4.0 2.1 0-3 89 2-7 1-5 0-3 77 3-0 1-1 0-6 65
J . 2-5 4-1 1-0 86 2:0 2-8 0-8 77 1-8 3-0 0-8 63
K .. 3-3 38-9 0-8 86 30 3-1 0-7 76 1-6 2-4 0-7 65
Mean .. 4-1 35 0-8 89 2-8 80 0-7 76 2-4 2-7 0-7 64

11
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informed us that in his experience the incidence of certain skin
affections such as boils was distinctly diminished, and such as
did occur became more amenable to treatment because of the
increased cleanliness of the skin, We therefore might expect
some improvement in general health, though it does not follow
that it can be demonstrated statistically. We have seen that the
amount of sickness absenteeism, and still more that of voluntary
absenteeism, is influenced by all sorts of conditions, and some of
them might override the genuinely beneficial effects produced
by the baths. For instance, the miner who bathed and changed
into his clean clothes at the pithead would be more likely to go
straight to refreshment rooms and to various places of amusement
than the unwashed miner, who would naturally go home first.
Increased opportunity for distractions might result in an increase
of voluntary absenteeism, and possibly of sickness absenteeism.

As already stated, the baths at two of the collieries were
erected piecemeal, and are therefore useless for our present purpose,
whilst at another colliery, colliery J, the time of opening of the
baths was a year and a half later than at the remaining two. We
were therefore reduced to two collieries with bath installations
suited to our purpose, namely, colliery K, where the baths were
opened on 26th September, 1925, and colliery N, where they were
opened on 1st November, 1925. Since these dates about four-
fifths of the (approximately) 5,000 men attached to the collieries
have bathed regularly. Of the bathless collieries which were
needed for comparison, two had to be excluded because the sickness
data were not thoroughly reliable, so we were left with collieries
A(1), A(2) and L. Here about 5,600 men were at work, so we
had two approximately equal groups of men for comparison.
We divided our absenteeism statistics into four periods: (a) a
14-month period when neither group of collieries had baths;
(b) the succeeding 6-month period when the baths had just been
erected at two collieries, and (¢) and (d) two 12-month periods
which came after the prolonged dispute in 1926.

In Table V we record the average amount of time lost from
sickness, from voluntary causes and from all causes in the pre-
bath period (2). We see that it was somewhat smaller at the
collieries where baths were subsequently erected than at the
others, so it follows that there was less available margin for
subsequent reduction. The remaining three lines of the table
record the differences in the absenteeism figures during periods
(%), (c) and (d) from those experienced in period (a), reckoned
as percentages. We see that in period (b) the total absenteeism
was practically the same as in period (@) at both groups of collieries,
but in period (c) it was considerably smaller at the bathless collieries
than at the others, the average reduction being 29 per cent. as
against 12 per cent. This considerable difference is dependent
chiefly on economic causes, for the wages product at the bathless
collieries was only 67, as compared with a figure of 77 at the
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TABLE V.—VARIATIONS IN ABSENTEEISM OF ALL MEN (UNDERGROUND AND SURFACE) AT COLLIERIES
WITH AND WITHOUT BATHS.

‘Wages product Collieries K and N Collieries A and L
at collieries. (with baths), {(without baths).
Statistical period.
Kand | Aand | Sick- | Volun- All Sick- | Volun. All
N. L. ness, tary. | causes. | ness. tary. | causes,
(a) August, 1924, to September, 1925 (absenteeism with no 83 86 3.0 7-3 12-2 4-4 75 13-8
baths at either pair of collieries).
{b) November, 1925, to April, 1926 (per cent. difference from 78 82 +11 + 2 + 2 +12 — 5 0
{a) at collieries with and without baths),
(¢) January to December, 1927 . . .o . 77 67 —~14 —-12 —12 — 8 —47 —~29
(d) January to December, 1928 .. .. . .. 65 64 ~17 —38 ~27 - 7 -85 —30

gl
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collieries with baths, In the subsequent (d) period, when the
wages product was practically the same at both groups of collieries,
the reduction of total absenteeism was likewise nearly the same.

Out data render it evident that if the introduction of baths
did have a favourable influence on total absenteeism, it is com-
pletely hidden by the effects of differences in wages and in the
smaller margins of absenteeism available for reduction. However,
the sickness absenteeism figures are more encouraging. We see
that though the alteration of sickness in period (b) was practically
the same at both groups of collieries, in periods (¢} and (d) there
was a reduction of sickness which was distinctly more marked
in the bath-provided collieries than in the bathless collieries, the
average reductions being 16 per cent. and 8 per cent. respectively.
Hence our data do undoubtedly suggest that the introduction of
baths diminished the time lost from sickness, though the time lost
from voluntary causes showed a much smaller reduction at the
collieries with baths than at those without them.

In order to obtain thoroughly reliable evidence, it would be
necessary to obtain comparison periods for groups of collieries in
which the amount of short time was practically the same, or better
still, was non-existent. Also the percentages of time lost from
various causes in the pre-bath comparison period ought to be
approximately the same at both groups of collieries.

5.—ABSENTEEISM IN RELATION TO ATMOSPHERIC CONDITIONS.

(@) Temperature.

In order to investigate the relation of absenteeism to the
atmospheric conditions experienced underground, we made a
large number of observations on the dry and wet bulb temperatures
at each of the ten collieries, whilst the cooling power of the air
—from which the air velocity could be calculated—was determined
by means of the kata-thermometer. The results of these observa-
tions are fully recorded in our previous report, but we reproduce
some of them in Table VI, in order to indicate their relationship
to the absenteeism figures obtained in 1927-8. At three of the
collieries the temperatures now quoted are slightly different from
the previous ones, as the distribution of the men working at
various places underground was different. Colliery A(1) is quoted
twice, as we obtained separate data for each of the two seams.
As before, we do not quote the sickness figures for collieries P
and B, because of their unreliability. Also we omit all reference
to collieries M and Q.

The collieries are arranged in the table according to the depth
of the workings, which varied from 616 ft. to 2,269 ft., and it will
be seen that the temperatures rose considerably with increase of
depth. At the same time the absenteeism showed a tendency to
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TABLE VI.—MEAN ATMOSPHERIC CONDITIONS AND ABSENTEEISM AT VARIOUS COLLIERIES.

Coal Face Men. Other Underground Men.
Temperature | | Pereeniasy deguteetsm s Temperature.| | FPercenipgy Shegutocism gty Ao
e s . — pirea — ——
Dry | wet | S ] "?I 5 % E pry | wet | ber i g 5 % E
Bulb, | Bulb. | mimy. _g . g |Total g : g Total. |2 | gutt. m‘;:)_ _g " § |Total g 3 | Total.
& g g & g a 3 S i & s
L] . . o ]
Am,c |es6|e622| 18| 27| 25| 34| 86| ~06] 408] —48] —49|619|583| 128] 23| 10| 22| 55| —02] 00| —1.4]| —2-0
N ..|eso|ess4| 51| 23| 2.8| 9-8§149] ~0-7| 403| —19| —2-3]es-1{0631| 102{ 23{ 1-8{ 50| 01| 00| o0-0{ ~1-3] —1.3
AMW,D |73 |ne| 20| 44| 39| 53)138] 11| —06| -36| —52|723|6s8]| 158] 32| 10| 2.4 66| —1:1| —04| —0-8] —3.2
J .. |7e7|ess8| s} 25| 14| 28] 67] 12| —06| 11| —34)5-1]658| ] 14} o8] 26| 48} ~1-7] ~04] —04] 2.8
P {79727 26| — | 28] — {172] — | 413! — 22726654 21| — | 18] — | 93} — | —02} — | —47
K ..|8-0|n5]| 31| 28] 24| 97146 —09] —01| ~106] —2.6]732]652) 153} 2.6| 15| 44| 85| —05] =03 —1-6]| —2:4
AR .. |stof7e5| 20| 88| 21| 20| 88| —06| 01| —41| —48]724|627]| 196) 2.5} 00| 1-8| 47| —08] —0:3| ~1-5| —2-6
B .je7|ms| 87} — ) 80] —J1z1] — | =02] — | —-87)8|e79| 8| —| 18| — | 58] — | +085} — | —2-8
L ..{82({740| 71| 55| 84 61150 ~06| 401| ~64| —69]77-1|6s1| 264 €1 1.7] 49])107]{ —00] ~05| 39| —53
Means of completesetsofdata | 33| 27| 57| 17| —00| 00| —~34] —48 26] 12| 83] 71] —07| —0-2| —~1.8] —26

ST
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increase, though it was not so marked as in 1924-6. The per-
centages of time lost by absenteeism from sickness, accidents and
voluntary causes in 1927-8 are quoted, whilst the 1924-6 figures
are given in the form of differences from these later figures. It
will be seen that, on an average, the coal face men lost 3-3 per
cent. of their shifts from sickness in 1927-8. This was 0-9 less
than the 1924-6 figure, which accordingly amounted to 4-2 per
cent. The time lost from accidents was unchanged, whilst that
lost from voluntary causes was 3-4 per cent. less in 1927-8 than
in 1924-6. The other underground men showed smaller reductions
of sickness absenteeism and voluntary absenteeism in 1927-8 than
the coal face men, but they differed from them in showmg some
reduction of time lost from accidents.

In order to demonstrate more clearly the relationship of sick-
ness absenteeism to underground temperatures, we split the data
into three or four groups, according to the mean temperatures
experienced by the men. The ranges of temperature of the groups
were the same as those recorded in our previous report, so it is
unnecessary to quote them again, but the means of each group,
and the associated sickness absenteeism figures, are plotted in
Fig. 6. The 1924-6 data obtained at the same six collieries are

ot COAL FACE WORKERS |
N
< 5 DRY BULB WET BULBI/ N
S| Temp. - TEMP.
u .7
m4~ L’
g
Z,| 19246
8
Q 1927-8
u 2F
° OTHERS UNDERGROUND
st , |
< !
£ |orvBULB WET BULB,
/7

g‘*r TEMP. ,/ TEMP. ,1
€ | 1924-6
o

[]

M7-8
2

] ] 1 ] L Y ]
65° 70° 75° 80° 55° 60° 65° 70° 75

F1c. 6.—Absenteeism from sickness in relation
to temperature.

given for comparison, and it will be seen that the new data
correspond fairly well with them, except that the sickness
experienced at all temperatures was about 1 per cent. less. We
suggested that the substantial increase of sickness which is
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TABLE VII.—AcCIDENT RATES OF CoAL FACE WORKERS AND OTHER UNDERGROUND MEN.

Coal Face Workers. Others Underground.
: Accident Severi . Accident Severity
Tempera- Accident Frequency Accident Frequency
: (days lost per 1 p (days lost per 1,000
Coliery ture, Air per 100,000 man shifts. hours worked). Ais per 100,000 man shifts. hours worked).
and . " . .
Seam.* Xxet!y 'g g 'E . \c’lelo- "5’ § "g’ ,

- |inft. | & & &l & in ft, | &
geper&=§igia§§igidspﬂ§g Esg;‘l’ﬁ
Z)& |m=) % | ¢ |28[38] 5| |58]38| 8| & =] %] 5| %383

3 @ 212 | & 2 |3 B & & 2 |2
o ° -] L]

N,H ..]{61:5/60-0f 31 73 | 137 | 103 | 2-4 | 2-4 | 4-8| 3-8]59:4] 56-0| 69 0-711-3|201-7
A(1),C .. | 64-6] 62-2{ 18 681 92 63(2-012-8(4-8|83-5]61-9 58-3] 128 0-411-2|1671-6
N,G. .. |656{ 62-3f 54 44| 95| 8312-0{1-783-7|3-3|64:6/60-1f 90 0-4117}2-112-1
A(1),D.. | 77-3| 71-8] 20 471 95| 97 |12-812-0|4-8|4-9)72-3/65-8] 158 0-311:2}|1:5}1-7
N.E .. |75-8 70-9 88 821431111 | 2:3)12-7|5:0|3-8]72-4| 66-8] 128 0-412.012-4]2-3
J,E. .. |76-8 68-8 80 691121 |12811-611-9|3-5)4-1}75-165-3 79 04|17 |2-1]1-7
K,D. . 78-7) 74-4] 24 99 | 147 | 162 | 1-9 | 3-1 | 5-0 | 4-3 ] 73:0] 64-6] 115 041202425
A2),D. 81:9| 76-5| 20 46| 75| 91 |1-5]1-5|3-0 ) 4-1])72-4|62-7| 198 0-1)1-411:5|1-8
PE ..]|77-9] 72-7| 276 471 79 7212|1224 2-4] 72-6] 85-4] 211 0-8)2:3]|31)2-2
B.D ..]83-4]74-8 33 761145 | 139 2-3|2-6| 49| 5-2]80-0 68-6] 94 0-3|2-3|2-6|1-9
K,F .. |81-3] 74-6/ 33 76 1117 | 119 | 1-4 | 2.2 | 3:8 | 3-3 ] 73-5} 66-2} 230 1.0} 2232134
B, F ..]85-4] 75-7] 59 66| 101|131 )|1-4|3-4|4-8|4-5] 81-9 69-6| 148 0-6|1-9|2:5]2-9
L. E . | 82-2] 74-0] 71 90173 | 181 | 3-3 |30 6:3}|5:0]77-1{ 68-1| 264 1.011.812:9(2-7

* The first letter refers to the colliery and the second letter to the seam.

JA |



18

associated with increase of underground temperature may be due
to the men getting more overheated, and on that account being
more liable to catch a chill on coming to the surface.

The relationship of the 1927-8 accident data to atmospheric
conditions was worked out on the same lines as those described
in our previous report for the two complete years 1924 and 1925
(i.e., not for the 2I-month period (August, 1924-April, 1926)
concerned in the results just described). It will be seen from
Table VII that our present results relate to the men working in
13 different localities, and they indicate the accident frequency
rates from falls of ground and from other causes, reckoned per
100,000 man-shifts worked. They also indicate the accident
severity rates in terms of days lost per 1,000 hours worked,
taking the maximum absence entailed by any accident to be 150
days, and assuming that a working day meant 8 hours under-
ground. The accident frequency and severity rates from all
causes in 1924-5 are given for comparison.

It will be seen that the results obtained in the two statistical
periods correspond fairly well in most of the localities, but in
order to demonstrate clearly the relationship of accidents to
temperature it is necessary to re-classify the data in temperature
groups. With the object of making the new accident frequency
data directly comparable with those obtained in 1924-5, we have
calculated all of them in terms of accidents per million hours
worked, and they are quoted in this form in Table VIII. Here
we see that at dry bulb temperatures of less than 70° the coal face

TABLE VIII.—ACCIDENT RATES IN RELATION TO Dry BuLB

TEMPERATURE.
Accident Frequency | Accident Sevetity | 1y, 5 T o5t per
100,000 man lost 1,000 ys pe
Mean | shifts. (d;z,,, ,,:.:ed,_ Accident.
Temperature range | temper-
ature.

1924-5.11927-8.1 1924-5.] 1927-8.| 1924-5.| 1927-8.

Coal Face Workers

Under 70° 63-9° 104 133 3-5 4-4 33 33

70° to 79° 77-3 144 144 3-6 3-8 25 26

80° or more 828 184 173 4:5 4.8 24 28
Others Underground

Under 70° .. 62-0 58 57 1-84 1-79 32 31

70° to 74° . 727 87 81 2-41 2:45 28 30

75° or more .. 78-5 100 92 2-29 2-63 23 29

workers suffered 133 accidents in 1927-8 as against 104 in 1924-5.
At temperatures of 70° to 79° the frequency experienced in the
two periods was exactly the same, but at temperatures of 80° and
upwards it was 173 in 1927-8 as against 184 in 1924-5. That is
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TABLE IX.—ACCIDENT DISABILITY IN RELATION TO TEMPERATURE,

19241925, 19271928,
Duration of Al Frequency at Relative frequency at Frequency at Relative frequency at
Under 70° to 80° or Under 70° to 80° or Under 70° to 80° or Under 70° to 80° or
70° 79° more, 70° 79° more. 70° - 79 more. 70° 79° more.
(Mean Temperature) . . 684:4° 77-3° 82:1° 83-9° 77-3° 82-8° — -—_ -
Coal Face Men—
Under 10 days .. - | 14:0 31-4 49-9 100 224 356 13-8 373 37-8 100 274 276
10 to 19 days . . | 346 56-6 59-8 100 184 172 439 45°1 499 100 103 114
20 to 59 days . . | 398 44-6 é1-9 100 112 156 582 479 702 100 82 121
55-2 55-6 745 100 101 135 75-1 61-2 85-5 100 81 114
60 or more days .. oo | 1544 11:0 12-6 100 71 82 16-9 13:3 15-3 100 79 91
Under 70° to 78° or Under 70° to 75° or Under 70° to 75° or Under 70° to 75° or
70° 74° more. 70° 74° more, 70° 74° more. 70° 74° more.
(Mean Temperature) .. .. 62-6° 72-3° 77-0° - - — 82-0° 72°7° 78-5° - —_ -
Other Underground Men-—
Under 10 days . . 51 16:4 24-6 100 822 482 65 14°1 20-8 100 217 317
10 to 19 days ve . ] 198 29-6 36-8 100 149 188 18:§ 2¢-3 25-5 100 142 138
20 to 59 days erse o« 268 33-7 33-0 100 128 123 26-7 319 8741 100 119 139
82.7 410 38:8 100 125 119 320 40-9 45-7 100 128 143
60 or more days .. | 89 73 5-8 100 124 98 58 9:0 8-6 100 170 162
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to say, in both statistical periods a rise of temperature was
associated with a rise of accident frequency, but the rate of rise
was not half as great in the later period as in the earlier one. The
severity rates of the coal face men showed an even greater
diminution of response to temperature in the later statistical
period, but the other underground men showed the reverse
relationship, as their severity rates responded more to temperature
in 1927-8 than they did in 1924-5. Their frequency rates did not
differ much in the two periods.

In the last two columns of the table we quotethe average number
of days of absence entailed by each accident incurred. It will be
seen that in both statistical periods both groups of men took fewer
days off from work after an accident incurred in a hot place than
after one incurred in a cool place, but the difference in the response
to temperature was much smaller in 1927-8 than in 1924-5. The
reasons of these apparent changes in the severity of the accidents
incurred at various temperatures are to some extent revealed by
the method of tabulating the data now to be described. This
method is based on the period of disablement, and we classified
the accidents according as they induced disablement lasting for
less than 10 days, 10 to 19 days, 20 to 59 days, and 60 days or
more.

In Table IX we have recorded the actual frequency (per-
million hours worked) of the accidents incurred at low, medium,
and high dry bulb temperatures, and also the relative frequency,
taking those incurred at low temperatures as 100. We see, for
instance, that of the accidents incurred in 1927-8 by coal face
men at temperatures under 70° only a small number (10 per cent.
of the whole) consisted of minor accidents causing less than 10
days’ disablement, whilst the majority of them caused 10 to 19
or 20 to 59 days’ disablement. At higher temperatures, however,
the proportion of minor accidents was much greater, being 26 and
22 per cent. of the whole number. This increase of minor accidents
is best realised by taking relative numbers, and we see that for
each 100 of these accidents incurred by coal face men at low
temperatures, no less than 276 were incurred at high temperatures.
As we pass to the more severe accidents we find that the increase
at high temperatures was smaller and smaller, till the most
severe accidents of all (causing 60 or more days’ disablement)
were slightly less numerous at high temperatures than at low ones.
In our previous report we showed that when the relative accident
frequency in 1924-5 of the two groups of men from falls of ground
and from other causes was compared at the low and the high
temperatures (both wet and dry bulb), the following average
results were obtained :—

For each 100 accidents (less than 10 days’ disablement) at
low temperatures there were 434 at high temperatures.

For each 100 accidents (more than 60 days’ disablement) at
low temperatures there were 97 at high temperatures.
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The results recorded in Table IX are not so striking as this,
for we see that for each 100 minor accidents incurred at low
temperatures in 1927-8 there were 276 and 317, or 297 on an
average, at high temperatures. The corresponding figures for
1924-5 (for the same collieries) are also recorded in the table,
and they give an average of 419 at high temperatures. When we
pass to the severe accidents causing 60 or more days’ disablement
we find that in 1927-8 the coal face men suffered rather fewer
accidents at high dry bulb temperatures than at low ones, just
as they did in 1924-5, but the other underground men showed a
considerable rise at high temperatures in 1927-8. This erratic
result may be due to paucity of data, for the actual number of
severe accidents incurred by these men in 1927-8 was only 13 at
low temperatures and 101 at high temperatures. If we add the
accidents causing 20 to 59 days’ disablement to these severe
accidents, we find that the 1927-8 results do not differ much
from those obtained in 1924-5. Thus in 1927-8 the relative
frequencies for coal face men and for others underground at high
temperatures were 114 and 143 respectively, or 128 on an average,
as compared with an’average value of 127 experienced in 1924—5.
We have plotted the relative accident frequencies for the two
statistical periods in Fig. 7, so the differences and the similarities
can be seen at a glance.
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The explanation given by us in our previous report for the
extraordinary rise of minor accidents at high temperatures was
founded on a suggestion of the Coal Commission (1926). The -
Commissioners pointed out, with reference to the increase of
minor accidents recorded in Great Britain in 1922-5 (when wages
were low) over those in 1920-1 (when wages were high), that
‘“ there is some, though not conclusive ground, for connecting
their number with the state of employment : the prospect of low
and irregular earnings tends to keep the men on compensation
longer than they would be if employment were plentiful and
wages high.” That is to say, the decision of the miner to go on
to compensation and to remain on compensation is influenced by
considerations other than those dependent on the plain facts of
incurring an injury and of recovery from it. A man who incurs
an injury sufficient to cause more than 60 days’ disablement
inevitably has to go on compensation, whether he received his
injury when working under cool and comparatively pleasant
underground conditions, or under hot and unpleasant ones. If
he receives a minor injury he in any case gets no compensation
for the first three days, and at the end of that time he may have
so far recovered that his decision to return to work immediately,
or otherwise, is influenced—conciously or unconciously—by his
recollection of the conditions under which he was working. If
they were unpleasantly hot and induced extra fatigue he may
decide to take a few days more off in which to recuperate. He
consequently goes on compensation, and his accident is officially
notified.

The pressure of economic circumstances appears to act in two
diametrically opposed ways. We have seen that men working on
short time and at a low rate of pay tend to cut down the time
lost by voluntary absenteeism and sickness absenteeism as much
as possible. They may also to some extent refrain from going on
to accident compensation, thereby reducing the accident frequency.
This point is indicated by the accident absenteeism data of *‘ others
underground ” recorded in Table II, and it is shown more fully
by the data given in Table X. From the figures here recorded
it can be calculated that during the course of the four years
investigated the wages scale fell 19 per cent., whilst the number
of shifts worked by the coal face men fell 10 per cent., and by
the other underground men, 11 per cent. The accident frequency
(per million hours worked) of the coal face men was apparently
uninfluenced by these reductions of wages, but that of the
other underground men fell from 99 to 84. On the other hand,
both coal face men and other underground men remained an
increasing number of days on compensation pay for each accident
experienced, though the data recorded in the last two columns
of Table VIII showed that this increase occurred only at high
temperatures. It will be remembered that these data offered still
another problem for our solution, namely, the considerably
shorter time required for recovery from accidents incurred at
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TABLE X.—ACCIDENTS IN RELATION TO WAGES SCALE AND
SHIFTS WORKED.

1924. 1925. 1927. 1928.
Wages scale .. . .. | 163-0 151-9 141-7 132-0
Coal face workers :—
Accident frequency . 163 171 163 169
Accident severity .. . 4-1 4-4 - 4-4 5-0
Days lost per accident .. 25 26 27 30
Shifts worked per man per 223 218 211 201
year.
Others underground :—
Accident frequency .. 99 87 87 84
Accident severity .. . 2-4 2-2 2-4 2-6
Days lost per accident .. 25 25 28 31
Shifts worked per man per 255 251 238 228
year,

high temperatures than for those incurred at low temperatures.
The explanation is revealed by the disablement data above
described, which showed that the group of high temperature
accidents contains a much larger proportion of recorded minor
accidents than the group of low temperature accidents. We saw
that in 1927-8 the excess of minor high temperature accidents
was not so great as in 1924-5, and on this account the difference
in the average duration of absences from high and low temperature
accidents was not so marked.

The fact that the coal face men working at low temperatures
incurred a greater number of accidents in 1927-8 than in 1924-5
may be due to the extra fatigue incident to the prolongation of
the working day from 7} to 8 hours. Evidence supporting the
existence of this extra fatigue is adduced in the next section of
thisreport. It may be suggested, however, that if fatigue increased
the number of low temperature accidents it ought to have had a
still greater effect on the number of high temperature accidents.
Probably it did do so, but we have seen that—owing to the effects
of economic pressure—the men were less liable to go on com-
pensation in 1927-8 than in 1924-5 when they incurred minor
accidents at high temperatures.

(b} Air Velocity.

In our previous report we showed that absenteeism from
sickness was apparently influenced considerably by the velocity
of the air currents in which the men worked, being greater at
high velocities than at low ones. In Table XI we record the
1927-8 sickness absenteecism data obtained at the six collieries
previously mentioned, and we give the corresponding 1924-6 data
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TABLE XI.—ABSENTEEISM FROM SICKNESS IN RELATION TO
AIr VELOCITY.

Mean Percentage of
Mean dry |Number time lost,
Range of velocity. velocity bulb of
‘| temper- | men.
ature. 1924-6. | 1927-8.
o
Coal face workers :—
Under 30 {t. per min, . . 20 74-3 785 4-1 3-4
30 to 59 [ 39 75-7 2,286 3-2 2-4
60 or more ,, ,, .. 74 80-2 1,910 55 4-4
Others underground :(—
Under 120 ft, per min. 90 71-6 1,797 2.7 1-8
120t0 159 ,, ,, 148 70-8 1,247 3-1 2:6
160to 199 ,, ,, 196 72-4 284 3-3 2-5
200 or more ,, ,, 264 77-1 1,765 5.0 4.1

for comparison. It will be seen that during both statistical periods
the coal face workers showed a minimum degree of sickness at
medium air velocities of 30 to 59 ft. per min., the sickness observed
at velocities under 30 ft. being about a third as much again.
Probably this is a genuine result, for we see that the mean dry
bulb temperature of the air was nearly the same at both velocities.
The considerable increase of sickness observed at high velocities
1s, however, due in part to the fact that the temperature of the
air was 4-5° higher than that observed at medium velocities, and
it can be gathered from Fig. 6 that such an increase of temperature
was associated with an increase of the sickness absenteeism shown
in the two statistical periods from an average of 3-5 per cent.
to one of 4-1 per cent. This is a much smaller difference than the
average increase from 2-8 to 4-95 per cent. which was found to
accompany the rise of air velocity, but it is sufficient to throw
some doubt on the interpretation of the results. Again, the men
working at velocities over 60 ft. per min, averaged 39 years of age,
or five years more than those working at the lower velocities.
We showed, in our previous report, that a similar rise of age was
associated with an increase of sickness absenteeism from 4-3 per
cent. to 5-1 per cent.

The other underground workers showed an increase of sickness
with increase of air velocity in both statistical periods, though
the air temperature was fairly steady at all velocities below
200 ft. per min. Hence this result seems to be genuine, but a
portion of the more considerable rise of sickness observed at
velocities of over 200 ft. must have been due to the higher air
temperature. Also it was due partly to age, which averaged three
years more in the men working at the higher velocities than in
those working at the lower ones.
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The frequency rate (per 100,000 shifts) and severity rate of
accidents in relation to air velocity are recorded in Table XII
for both statistical periods, and it will be seen that the data are

TABLE XII.—AcCCIDENT RATES IN RELATION TO AIR VELOCITY.

Accident Accident Numbe
Frequency Severity Mean “2} T

Mean
Range of Velocity. | Velocity (all causes). | (all causes). | temper- shifts

1927-8 ture | worked
( ) (1927-8) (1927_8)
1924-5{1927-8{1924-5 1927—-8I
°
Coal Face Workers :—
Per min.
Under 30 ft. .- 22 101 117 ]| 42| 4-5] 78-5 663,105
30 to 39 ft. . 33 107 | 129 3-4| 4-2| 78-5 520,086
40 to 59 ft. . 56 104 94 ] 3:6) 3-6) 72:2 181,767
60 to 80 ft. .- 73 140 | 151} 4-2| 5-1| 79-3 929,119
OthersUnderground:—
Per min. .
Under 100 ft. .. 83 53 59 1-81 2-.2( 73-8 803,808
100 to 149 ft. .. 123 67 62| 2-3} 23| 71-3 717,350
150 to 199 ft. .. 183 65 34 2-1 1-5| 72-4 218,987
200 to 249 ft. .. 218 63 82| 2-3[ 3-1 73-0 411,410
250 ft. or more .. 264 89 83| 2.7} 2-9¢ 77-1 767,143

complicated by differences of air temperature. We see that in
1927-8 the coal face workers attained a minimum accident
frequency of 94 when the air velocity was 40 to 59 ft. per min.
and its temperature was 72-2°. In air at a velocity of 30 to 39 ft.
the frequency was 129, but the temperature was 78-5°, and
arguing from the data recorded in Table VIII this rise of tempera-
ture would increase the accident frequency 7 per cent. Apparently
therefore, the observed difference of accident frequency could have
been due only in small part to a temperature effect, and the same
thing is true of the much greater accident frequency observed at
velocities of 60 to 80 ft. The other underground men showed, in
1927-8, a much smaller accident frequency at velocities of 150
to 199 ft. than at either lower or higher velocities, though the
1924-5 data showed a minimum frequency at the lowest velocities.
Both statistical periods showed their maximum frequency at
the highest velocities, though part of this excess of accidents
was due to higher air temperature.

The accident severity rates ran roughly parallel with the
frequency rates in both statistical periods, so we may conclude
that both classes of workers showed a genuine increase of accidents
at high air velocities. It is probable, though less certain, that
they attained their minimum accident frequency at moderate
air velocities and suffered an increase of accidents at low velocities.
This second conclusion is what we should expect, for it is well
known that men engaged on heavy work are more efficient if
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the cooling power of the air is raised by increasing the degree of
air movement. The rise of accidents experienced at higher
velocities may be due to the fact that the men often have to wait
for periods of several minutes at a time owing to shortage of
tubs, etc., and as they are very lightly clad they are apt to get
chilled and stiff, and on that account more clumsy and liable
to accident. The coal face men usually wear less clothes than the
other underground men, and therefore respond to air currents
of lower velocity.

(c) The Age of the Men.

The incidence of accidents in men of various ages may fitly be
discussed in this section dealing with the effects of atmospheric
conditions, for we shall see that such conditions distinctly
influence the effects of age. The age distributions used are those
of the men who signed on after the coal dispute in 1926, and as
these distributions closely resemble those previously obtained
in 1921, it is probable that they hold for 1927-8. The numbers
of men in each age group and the frequency and severity of their
accidents are recorded in Table XIII for 1927-8, and for the same
group of collieries in 1924-5. The frequency rates are in the form
of number of accidents per 1,000 men per year, and the severity
rates, in terms of the number of days lost per man per year.
The variations of accident rates are plotted in Fig. 8, and we
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TABLE XIII.—ACCIDENTS IN RELATION TO THE AGE OF THE MEN.

1924-5. 1927-8.

Age group., Number Acci- Acci- Days |Number Acci- | Acci- Days

of lost of lost

dent dent dent dent

men per men per

fre- sever- : fre- sever- -
em- quency ity acci- em- quency ity acci-
ployed. ' : dent. | ployed. . : dent.
Under 20 .. . .o 174 288 6-0 21 209 309 7-1 23
20to 29 .. .- . 2,073 258 57 22 2,113 271 6:3 23
Coal face workers aged ««< 30 to 39 .. . 2,037 230 5-4 23 1,929 232 6-2 27
40 to 49 . . 1,508 272 7-7 28 1,420 244 7-0 29
50 or more o . 821 296 9-3 31 822 349 13-1 38

 Under 20 .. . . 2,524 192 4-8 25 2,244 178 4-8 27

20to 29 .. .o . 1,858 150 3-4 23 1,652 141 3-8 27

Other underground men aged< 30 to 39 . . 1,017 147 3-8 26 853 145 4-3 30
40 to 49 . . 834 178 4-4 25 728 197 6:0 30
|50 or more . 779 168 5-4 32 729 174 87 39
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see that in both statistical periods the coal face workers attained
minimum frequency and severity rates when aged 30 to 39,
whilst the other underground men usually attained them when
aged 20 to 29. It will be noted that the frequency and severity
rates of the coal face workers observed in the two statistical
periods corresponded fairly well at all ages up to 49, but the men
of 50 and upwards showed a considerable excess of accidents in
the 1927-8 period. This excess amounted to an increase of 18 per
cent. in frequency and of 41 per cent. in severity, over the corres-
ponding 1924-5 figures. The other underground men showed a
moderate excess of accidents in 1927-8 for all men of 40 and
upwards.

In consequence of the severity rates of the older men rising
more rapidly than the frequency rates, we find that each accident
incurred entailed a longer and longer absence the greater the age.
The percentage increase of days lost per accident by men of 50 or
more as compared with men of 29 or less was as follows :—

In 1924-5. In 1927-8.

Coal face workers. . 65
Others underground 39}40 per cent. 44}54 per cent.

It will be seen that the increase was considerably greater in
1927-8 than in the earlier statistical period.

As we pointed out in our previous report, the excess of accidents
experienced by the younger men over those of medium age is
probably due chiefly to their inexperience. The older men are
more skilful and more careful than they are, but on the other
hand they get fatigued more easily, and this fatigue effect is
greater and greater the older the men. We saw that it was more
marked in 1927-8 than in 1924-5, both in respect of accident
frequency, accident severity, and duration of absence for each
accident incurred, and it looks as if the increase in the length of
the working day was responsible for these changes. The fact that
the other underground men showed a smaller reaction to age
variations than the coal face workers may be due to their work
being, for the most part, of considerably less strenuous a character.

The influence of temperature on the accident frequency of men
of various ages is most clearly seen by combining the data obtained
in the two statistical periods, 1924-5 and 1927-8. The figures
relating to coal face workers are recorded in Table XIV, and if
the frequency of accidents shown by men aged 30 to 39 when
working at various temperatures is taken as 100 in each instance,
it appears that at temperatures under 70° the men aged less than
30 had a slight excess of accidents—probably due to inexperience—
but the men of 30 and upwards showed practically no age effect.
At temperatures of 70° and upwards the young men again showed
some excess of accidents, but the older men reacted very differently
from those working at the lower temperatures. Thus the men of
40 to 49 showed a moderate rise of accident frequency over the
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TABLE XIV.—ACCIDENT FREQUENCY OF CoAL FACE WORKERS
IN RELATION TO AGE AND TEMPERATURE.

Accidents per 1,000 Relative accident
men per year at frequency at

Age Group.

Under | 70° to | 80° or | Under | 70° to | 80° or | Temps.
70° 79° more. 70° 79° more. | above 70°

Under 30 years 203 263 289 109 120 118 117-5

30 to 39 years 186 219 251 100 100 100 100
40 to 49 years 180 232 299 97 106 119 112-5
50 or more years | 191 331 344 103 151 137 144

men of 30 to 39, whilst the old men of 50 and upwards showed a
very striking rise. This is well shown in Fig. 9, where the average
results obtained at temperatures above and below 70° are plotted.
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F16. 9.—Relative accident frequency of coal face workers
in relation to age and temperature.

1t follows that the changes of accident rate with age which are
recorded in Table XIII and Fig. 8 relate chiefly to men who were
working at temperatures over 70°, and do not apply to those
working in cooler atmospheres. The pronounced temperature
effect observed by us helps to explain why our results differ
from those of previous investigators, who have usually found that
accident rates diminish steadily with increase of age and experi-
ence. Their observations relate mostly to men working at ordinary
temperatures on less strenuous work than coal mining, and conse-
quently the fatigue effect on the older men would be less consider-
able.

It must be temembered that the accident frequencies recorded
by us do not necessarily represent the numbers of accidents
incurred. We saw that the men who incurred minor accidents
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when working at high temperatures claimed accident compen-
sation three or four times more frequently than the men incurring
minor accidents at low temperatures. We concluded that this
was due to the increased disinclination of the men to work under
the more unpleasant and fatiguing conditions. Now the older
men would probably experience this disinclination more strongly
than the younger men, and this may account for the apparent
excess of their accidents at high temperatures. But whatever
the true explanation of our results, they clearly suggest that the
older men were specially fatigued by working at high temperatures.

We did not attempt to work out the influence of temperature
on the accident rates of the * other underground men " of various
ages, as the data are not very suitable for the purpose. These
men do not form a homogeneous group like the coal face men, for
the younger men are very largely pony drivers and haulage hands,
whilst the older men are mostly engaged on repair and general
work. These several occupations entail different degrees of
fatigue and different risks of accident.

6.—OTHER CAUSES AFFECTING VOLUNTARY ABSENTEEISM.

We have seen that absenteeism from voluntary causes is very
sensitive to changes in economic conditions such as the earnings
of the men, and in fact it appears to be influenced by all the
miners’ conditions of life, both above ground and below ground.
A good many of these conditions were referred to in our previous
report and need not be mentioned again, but we thought it to be
of interest to adduce fresh information relating to three of the
conditions. The first of them is labour turnover. As a measure of
this turnover we previously took a mean between the number of
men who left, reckoned as a percentage of the average number on
the books, and the number of new men signed on, reckoned as a
similar percentage. We have now adopted what we consider to
be a fairer estimate, namely, the number of men who left and who
were replaced. That is to say, we have taken the smaller of the
two percentages, signed on or left, as the index of labour turnover.

In Table XV we record the labour turnover of the whole body
of underground men in the two statistical periods, and the
associated voluntary absenteeism of the individual groups of coal
face workers and other underground men. The collieries have been
split up into three groups according to the average turnover in the
two statistical periods, and we see that the averages of these
groups varied in the same way during both periods, though the
actual extent of the turnover was only about two-thirds as great
in 1927-8 as in the previous period. The voluntary absenteeism
of both groups of underground men varied more or less with the
extent of the labour turnover, though not in-such marked pro-
portion. Hence we may conclude that when the miner finds his
conditions of life, both above ground and below ground, to suit
him so well that he does not leave his job and try for work else-
where, he loses but little time from voluntary absenteeism,



TABLE XV,—VOLUNTARY ABSENTEEISM IN RELATION TO LABOUR TURNOVER.

R Percentage of time lost by | Percentage of time lost by Distance i
Labour turnover in coal face workers in others underground in yards w‘;‘]ﬁ:d
Colliery. underground
by coal face
1924-5. 1927-8. 1924-6. 1927-8. 1924-6. 1927-8. workers.
A(1)C 8-1 3-0 8-2 3-4 3-8 2-2 1,000
6-5 3-8 76 3.2 3-2 1.7 1,250
A2) 4-9 4-5 7-0 2-9 2-8 1-3 1,500
A(1)D 56 8.3 89 5:3 3-2 2-4 2,000
L.. 19-4 >14-3 16-8 »12-1 12-5 »8-4 6:1 »4-7 8-8 »5-0 4-9 >3-3 2,420 »2,307
J .. 18-0 11-2 3-9 2:8 3:0 2-8 2,500
K.. 28-3 15-1 11-3 9.7 6-0 4-47 2,770
27-0 18-0 11:5 9-8 6-2 4.7 2,815
N.. 25-8 20-8 11-7 9-8 6-3 §-0 2,860

1€
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especially if he is on short time as in 1927-8. On the other hand,
if he finds his conditions of life somewhat unpleasant, as indicated
by his rather high labour turnover, he shows his feeling of unrest
by greatly increasing the time lost by voluntary absenteeism.
Thus in the 1927-8 period the voluntary absenteeism of the men
in the group of collieries with the greatest labour turnover was
three times larger than in that with the least turnover.

One of the important factors which go to make up the con-
ditions of work is the distance the men have to walk underground
in order to reach their working place. According to the evidence
furnished to the Royal Commission (Vol. 3, p. 314, 1926), the
miners take on an average 23 minutes to get from pit bottom to
coal face, but the time may be as long as 60 minutes, and a long
time spent in transit means a reduced time in which to get coal
and a diminution of earnings, so it might be expected to cause
discontent. In the last column of the above table we record the
average distance, in yards, walked underground by the coal face
workers, and we see that it varies in close correspondence with
the labour turnover and with the voluntary absenteeism. It is
possible, therefore, that the labour turnover and the voluntary
absenteeism are both due in chief part to this factor.

Another condition of life which influences voluntary absen-
teeism is the distance of the homes of the men from the colliery.
We measured this distance on a large scale map, and found that it
ranged from 1-4 to 3-0 miles for the men employed at the various
collieries. We see from Table XVI that voluntary absenteeism
varied in correspondence with the distance, the relationship
being specially well marked in the 1927-8 period. As we showed
in our previous report, the relation of voluntary absenteeism to
distance of homes is due partly to the fact that the older men
live a good deal nearer the colliery than the younger ones, and
we found that, as would naturally be expected, the older men had
a considerably lower labour turnover than the younger men.

TABLE XVI.—VOLUNTARY ABSENTEEISM IN RELATION TO
DistancE oF HoMEs FrRoOM COLLIERY.

Per cent. of time Per cent. of time
Average lost by coal face lost by others
. distance workers in underground in
Colliery. of homes
from pit
in miles. 1924-6. | 1927-8. | 1924-6. | 1927-8.
A(2) . | 139 70 2.9 2.8 1-3
y .. 180 3.9 2.8 3-0 2:6
A1), D .. 1-81 »1-85 89, 7-0|15-323-8}3-23%3-3)]|2:45>2:4
A(1LC .. |1-94 8-2 3-4 3.6 2-2
;? .. .. 2:13 12-5 6-1 8:8 4-9
K e .. 2-89 >2.67 ( 11-3 >11-8| 9-7 »8:5}16:0 »7-0]4-4 >4-8
N . .. 3-00 11-7 9-8 6-3 5.0
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7.—SUMMARY.

The absenteeism of over 10,000 miners working underground,
and of 2,700 surface men, was investigated for the years 1927-8,
and the results compared with the absenteeism previously observed
in 1924-6. The men were often on short time and were paid on a
considerably lower wages scale than before. Also they were
working 8 hours underground instead of 74 hours.

Absenteeism is greatly influenced by economic conditions, for
when the possible earnings of the coal face workers fell 32 per
cent., the time lost by voluntary absenteeism fell to a half, and
that lost by sickness fell to three-fourths, but absenteeism from
accidents was slightly increased. The other underground men
were still more affected, for when their possible earnings fell 24
per cent. their absenteeism from voluntary causes, sickness, and
accidents fell 38, 20 and 17 per cent. respectively. Surface men
showed intermediate reductions,

The absenteeism of the 5,000 men employed at two collieries
was investigated before and after the introduction of pithead
baths, whilst two bathless collieries, with 5,600 men, were used as
a control. The evidence is not very strong, but so far as it goes
the baths appeared to be associated with a reduction in the
time lost from sickness, and an increase in that lost voluntarily.

The 1927-8 data confirm those obtained in 1924-6 in showing
that with rise of underground temperature there was a consider-
able increase of sickness absenteeism. There was likewise a marked
increase of accident frequency. As before, the increase related
chiefly to minor accidents, those entailing less than 10 days’
disablement being three times more numerous at an underground
temperature of 81° than at one of 63°. On the other hand major
accidents causing 60 or more days’ disability were rather less
numerous, in coal face workers, at high temperatures than at low
temperatures.

The accident rates for the younger men corresponded fairly
well with those observed in 1924-5, but the coal face men of 50
and upwards showed an 18 per cent. increase in frequency rate,
and a 41 per cent. increase in severity rate, over the 1924-5 figures.
The other underground men of 40 and upwards showed increases
of 9 and 30 per cent. on the 1924-5 figures. These increases may
have been due to the greater fatigue incident to the longer working
day. They related especially to the men working at temperatures
above 70°, and each accident to the older men entailed an absence

from work which was, on an average, 22 per cent. greater than in
1924-5.

Voluntary absenteeism appeared to be closely associated with
the labour turnover at the various collieries, and with the distance
the men had to walk underground from pit bottom to working
place. It was also related to the djistance of the homes of the
men from the colliery.
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1.—INTRODUCTION.

At the request of the Mines Department, the Medical Re-
search Council some seven years ago instituted an inquiry into
the incidence of sickness amongst Scottish coal miners. The
object of the inquiry was to compare the sickness rates of in-
dividual pits or groups of pits. Data, which related to 3,208 coal
face workers distributed over 17 pits, were obtained from the
records of a large Approved Society for the year 1922. About
25 per cent. of all miners were insured through this Society, and
this proportion was said to apply to the individual pits. Statistical
analysis showed that there were significant differences between the
sickness rates for different groups of pits, both for the aggregate
and for important sub-groups of diseases. It was concluded that
the differences between the experiences of the pits were such as
to establish at least a prima facie case in favour of the view that
there was a real difference between the environmental conditions.

The Health Advisory Committee of the Mines Department
decided that a field inquiry should be made at certain selected
mines in order to see if any factor or factors might be traced
which would account for the divergent sickness rates observed.
The present report describes the results of such an inquiry.
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A previous report (1928) and Part I of the present report deal
with the absenteeism of mineworkers in a certain English coalfield.
The absenteeism rate in this coalfield is high, and it was thought
desirable that the subject should be further investigated in Scot-
land, where the amount of absenteeism, according to the published
figures, is very small. A study of absenteeism amongst miners at
the selected collieries is included in this report.

2.—SICKNESS RATES IN RELATION TO ENVIRONMENTAL
CONDITIONS.

The collieries selected for the field inquiry were seven in num-
ber, five being situated in Fifeshire and two in Midlothian. Of the
former group, four of the pits are within a radius of three miles of
each other, while the remaining one is about eleven miles distant
from the others. The two collieries forming the latter group are
four miles apart.

The surface environmental conditions of the workers engaged
at these pits have recently been studied by Cathcart and Taylor,
the results of which study are published as an Appendix to this
Report. After a careful investigation of housing conditions and of
the distribution of men from the various pits in the different
localities, it was concluded that the possibility that social environ-
ment plays an important rdle in the variation of sickness rate is
weil-nigh excluded.

Following on the work of Cathcart and Taylor, we have
investigated the underground conditions at the selected collieries.
The original statistical study of the sickness experience is now
some seven years old, and this causes particular difficulty in
dealing with underground conditions. In the intervening period
some seams have been worked out, or work in them abandoned,
while other seams have been opened up. For this reason it is
impossible to say with accuracy what were the conditions which
existed at the time of the sickness experience. At two of the
collieries the ventilation systems have been altered during the
last five or six years, but for the other collieries our data probably
give a fairly true idea of the average conditions as they were in
1922.

The average numbers of men employed underground at the
various pits in 1927-9, and the numbers of seams being worked at
the time of our investigations in 1930, are shown in Table I. The
number of seams worked varied from one at the smallest colliery
to six at the larger ones.

The seams are generally steeply inclined, gradients of 1 in 5
to 1 in 2 being quite common, while at Colliery G, at the time of
the sickness experience, coal was worked in parts where the seam
was vertical or slightly inverted. The thickness of the coal varies
from 1 ft. 8 in. to about 8 ft. Generally speaking, the pits are wet.
There is much water in the shafts, and along the roads at most of
the pits water occurs. Conditions at the face vary, even at the
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TABLE I.—THE COLLIERIES INVESTIGATED.

Meg:r 1(1)1fnn- Number of :
Locality. Colliery. | workers be- siva;?]ietée mg Slcknle;;;ate m
low ground - 1930 ’
in 1927-9. ’
A 550 3 .
B 259 2 Relatively low.
Fifeshire C 1,158 6
D 858 6 Relatively high.
E 196 1
, . F 1,469 5 Relatively low.
Midlothian .. q| 675 3 | Relatively high.

same colliery. In some parts the face appeared to be quite dry,
while in others much water dripped from the roof. Along one face
at Colliery G we encountered colliers sitting at work clad in oil-
skins and sou’westers. Of the two Midlothian pits it is of interest
to note that Colliery G, where the coal face was very wet in parts,
is one of the high sickness group, while Colliery F, which was about
the driest pit we visited, is amongst the low sickness group. Water
occurred to much the same extent in all the Fifeshire pits, and we
cannot say that the pits in one sickness group are either drier or
wetter than those in the other group.

(a) Atmospheric Conditions.

At each colliery we made a survey of the atmospheric con-
ditions, both at the coal face and at working points along the
haulage roads. At one of the collieries observations were made by
one of us in 1923, in conjunction with H.M. Vernon (1924). As
some of these observations relate to districts not at present being
worked, they have been used in the present instance so as to obtain
averages more nearly representing the conditions existing in 1922.

In all, 190 sets of observations were made, an average of 27
per colliery, Of these observations 137 were made at the coal
face and the remaining 53 in the haulage roads. Generally, a set
of observations consisted in the determination of dry and wet bulb
temperatures by means of sling hygrometers, and in the measure-
ment of dry and wet kata cooling powers. From the dry kata
readings air velocities were calculated. In some of the haulage
roads the velocities were measured directly by vane anemometer.

Table II shows the mean atmospheric conditions at the coal
face for each colliery. These averages have been weighted ac-
cording to the numbers of men employed in each seam or district.
By weighting in this way we have been able to assess, with fair
accuracy, the atmospheric conditions to which the average coal
face worker is exposed, but, owing to the number of seams worked
and to their steep inclination, there are considerable variations
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TasLE II.—MEAN ATMOSPHERIC CONDITIONS AT THE

CoaL FAck.
" Mean atmospheric conditions.
E’- & | Temperature| Cooling 5«3 g
Locality, [Sickmess;| & 3- power. |2E|F 8% e Remarks,
group- 3 ;gﬂ s5ElE
29 -5
m Wet §, & ‘zg
bulb, | Dry. | Wet.| we S=ima
E|5-
[ A {1,114} 66:6 | 64-8 | 64 | 16:3] 41 84 ¢ 80 | Much firedamp.
Low B 672] 627 | 61- 721179 39 76 | 92 | Open lights, cool,
pleasant conditions.
C |1,984| 71-8 | 70-8 | 5-5| 149! 49| 105 | 95 | Firedamp io d‘g:
seams. Very b
D |1,425| 735 | 72-7 | 5-3 | 14-6] 60| 113 | 96 Flledampvinm
seams. .
Fieshire .. 4 | gign New fan instaed and
ventilation much
improved in last six
years.
E mk 68:6 § 66-8 ) 6-7 ] 18-4] 65 91)901 OR:nlishh. Venti-
ted by return air

L from another ool-
liery.

(| Low ..| F 12,300]| 72-8 | 71-8 | 8-7 | 21-8! 227 | 106 | 85 | Open lights until re-
e
ways and brisk ven-
tilation.

Midlothian { | High ..| G | 887| 60-5 | 56-6 | 8:1 | 19-8] 47| 72| 95 | Ventilaticn
lyalte:edlgn S5
years, ormerly
much blackdamp.

L Open lights.

from these averages at individual parts of the coal face. We do
not know how the sample of workers in 1922, who comprised the
population at risk of the sickness experience, were distributed in
the different seams of the collieries. A comparison of their
sickness rates with atmospheric conditions in 1930 assumes that
they were distributed in the same proportions as the total numbers
of men employed in 1930, since the mean atmospheric conditions
have been weighted on this basis.

From Table II it will be seen that of the Fifeshire pits, those
with low sickness rates (A and B) had lower average temperatures
than the others, and their cooling powers were higher than those
at Collieries C and D. At these two latter collieries the air was
more humid than at Collieries A and B. In many parts of the
travelling roads at Collieries C and D the air was quite misty
through condensation of moisture. The air velocities shown for
Collieries D and E are somewhat higher than those at the low sick-
ness Collieries (A and B), but, as is noted in the Table, during the
last six years a new fan has been installed at Colliery D and the
ventilation has been greatly improved generally. The velocity in
1922 would be distinctly lower than that shown in the Table,
the temperatures would tend to be higher and the cooling powers
lower.

Although the temperatures at the other colliery with a high
sickness rate (Colliery E) are rather higher than at Collieries A and
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B, the cooling powers are much the same, and it cannot be sug-
gested that the physical qualities of the atmosphere account for
any difference in the sickness rates. Colliery E is connected under-
ground with a larger colliery owned by the same company, and
is ventilated by the spent air from this other colliery. It seems
very doubtful whether this fact is sufficient to account for the
higher sickness rate observed, but this is the only respect in which
the atmospheric conditions appear to be inferior to those at
Collieries A and B.

Turning to the two Midlothian collieries, it is seen that,
although the cooling powers are much the same, Colliery F, with
the lower sickness rate, is distinctly better ventilated than Colliery
G. The air velocity at the coal face at the former pit averaged
227 feet per minute, as compared with an average of 47 feet at
the latter. During the period to which the sickness experience
relates the difference would be much more marked, for in the last
five years the ventilation of Colliery G has been completely re-
organised and greatly improved. Previously, this colliery was
ventilated by the return air from another colliery, but within the
last five years a shaft has been driven from the surface to act as
an intake to the various seams. In former years there was much
blackdamp, and when the atmospheric pressure was at all low
men frequently had to leave the pit in the dark because their
lights had failed. It can confidently be said that at the time of the
sickness experience the cooling power of the air would be distinctly
lower at Colliery G than at Colliery F.

(b) Distance of Homes from Colliery.

At the various collieries we were able to ascertain the propor-
tions of the employees living in different localities, and by
measuring the distances on ordnance maps we were able to calcu-
late the average distance at which men live from the colliery.
These distances are shown in Table ITI. Although the data relate
to 1930, they may probably be taken as approximately correct for
1922, for the residential distribution varies little from year to
year.

TABLE I1I1.—Di1sTaNCcE oF HOMES FROM COLLIERY.

Locality. Colliery. lﬁ)ﬁ:gfig;?onnigf. Sickness group.

A 1-2 miles
B 1-0 ,, Low.

Fifeshire (3 06 ,,
D 1.2 ,, High.
E 1-1 3

. . F 0-5 ,, Low

Midlothian { G 26 . High.
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In the case of the Fifeshire pits, the average distance of the
men’s homes from the pit was practically the same at all the
collieries, as it varied only from 0-6 to 1-2 miles. There was no
advantage in favour of the low sickness group. This, coupled
with the point mentioned by Cathcart and Taylorin their report,
that the men from collieries with high and low sickness rates
live side by side with each other, makes it clear that housing cannot
be accountable for the differences in sickness rates in this area.

On the other hand, in Midlothian, the men belonging to Colliery
F, with the low sickness rate, live an average distance of only
0-5 mile from the pit, while those at Colliery G live 2-6 miles away.
Of the men at Colliery F, 94 per cent. live in the adjacent colliery
village where housing is excellent, while those at Colliery G are
widely scattered and undoubtedly live under worse conditions.

3.—RECORDS OF ABSENTEEISM.

From the quarterly statistical summaries of the Mines Depart-
ment it can be calculated that the annual absenteeism rates for
Scotland for the years 1927-9 were 2-82, 3-01 and 310 per cent.
of possible shifts, as compared with rates of 6-55, 6-43 and 7-49
per cent. for England and Wales. The amounts of absenteeism for
the various coalfields during the quarter ended 30th June, 1925,
are given in the Report of the Royal Commission on the Coal
Industry (1926, Vol. 3, p. 4). The percentage absenteeism for
Scotland is 3:57, and for Great Britain 7-60.

The figures on which these percentages are based are built up
from monthly returns supplied by the colliery owners, in which
the number of shifts actually worked, and the number of shifts
lost that could have been worked, are set out. The instructions
regarding the method of ascertaining the number of shifts lost is
that this number should include all shifts lost from whatever
cause except when the pit is standing. Clearly, this implies that
absences on account of sickness and accident are to be included,
and in the quarterly summaries published by the Mines Depart-
ment since the beginning of 1926, the number of shifts lost has
definitely been said to include those lost owing to these causes.

At the English pits investigated this instruction is carried out.
In compiling their returns, the colliery owners in the coalfield
concerned sub-divide the absenteeism under causes, showing
absences on account of sickness and accident as distinct from those
due to other causes. In the Scotch pits investigated, however, the
returns are not compiled in the same way. We have obtained
records of absenteeism from the seven collieries referred to in the
preceding section, and have also enquired into the method of
compiling returns at two of the largest groups of collieries in
another area. At these collieries the general custom is to exclude
from the absenteeism returns all shifts lost on account of accident.
In most cases shifts known to have been lost on account of sick-
ness are also excluded, but sometimes they are included as
absenteeism. Generally, it appears that short period sickness, of
only a day or two, is counted as absenteeism, but that longer
absences are excluded.



40

At the English pits visited by us, if a man falls ill or incurs an
accident his name is generally kept on the books until he recovers,
or until it becomes known that he is unlikely to return to his
employment, and in the statistical returns he is included in the
number of employees. On the other hand, in the Scotch pits
visited by us a man generally ceases to be included amongst the
number of persons employed when he becomes a casualty. In
both coalfields the absenteeism appears to be returned correctly
with regard to the persons counted as employees, but in the Scotch
pits visited by us the register generally includes only men actively
employed, whereas at the English pits referred to the sick and
injured are also counted.

The difference between the absenteeismn rates recorded for
Scotland and those for other coalfields is largely explained by the
way in which the statistics are compiled. Table IV compares the
absenteeism rates of all mineworkers at the seven Scottish collieries
with the rates for a group of four collieries in the English coalfield.
The Scottish figures relate to 6,600 workers and the English
figures to about 10,000.

*TABLE IV.—ABSENTEEISM IN TWO GROUPS OF COLLIERIES.

Percentage absenteeism of all

Group. workers above and below ground.
1927. 1928. 1929. Mean,

Seven Scottish collieries .. .. 3-7 4:0 4-6 4-1

Four English collieries—

Sickness .. 3-3 3:2 4-1 3-5
Accident .. 1-8 2-1 2:2 2-0

Other causes .. 59 5.1 56 5-6

All causes - .. 11-0 10-4 11-9 i1-1

The average absenteeism for the Scottish pits was 4-1 per
cent. as compared with 11-1 per cent. for the English ones. Of
this 11-1 per cent. absenteeism in the latter group, 5-5 per cent.
was due to sickness and accident, and 5-6 per cent. to other
causes. Since in the Scottish figures absenteeism on account of
sickness and accident is practically excluded, the absenteeism rate
is fairly comparable with the rate for ‘‘ other causes '’ in the
English pits. When the absenteeism rates are compared on this
basis, the rate for the Scottish group of pits is still 1-5 per cent.
below that for the English pits, and it is probably true that
avoidable absenteeism is less in the Scottish group of pits than in

* Nore—It was unfortunate that particulars were not available of
the kinds of sickness causing absenteeism, which might have shown how
far they were related to conditions of work, and how far unrelated by
being due to such conditions as epidemic disease: e.g. the rise in per-
centage absenteeism for all workers above and below ground in both
Scottish and English collieries, shown in the Table for the year 1929, was
probably due to the prevalent epidemic of influenza which would affect
coal miners quite irrespective of their occupational conditions.




TABLE V.—THE ABSENTEEISM RATES AT CERTAIN COLLIERIES.

Average number

Absenteeism as percentage of possible shifts.

employed.
. Coal face Other underground All underground
Coltiery. workers. workers. workers. Surface workers.

Below | Above

ground. | ground.
1927 | 1928 1929 |[Mean] 1927 | 1928} 1929 [Mean| 1927 | 1928 | 1929 [Mean] 1927 | 1928 [ 1929 IMean
A 550 148 [11.7 |13-5 [16-5 |18-9 | 7-1|6-5|9-77-8}19-1|9-7 |13-0 [10-6|2-4)1-5]|1-4|1-8
B 259 122 |2-1|24(2:1|22]|22{835|2:7|28][22|29|24 (2512181718
C 1,158 209 |2-5|34(3-8/82(2-3)32[4-1]|32]124|33[39182)14-8/4-5|4-8/4-7
D 858 221 Not ava.ilrable. 0-8{0-8(09/{0-8]0-8/1:6|21]|1-8
E 196 45 }2-8|21)29|2:6]2-3]2:0}26|283]25|2:0]|2:7]|24]2:0]|4-7]5:6]4-1
F 1,469 568 {59159(7516414-3|5214-2146)4:7]15-4151}5b6:1)52]4-2]156)085-0
G 675 119 |6-3|56/6:6{62]3.0{3-1{36[32}4:8/4-4!5-24-8}2:7]2-2}2:3)2:4

144



42

the English ones. This comparison, however, only includes a
few collieries. The Mines Department figures already referred to
show that the average absenteeism of all mine workers in Scotland
for the period 1927-9 was 2-98 per cent. as compared with 6-82

. per cent. for England and Wales. The Coal Mining Organisation
Committee (1915) concluded that § per cent. was an ample
allowance for unavoidable absenteeism due to sickness and
accident. If the absenteeism shown for England and Wales
includes that due to these unavoidable causes, as it does in the
area investigated by us, the difference of 3-84 per cent. between
the absenteeism rate for Scotland and that for England and
Wales may be due entirely to the partial exclusion of unavoid-
able absenteeism from the Scottish returns.

4.—THE ABSENTEEISM RATES AT CERTAIN COLLIERIES.

Table V shows the absenteeism rates recorded at the selected
collieries. The rates vary widely, particularly in the case of under-
ground workers.

The underground workers at Colliery A had an absenteeism rate
of 10-6 per cent. as compared with only 0-8 per cent. for similar
men at Colliery D. The difference between these extremes is due
partly to differences in the method of accounting absenteeism.
The figure for Colliery D excludes all absenteeism due to accidents
and known sickness. At Colliery A, when a man incurs an accident
or is known to be sick, if it seems probable that he will be off
work for a month or so he is immediately excluded from the number
of employees and his lost shifts are not counted. On the other
hand, if it is thought likely that he will be back at work within
a month his name is retained on the roll and his lost shifts counted
as absences. This difference in recording will not account for more
than about half the 9-8 per cent. difference between the absen-
teeism rates. The remaining discrepancy is probably due to
differences in the men employed. At Colliery D only steady
workers are employed. If a man is addicted to bad time-keeping
or is otherwise unsatisfactory, he is discharged. Colliery A is a
very gassy pit, and the average type of worker in this area, who
has been accustomed to working in open light pits, dislikes safety
lamps and will not willingly work in a gassy pit. We were in-
formed that efforts had been made to induce miners from other
parts of the district to work at the colliery, but, although some
made a start, few remained at work there. The consequence is
that the men employed there are largely those who have drifted
from other districts. The labour turnover is said to be high
in comparison with other pits, but accurate statistics were not
available.

At the remaining collieries, where the absenteeism for under-
ground workers varied from 2-4 to 5-1 per cent. those shifts lost
on account of accident and known sickness are excluded, but
differences may occur in the frequency with which men at the
different collieries notify their sickness.
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The absenteeism of surface workers varied between 1-5 and
5-0 per cent. We are not able to suggest the causes of this
variability, but it is interesting to note that at Colliery A, where
the underground workers’ absenteeism amounted to 10-6 per cent.,
the surface workers lost only 1-8 per cent. of possible time. The
objection to working at a gassy pit does not apply in the case of
surface workers, and they probably form a good deal more stable
population than the underground workers.

5.—ABSENTEEISM IN RELATION TO WAGES AND POSSIBLE SHIFTS
OF WORK.

In Part I of this report it was shown that absenteeism, particu-
larly avoidable absenteeism, was greatly affected by changes in
wages, and by fluctuations in the number of shifts that could be
worked. We have examined the influence of these factors on the
absenteeism rates at the Scottish group of collieries. The absen-
teeism rate for each quarterly period has been calculated, together
with the possible number of shifts of work per man per week.
The twelve quarterly periods have been divided into four groups
of three, those three quarters with the highest number of possible
shifts forming one group, those three with the lowest number
another group, and the remaining quarters forming two inter-
mediate groups. Table VI shows the relative absenteeism for
each colliery arranged in this way.

TABLE VI.—ABSENTEEISM IN 1927-29.

Mean absenteeism in quarters grouped according to number of

possible shifts per man per week, expressed as tage of mean
qna::sn e:‘pll:led absenteeism for whale pm.f
asp -%e of
. Underground workers. Surface workers,
Colliery.

Quarters in which possible shifts were.

m M I.owut.l Low. l High. lHighest. Lowat.l Low. l High. !Hixhut-

A 10-8 1-8 120 100 94 86 92 66 127 113
B 25 1-6 83 109 101 107 83 60 148 109
c 3-2 47 88 89 97 127 m 93 90 106
D 0-8 1-5 93 108 104 97 48 92 107 153
E 2+4 41 88 89 99 124 81 124 88 107
F §-1 50 95 9 99 107 111 125 83 81
G 48 24 81 96 - 102 111 86 120 116 78
Mean . . .. 94 98 100 108 88 97 108 107
Mean possible shifts per | 5-29 5-59 5-78 6-07 5-59 5-88 6-12 6-40
man per week

The figures for the individual collieries are erratic, but on the
average there is a decrease in absenteeism as the number of
possible shifts of work decreases. This decrease is rather more
in the case of the surface workers than with the underground
workers.

The rate of wages did not vary much throughout the statistical
period. The percentage addition to the basic scale was 133-3 in
the first quarter of 1927, in the second quarter it averaged 117-8,
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_and for the remainder of the period it was 110. Since the variation
in the rate of wages is so small, the product of possible shifts per
week and wages scale (termed ‘‘ wages product ” in Part I) bears
practically the same relation to absenteeism as the number of
possible shifts alone.

It might, perhaps, be thought that a more precise account of
the relationship between the different factors could be obtained by
the use of the method of correlation, and we have, in fact, made
some calculations of that kind, using statistics from various
coalfields issued by the Mines Department during the years 1921
to 1929. But these data form time-series and relate to a period
during which economic conditions were changing rapidly, so that,
inter alia, the population exposed to risk at the end of the period
may differ fundamentally from that at the beginning of the period ;
therefore it will be realised that the statistical materialisessentially
unsatisfactory. Even where such difficulties do not present
themselves, the interpretation of correlations between time-series
belongs to one of the most controversial parts of the theory of
statistics, and it is at least certain that coefficients of correlation
so deduced are not directly comparable with those derived from
other variates. We therefore conclude that the analysis cannot
justifiably be carried further.

6.—ABSENTEEISM ON ACCOUNT OF ACCIDENTS.

Although the time lost on account of accidents is practically
excluded from the absenteeism returns of the collieries visited by
us, we were able to obtain records of accidents for which com-
pensation was paid, i.e., all those entailing an absence from work
of over three days. The accident rates of all underground workers
at the collieries investigated are shown in Table VII. They are
given in the form of frequency rates (number of accidents per
million hours worked), and as severity rates (days lost per thousand
hours worked). For the purpose of calculating the number of
hours worked, a working shift has been taken to mean 8% hours
underground. For comparison, the accident rates for the group
of English collieries dealt with in Part I are included in the Table.

TABLE VII.—THE AcCIDENT RATEs OF ALL UNDERGROUND
WORKERS AT Two GRoUPs OF COLLIERIES.

Accident frequency Accident severity,
per million hours days lost per thousand
worked. hours worked.
Group.
Falls | other | Al | Falls | Other | AN
of | causes.|causes.| ©f _|causes.|causes.

ground. ground.

Seven Scottish collieries] 32 62 94 12 2:1 3.3
(1927-9)
Eight English collieries 42 76 118 1-3 2-0 3-3
(1927-8)
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The accident frequency at the group of Scottish collieries is
less than at the English group. In both groups falls of ground
were responsible for about one-third of the accidents. The severity
of accidents from all causes was exactly the same in the two
groups of collieries, 3-3 days being lost per 1,000 hours worked.
The severity rates for the two classes of accidents were practically
the same in the two groups.

TABLE VIII.—ACCIDENT DIisABILITY OF ALL UNDERGROUND
. WORKERS IN Two GROUPS OF COLLIERIES (ALL CAUSES).

Number of accidents per million
hours worked entailing absence of

Group.
tlf:lsl 10 to 19 | 20 to 59 | 60 days
10 days. days. days. |andover.

Seven Scottish collieries (1927-9). . 14-1 281 37-9 13-8
Eight English collieries (1927-8) .. | 25-2 35-6 45-6 11-4

Table VIII shows the frequency rates of accidents causing
various periods of disability. Serious accidents entailing absences
of 60 days or more were rather more frequent in the Scottish
collieries than in the English group, but minor accidents were
much less frequent. In the Scottish group of pits the frequency of
accidents causing absences of less than 10 days was 14-1, as
compared with 25-2 in the English group.

It was not found possible to calculate accident rates for each -
separate seam at the different collieries. At some collieries as
many as six seams were being worked, with the natural conditions,
which so largely influence accidents, varying from seam to seam.
Because of this difficulty we have not made comparisons between
the accident rates of the different collieries.

In the earlier report (No. 51) it was stated that the decision
of the miner to remain on compensation or go back to work is
influenced by considerations other than those dependent on the
plain question of recovery from an injury. At one of the collieries
visited, the management had become disturbed by the increasing
cost of claims for compensation. It appeared to them that some
men were remaining on compensation longer than was strictly
necessary for recovery from their injuries. Early in 1928 they
began to bring pressure to bear on the men with the object of
inducing them to avoid unnecessary absence after accidents, and
it was made known that any case in which there was suspicion of
malingering would be regarded seriously. It is claimed by the
management that the effect of this pressure was shown in the
accident rates. The accident frequency rates for all under-
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ground workers for the years 1927, 1928 and 1929 were 84, 67,
and 45 respectively, and the corresponding severity rates were
2-5, 1-7, and 1-0. The accident severity rates fell by a greater
proportion than the frequency rates, showing that while the
number of claims for compensation decreased the average period
of absence also diminished. The frequency of accidents causing
different periods of disablement is shown in Table IX. On the
right of the Table the rates for 1928 and 1929 are expressed as
percentages of the corresponding figures for 1927.

TABLE IX.—ACCIDENT DisaBILITY OF ALL UNDERGROUND
WORKERS AT A CERTAIN COLLIERY.

Number of accidents per million hours Relative frequency of accidents causing
causing disability of ility of
Year.
Dnder |10 t019)20 to 59| 60 days a1 Usder {10t0 1920 to 59| 60 days a3

days. ys. ys. |andover. tions. 10days. | days. days. land over. P
1927 .. 18-3 28-1 27-2 10-7 84-8 100 100 100 100 100
1928 .. 18-2 22-0 21-7 5-0 66-9 100 78 80 47 79
1929 .. 10-4 .| 16-4 15-6 2-3 447 57 58 57 21 53

In 1929 the frequency of accidents entailing absences of under
60 days was reduced by 42-43 per cent., but the longer absences
were reduced by 79 per cent. It is, of course, possible that some
of the men returned to work before they had fully recovered from
their injuries, but the large reduction in compensation claims
suggests that a substantial part of the absence on account of
accidents was, strictly speaking, avoidable.

7.—CONCLUSIONS.

Particular difficulties are attached to the investigation of the
causes of the variations in sickness rates between different collieries,
in that the sickness experience covered only a portion of the men
employed, and that some years had elapsed between the statistical
and field inquiries. In view of these difficulties, any conclusions
that may be drawn can only be regarded as suggestive.

While it is not possible to point to any single environmental
factor, e.g., an excessively high temperature, as being responsible
for the differences between the sickness rates at the various
collieries, it does seem possible that these differences may be
attributable to the combined operation of the environmental
factors discussed. The atmospheric conditions were generally not
as good at the collieries with high sickness rates as at those with
low rates. Though the differences observed were not great it is
possible that prolonged exposure to such inferior conditions,
while arduous work is being done, may account to some extent
for the higher sickness rates observed. Other conditions also may
be partly responsible for the differences between the sickness rates
of Collieries F and G. The men at Colliery F are much the better
housed, and live nearer to their work. It has also been mentioned
that, while there was a good deal of water along some of the coal
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faces at Colliery G, Colliery F was fairly dry, also, the work of coal
getting was probably more exacting in the vertical workings of
Colliery G than in the more moderately inclined workings of
Colliery F.

It is, of course, possible that differences in economic conditions,
such as wages and the incidence of short time working, may have
influenced the number and duration of sickness claims, but we
were unable to study this question as the necessary data were
not available.

The investigation of absenteeism shows that the rates recorded
for the Scottish coalfield are vitiated by the difficulty of obtaining
complete figures of unavoidable absenteeism. The method of
compiling the statistics varies at different collieries, but, in the
collieries visited by us, absences due to accident or illness were
commonly excluded. Our enquiries show the desirability for a
more uniform statistical method.

8.—SUMMARY.

An investigation was made into the possible causation of
varying sickness rates at a group of seven Scottish collieries, five
in Fifeshire and two in Midlothian. An inquiry was also made
into the causes of the low absenteeism rates recorded for Scotland
as compared with those for other coalfields.

It is suggested that the varying sickness rates may be due to
the operation of certain environmental factors. Generally, the
atmospheric conditions at the collieries with high sickness rates
were inferior to those at the collieries where the sickness rates
were low. In the Midlothian group, other factors such as housing,
proximity of homes to the pit, and the wetness of working places
may have contributed.

The low absenteeism rates for Scotland can be to some extent
accounted for by the partial exclusion from the returns of
absences on account of sickness and accident. Attention is
drawn to the desirability for a more uniform statistical method.

The accident rates at the selected collieries are compared with
the rates for a group of English collieries. Although the accident
frequency is less in the Scottish pits than in the English ones,
the accident severity is the same in the two groups.
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APPENDIX.

REPORT OF AN INVESTIGATION INTO THE POSSIBLE
CAUSATION OF VARYING SICKNESS RATES IN CERTAIN®
SCOTTISH COLLIERIES.

By E. P. Catacarr, C.B.E,, F.R.S., and JamMes Tavior, M.B.

(SEPTEMBER, 1929.)

As the result of a statistical investigation (unpublished) carried out
by the late Mr. A. Henry in 1922-23 on the sickness rates in certain
Scottish collieries, it would appear that in the same coalfield certain pits
had a definitely higher rate of sickness than others. The data used were
obtained from a perfectly reliable source, viz., the Scottish Miners’ Federa-
tion Approved Society. Unfortunately this approved society is not the
sole soctety in which the miners in the particular coal fields selected are
insured. It would seem that the data represented only about 25 per cent.
of the men employed in the selected pits. Enquiry has shown that this is
the case and that if a further statistical enquiry be desired the cards of
many approved societies will have to be searched with great labour.

The Health Advisory Committee of the Mines Department decided that
in place of such a statistical enquiry certain selected mines from the area
utilised in the statistical investigation of 1922-23 should be subjected to
intensive study in order to see if any causal factor or factors could be
detected to account for the apparent divergence in sickness rate.

In accordance with this decision a partial enquiry into the environ-
mental conditions of the workers engaged in the pits selected by them has
been carried out. It will be noted that the word partial has been employed.
When our enquiry started it was our intention to carry out our survey
both into above and underground conditions but just as it was begun we
accidentally discovered that Dr. H. M. Vernon and Dr. T. Bedford proposed
to utilise the same series of pits in a continuation of their studies of
absenteeism. As this work entailed a thorough investigation of under-
ground conditions, far more thorough than we could have aspired to, we
agreed to confine our attention to surface environmental factors.

Owing to the difficulty, mentioned above, of obtaining morbidity
statistics, and of showing from them the incidence of disease by causes,
which might be separated into those connected with occupation, and
others, such as epidemic complaints obviously independent of occupation,
it was impossible to get figures showing the variations in the sickness-rates
involved, or their significance, or to do more, therefore, than roughly to
divide the pits investigated into those with apparently high or low
sickness rates.

In considering the report which follows, in the light of Mr. Henry’s
earlier statistical enquiry, it must be borne in mind that the original study
is now some seven years old and that the data then obtained only referred
to a fraction of the men employed in the different pits. If the differences in
sickness rate really exist then it is obvious that they may be due either
to physical environmental conditions (@) on the surface or (b) underground,
to racial differences and even possibly to psychological differences in the
mining population.
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The pits selected by the Committee were four in the Fife area from
those with apparently a relatively high sickness rate, viz., Collieries C,*
(two pits), E, and D,, and two pits from the group with a relatively low
sickness rate, viz., Collieries A, and B,. In the Haddington area one pit,
G,, from the relatively high sickness group and the other, F,, from the
relatively low sickness group.

FIFE AREA.

The following data as regards the mines may here be given as they are
not uniform either as regards depth or working conditions.

Number of
. Depth of | Number of | seams work-
Colliery. Shaft Seams |ingorrecent- Remarks.

Fathoms. | opened. | ly worked.

Ay .. .. 215 10 3 Wet in deep seams.
Firedamp. Part of
workings (now
unused) run under

sea.

By .. . 190 13 9 All seams wet. No
firedamp. Naked
lights wused.

C .. .o 216 15 9 Blackdamp  and

Firedamp. Safety
lamps and naked
lights used.

D, .. N 292 10 9 Firedamp abundant
especially in deep
seams. Safety
lamps.

E, .. .. 200 12 10 Blackdamp  and
Firedamp. Safety
lamps and naked
lights used.

Accidents in these collieries from January, 1928, to April, 1929, were
as follows :—

Colliery. Faztal. Severe Non-fasal.
Ratio per Ratio per

No. 1,000. No. 1,000.
A 1 1- 5 6-4
B, 2 6-05 1 3-0
C, 4 2:9 8 5-9
D, 7 8-1 2 2-3
E, 0 0 1 3-9

There would appear then to be certain underground differences which
may or may not play a material role in the sickness rate.

* The letters correspond to those allotted to the collieries mentioned in the main report
and the numbers attached to the letter show whether the colliery fell into the low or
high sickness group (, indicating high and , indicating low). )
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It is obvious that the difference in sickness rate might be ascribed to
differences in housing conditions either as regards the building site or the
nature of the house occupied. Each of the collieries in the Fife coalfield
has a village attached to it. These villages vary in size and housing
conditions. As regards size their population is approximately as follows :-—

Village attached to A, .. . 2,700
» ” » By .. .. 600
. ,, »C . <. 7,100
. ” » Dy .. .. 6,800
» » D DT .o 2,500

As regards housing conditions it is found that the dwelling houses of the
miners in villages B,, C;, D; and E; are in long rows of brick dwellings.
These houses consist of two rooms—back and front—with scullery and
outside W.C. Unless in very exceptional cases bathrooms are not provided.
The majority of the houses were built 25 to 35 years ago. In villages B,
and C; many of the houses are in a poor state and they have no gardens
attached. In the case of village E,, since 1923, a considerable number of
old unsanitary houses have been demolished and there are others at present
vacant awaiting demolition. Village A, is divided into two parts, High
and Low A,. In the high part is found the usual type of old fashioned
miner’s house but in the low part a much more modern and excellent type
of dwelling is found. In the majority of instances bathrooms are provided.

As it turned out little stress could be laid on the dwelling houses as a
causal factor in relation to the sickness incidence in any one pit as it was
soon found that the workers in a selected pit did not necessarily live in the
adjacent village. The distribution of the workers is shown in the following
table:—

Number of | Number who
Colliery. men stay in adja- Remainder
employed. | cent village.

A, .. .. 780 502 0r 64-3 per| (Within I--5 miles).
cent.
B, .. .. 331 220 or 664 per | (Within 2 miles).
cent,
C .. .. 1,348 1,248 or 92-5 | (Within 1-5 miles).
per cent.
D, .. .. 872 [5200r59-6per| 172, 1} miles away.
cent. 27, 2} miles away.
91, 34 miles away.
62 within 5 miles.
E, .. .o 264 91 or 34-4 per | (Within 2} miles).
cent.

As a very large number of miners are resident in one township, which
may be regarded as a typical Fife mining centre, a few particulars
regarding it are added.
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The township has a population of 16,000. The majority of the dwelling
houses, approximately 60 per cent. of which are two-roomed, were built
some 30 years ago, but almost all have modern sanitary conveniences, and
only 15 houses have no water supply. Rebuilding and modernisation are in
progress. The death rate in 1928 was 9- 84 per 1,000, respiratoryand cardiac
disease along with cerebral hemorrhage being the outstanding causes
of death. Alcohohsm is not common.

As regards the type of men who are employed in these various
pits they seem to be in the main steady and industrious. The marked
ion is in Colliery A. A possible explanation of this exception is
that in Collieries B,, C,, D, and E,; the pits utilise mechanical coal
cutters and conveyors. Each of these machines has a crew of twelve or
more men who have to acquire a working knowledge of the machine and the
presence of the whole crew is practically indispensable for its proper
management and working. Even in the event of the absence of one man of
the team the work of coal getting is hampered. Hence it follows that
men working on these machines have to account strictly for any absence
from work and are therefore, in order to retain their places in the team,
virtually compelled to be steady. In the exceptional case of A, manual
labour in coal getting alone is employed and many of these miners
are Irishmen. Obviously under the conditions prevailing in A,
the absence of a man or two is of little import to the welfare of the other
workers. The general impression, too, is that these miners do live below
the standard of the average Fifeshire miner and three or four days’ work a
week will suffice to provide him with all he demands.

It was almost impossible to extract data as to the actual takings even
of the average miner, but we believe it to be approximately 8s. to 10s. a
day. It is probably a little higher in Colliery A,.

HADDINGTON AREA.

In this area the H.A. committee selected two pits: Colliery G,, which
belongs to the group with a relatively high sickness rate, lies in an isolated
position among fields and Colliery F,, with a relatively low sickness rate,
lies within a town area. As in the Fife area collieries these two pits
differ as regards the nature, depth and number of seams worked.

Depth of | Number of sf:rglsb::o:g
Colliery. shaft. seams |1 ecent Remarks.
Fathoms. ned § o recent-
opened. | 1y worked.
Fy .. . 268 16 7 Working dry but

dusty. Excellent
ventilation. Very
little  firedamp.
Electric safety
lamps replacing
naked lights.

G, .. .. 122 11 6 Working damp. No
firedamp. Naked
lights only. In-
fested with rats.




52

The accidents which took place in these two collieries between January,
1928, and April, 1929, are as follows :—

Colliery. Fatal. Severe Non-fatal.
Ratio per Ratio per
No. 1,000. No. 1,000.
F, .. .. 3 3-1 8 8-4
G, .. .. 1 1-3 1 14-1

In contradistinction to the Fife area collieries a very marked difference-
exists between the two pits in the Haddington area. Colliery G, as already
mentioned lies in an isolated position in fields with no housing accommoda-
tion near it. Colliery F, is situated in a township of just over 6,000
inhabitants where the housing is really excellent and where public amenities
like park and recreation grounds are available.

Asregards the place of residence, in the case of Colliery F, out of 950 men
893, or 94 - 0 per cent., live in the town ; the remainder within 1-3 miles away.
In the case of Colliery G, none of the men stay there. The 782 workers.
are distributed widely at distances of from one to six miles or more.

Tt must be concluded then from the investigation of the environment,
other than the actual working conditions in the pits which we have left
to Dr. Bedford, that if the variation in sickness rate did or does exist there
is no evidence yet available which will allow of any definite causal factor
being assigned. The fact that the mine workers are so widely distributed
in area and men belonging to pits with a low sickness rate are living along
side men of pits with a high sickness rate the possibility that social environ-
ment plays an important role in the variation in sickness rate is well-nigh
excluded. It must, of course, be admitted that the conditions now obtaining
cannot be held to be identical with the conditions existing in 1922-23 but
the changes which are likely to have taken place in the intervening years are
related for the most part to the pits and not to the above ground environ-
ment. Since 1923 certain seams have been closed and others opened up,
although at the same time there has in certain areas been a replacement of
old houses by new.

That differences still exist in the various pits despite the fact that
the mining population of the different pits live so closely intermingled is
shown by certain absenteeism figures which we were able to have access to.
These figures for the month of April, 1929, are as follows :—

Colliery A, B, C, E,
10-56 per 4-55 per 3-82 per 3-25 per
cent. cent. cent. ¢ent.

It is probable that the high rate in Colliery A is at least in part due
to the cause previously mentioned and yet this is one of the pits listed
with a relatively low sickmess rate.
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in Certain Factories, by H. M. Vernon, MD., and T. Bedford
(assisted by C. G. Warner). (1926.) Price 3s. net (3s. 2d.)
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No. 49.—On the Relief of Eyestrain amongst Persons performing very .
fine Work, by H.C. Weston, M.].Inst.E.,and S. Adams, M.Sc.

(1928.) Price 1s. 3d. net (1s. 4d.)
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Proficiency, by Eric Farmer, M.A,, and E. G. Chambers. M.A.

(1929). Price 2s. 6d. net (2s. 84.)

No. 61.—The Nervous Temperament, by Millais Culpin, M.D,, F.R.C.S.,

and May Smith, M.A., D.Sc. (1930.) Price 1s. net. (1s. 1d.)

(vi). Time and Movement Study, Occupation Analysis, eic.

No. 3.—A Study of Improved Methods in an Iron Foundry, by C. S.
Myers, C.B.E.,, MD., FRS. (1919.) Price 2d. net (23d.)
No. 7.—Individual Differences in Output in the Cotton Industry, by
S. Wyatt, M.Sc. (1920.) Price 6d. net (7d.)
No. 8.—Some Observations on Bobbin Winding, by S. Wyatt, M.Sc.,
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M.R.San.l. (1924.) PnulsGdnet(ls 7d)
No. 27.—Results of Investigation in certain Industries. (1924.)

No. 28.—The Function of Statistical Method in Scientific Investigation, by
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t A short account of the principal practical conclusions reached up
to 1924 will be found in Report No. 27 (Results of Investigation in Certain
Industries).
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