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TABLE 4
MEAN Boby FAT AND LiMB GIRTHS OF EXAMINEEES IN EACH COAL FIELD
Mean body fat (mm) Mean limb girth (mm)
Coal field Triceps Subscapular Upper limb Lower limb

Still Not Still Not Still Not Still Not

ployed employed ployed employed ployed employed iployed employed
Northumberland 7-12 674 7-82 7-47 243-8 242-7 3352 3342
Durham 7-76* 6-521 7213 6-60° 241-1 239-8 334-7 3332
Yorkshire 8-02 7-41 7-03 6-61 245-6 241-0 335-0 332-1
Lancashire .. 8-03 7-85 7-48 8-05 250-8 265-6 326-3 325-3
South Wales 8:27 8-57 6-84 7-04 241-52 251-52 328-5°% 335-28
Kent .. 9-41 8-83 8-35 7-99 248-4 246-3 3435 342-1
All coal fields 811 7-78 7-26 7-24 243-5?2 248-6 333-5 333-6

1Difference significant at 0-19; level.
2Difference significant at 19 level.
3Difference significant at 5% level.

It is possible that many of these findings could be
explained by selective departure of older or younger
examinees. Table 6 shows for each coal field the
average ages of those who remained in mining and
those who left. In each area it was the younger who
remained and in some this finding was statistically
significant.

The average scores of secondary sexual character-
istics are given in Table 7.

Of the various measurements recorded these are
the most subjective in assessment, and therefore
some intra-observer error is to be expected.

No clear-cut pattern is apparent as to whether
the more mature youths stay in or leave mining
except in South Wales and Lancashire, where it

was found that the more mature left the industry.

Information on the duration of employment of
those youths who started their mining apprentice-
ship could be obtained in only 346 cases (see Table 8)
but from this limited information it would appear
that young men who leave the industry are likely
to do so within their first three years of employment.
This is not surprising as it is after approximately
three years’ training that youths begin to be em-
ployed on the coal face where wages are substantially
greater than in other mining work.

Discussion

Hammond (1953) reported various anthropometric

TABLE 5
MEAN PEAK FLOoW RATES AND MEAN STRENGTH OF EXAMINEES IN EACH CoAL FIELD
Mean peak flow Mean strength
rate (litres) (kg)
Coal field

Still Not Still Not

iployed employed ployed employed
Northumberland 4185 399-0 106-1 107-8
Durham 415-0* 438-6 100-23 106-23
Yorkshire 398-4 388-6 1129 111-3
Lancashire 4247 443-0 939 100-6
South Wales .. 388-7 395-7 90-6* 97-8
Kent .. . 457-9 447-3 1129 108-3
All coal fields 410-93 419-7 100-7¢ 104-12

1Difference significant at 0-19; level.
3Difference significant at 19; level.
*Difference significant at 5% level.
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TABLE 6

AVERAGE AGES ON RECRUITMENT OF EXAMINEES IN
EacH CoAL FIELD

Still employed Not employed
Coal field

Years  Months Years  Months
Northumberland 15 8 15 10
Durham 15 42 15 72
Yorkshire 15 7 15 8
Lancashire 15 11 16 0
South Wales 15 5t 15 8t
Kent 15 6® 15 113
All coal fields 15 5t 15 9t

1Difference significant at 0-1 % level
*Difference significant at 1% level
3Difference significant at 2% level

TABLE 7

AVERAGE SCORE OF SECONDARY SEXUAL CHARACTER-
1sTICS OF EXAMINEES IN EACH CoAL FIELD

Genital development Pubic hair
Coal field Still Not Still Not
employed employed | employed employed
Northumberland 4-6 4-4 4-4 4-
Durham 3-7 3-8 37 3-8
Yorkshire 45 4-4 4.3 42
Lancashire 40 42 3.73 423
South Wales 4-32 4-62 4-23 4-43
Kent 37 37 36 37
All coal fields 4-13 4-23 4-0! 4-21

!Difference significant at 1% level
2Difference significant at 2 9 level
3Difference significant at 5% level

TABLE 8

DURATION OF INITIAL PERIOD OF EMPLOYMENT IN
346 EXAMINEES

Period (mth) No. leaving
0-5 51
6-11 53
12-17 40
18-23 36

24-29 51
30-35 61
3641 40
42-47 13
Over 47 1
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measurements of school children; these measure-
ments were made between 1945 and 1952. Table 9
is extracted from his data to permit such com-
parison as is possible with the results reported here.

TABLE 9
HEIGHTS AND WEIGHTS OF CHILDREN AGED 15 AND 16
Age 15 years Age 16 years
At independent At council | At independent
schools schools in schools*
poor area

Standing 167-2 158-5 173-3
height (cm)|
Sitting 88-2 83-4 91-1
height (cm)|
Weight 55-5 47-6 60-3

INo data available for 16-year-olds at council schools.

Tanner and Whitehouse (1959), in growth and
development records, calculated the average height
and weight of 153-year-old boys as 166:5 cm and
54-25 kg respectively. In more recent work relating
to children in 1965 (Tanner, Whitehouse, and Takai-
shi, 1966) the corresponding figures are given as
170 cm and 57-4 kg.

Ward (1965) gave the average height and weight
of a group of 608 young entrants to coal mining
between 1952 and 1962 as 165-28 cm and 54-81 kg.
This group was aged 15 and the average age was 15%;
the coal field concerned covered Leicestershire and
South Derbyshire.

These three authors are in close agreement but
are reporting averages. It is known that regional
differences in stature are present. Clements and
Pickett (1957) examined the 1941 records of National
Service Medical Boards for men aged between 17 and
50. A part of their findings is summarized below in
Table 10.

TABLE 10

AVERAGE HEIGHTS AND WEIGHTS IN VARIOUS
REGIONS OF NATIONAL SERVICE MEDICAL BOARD

EXAMINEES
Region Height (cm) | Weight (kg)
Northumberland & Durham 168-94 60-9
South Wales 168-99 60-4
Lancashire 169-49 60-3
West Riding of Yorkshire 170-28 61-2
South-east England 171-60 62-7
(including Kent)
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The similarity in trend between the findings
reported in this study and those of Hammond,
Tanner, and Ward are obvious; while the regional
variations shown by Clements and Pickett are still
found to follow very much the same pattern.

In respect of limb girth and body fat, Hammond
(1953; 1955) has also provided comparable informa-
tion (Table 11).

TABLE 11
ARrRM GIRTH

Age 15 years Age 16 years

At inde- At council At inde-

pendent schools in pendent

schools poor area schools
Arm girth (mm) 227 216 237

Age 15 years Age 16 years

Body fat (mm)
Over triceps
In sub-scapular
area

630
5-26

622
6:27

It is a little surprising, in view of the close agree-
ment in the previous measurements, that Hammond’s
figures for arm girth and body fat should be so
distinctly lower than those found in this investigation
in mining recruits, many of whom have just left
school. No explanation can be offered.

There is little information available on peak flow
rates in the 15-year-old age group, but Nairn,
Bennet, Andrew, and MacArthur (1961) gave an
equation based on height for calculating peak flow
rates. For boys this is 14-203 X height in inches —
476-24, with a standard deviation of 13:4%;; and for

heights of 1-6 and 1-7 metres (the range found in
their investigation) the calculated flow rates are
420 and 470 litres respectively. The peak flow rates
found in this study are not out of line with Nairn’s
equation, although a little lower.

The apparatus used to measure the strength of
back and leg muscles was a modification of that used
by Cathcart et al. (1935) and therefore the results
are unlikely to be directly comparable. However,
in 197 subjects aged 15, with an average age of 15}
years, Cathcart recorded an average ‘pull’ of 124 kg
in this type of test, a figure of the same order as that
found in this study.

From such comparisons with other recorded data
it would seem that the physique of juvenile new
entrants to coal mining in 1961/62 was a reasonable
average for this age group. However, there was evi-
dence to suggest that in some coal fields the fitter
youths left coal mining while elsewhere the reverse
applied. Table 12 summarizes the findings in this
investigation.

As these examinations were carried out, in the
great majority of cases, even before the youths started
work, the doctors concerned could have had no
knowledge of those who were likely to remain in
or to leave coal mining. In this respect the compari-
son of the physique of the two groups of ‘stayers’
and ‘leavers’ must be unbiased. In Yorkshire and
Kent it was clearly the taller, heavier, and fitter young
men who stayed in the pits. In South Wales and
Lancashire the reverse obtained. Northumberland
and Durham occupied an intermediate position.

It could be argued that the loss of the taller, fitter
youths in South Wales was simply a reflection
of the departure of the somewhat older recruits, but
this could scarcely be said of Lancashire where there
was only one month’s difference in age between
‘stayers’ and ‘leavers’. Yorkshire, too, showed a
similar one month’s difference, and Kent had a
substantial age gap, again with the older leaving.

TABLE 12
ANTHROPOMETRIC DATA SUMMARY : EXAMINEES STILL EMPLOYED COMPARED WITH THOSE NO LONGER IN MINING
Secondary sexual
Peak characteristics
Coal field Standing Sitting Weight Body fat Limb girth flow | Strength| Age
height height rate Genital  Pubic
Over Over sub-| develop-  hair
triceps scapular | Upper Lower ment
Northumberland | Taller Taller Heavier [ More  More Larger Larger | Higher | Less Greater  Less Younger
Durham Taller Taller Heavier | More!? More* | Larger Larger | Lower? | Less* Less Less Younger?*
Yorkshire Taller Taller Heavier | More  More Larger Larger | Higher | More Greater More Younger
1 hire Small Small Lighter | More Less Smaller Larger | Lower | Less Less Less* Younger
South Wales Smaller®* | Smaller* | Lighter?| Less Less Smaller® Smaller!| Lower | Less? Less? Less* Younger!
Kent Taller Taller Heavier | More  More Larger Larger | Higher | More Same Less Younger?

'Difference significant at 0-1% level.
SDifference significant at 17, level.
3Difference significant at 2 %; level.
“Difference significant at 5%; level.
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The evidence from this investigation suggests that
in South Wales and Lancashire those juvenile new
entrants to mining, who remain in the industry
for five years or more, are of poorer physique than
average, while in Kent and Yorkshire the opposite
obtains. As a corollary, this study emphasizes the
dangers of drawing conclusions related to the whole
industry from biological studies in one coal field.

Finally, as expected, anthropometric measure-
ments did not provide a sufficiently accurate guide
to be used as a selection procedure to minimize
wastage.

Conclusions

(1) In 1961/62 the physique of the average new
entrant to coal mining was much the same as that for
young persons in general of the same age.

(2) There were appreciable regional differences
in physique and in some coal fields the fitter remained
in mining whereas in others they left.

(3) Such regional differences emphasize the need
for caution in extending conclusions in biological
studies from one coal field to the industry as a
whole.

(4) Anthropometric measurements, as carried out
in this study, do not serve a useful purpose as a
selection procedure to minimize wastage.

I am grateful to Professor J. M. Tanner and Mr. R. H.
Whitehouse of the Institute of Child Health for their
advice and guidance on the anthropometric measures
used. I also acknowledge with appreciation the help
of Mr. (now Professor) F. D. K. Liddell and his staff
in the statistical analysis of the data. The field work was
carried out by Drs. N. C. Haswell, A. A. Lawson,
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J. Lockie, W. B. Roantree, R. W. Shepherd, and D. M.
Williamson, without whose active co-operation this report
could not have been written.
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