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Most of us depend on our hands for our livelihood.
Even today when the skilled hand of the craftsman
has largely been replaced by the simpler movements
of the machine minder, very little can be done in
industry without the skilled use of the worker's
hands, and the effects of an injury to the hand are
probably no less than the effects of damage to the
eye or to the head.
The objects of this study were: (1) to find out

the causes of hand injuries amongst a group of men
working in the north east of England; (2) to
record the opinions of these men about why their
injury happened; (3) to discuss prevention;
(4) to enquire into the cost of these hand injuries,
measured in terms of money and time lost by the
men; and (5) to make an intensive study of a group
of more severely injured men to find out the effect
of the injury on their social and working lives, and
to make some kind of assessment of residual
disability.

It must be emphasized that the approach was not
a medical one and that only the social, economic,
and occupational aspects were considered. Problems
of surgical technique and treatment are outside the
scope of this study, although it is true that the
social and medical aspects cannot be completely
separated and that some overlapping of interests is
inevitable.
The research included infections as well as injuries

of the hand, but since the two conditions present
rather different problems, they have been dealt with
separately. The results of the work on infected
hands have been published elsewhere (Wilkes, 1954),
and they will not be considered in this paper. It
may be of some interest, however, to mention that
the men with infected hands were usually away
from work for two to four weeks, and that 45 men
(30%/) had no known history of injury. Injuries
which gave rise to infection were trivial ones, and
were usually caused by knocking the hand against

something rough or sharp. There was no evidence
of any unreasonable neglect of the injury.
The method of study was described in detail in

the paper dealing with hand infections, and it need
only be said here that, for the most part, the data
are based on information given by the men during
one or more interviews. The men were all attending
the hand clinic of the department of surgery in the
Royal Victoria Infirmary, Newcastle upon Tyne.

The Men Interviewed
Two hundred and ninety-seven men were inter-

viewed during the period March to December, 1952.
Forty per cent. (119) were miners, and the other
large occupational groups were engineers (70),
woodworkers (30), and workers in unskilled occu-
pations (23). The remaining occupational groups
were made up of workers in the building trade (8),
transport workers (6), slingers and crane drivers,
and a small number of professional workers, agri-
cultural workers, unemployed men, and men in
other occupations. Nearly all the men came from
industries in and around Newcastle and from pits
in Northumberland and Durham, and they attended
the clinic immediately after the injury. The ages of
the men ranged from 15 to 65 years, but 86.5%
(257) were under 55. There were 41 men (13 8%)
under the age of 20. There were no women or
children.

The Diagnoses
The diagnosis of a hand injury is complicated

because there is often more than one feature.
Table 1 shows that in the present series approxi-
mately one half of the men had more than one kind
of injury. Nearly half the injuries (141) involved a
laceration, 77 injuries involved a joint or bone, and
62 involved a loss of skin sufficient to need a graft.
Traumatic amputations (50), tendon injuries (49),
and crush injuries (45) were also common. The
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TABLE 1
CLASSIFICATION OF INJURIES

Occupation

Engneeing Wood-Or ToaMedical Diagnosis Mining workingingUnskilled Oter oa

N.% No. % No. % No. % No. %No. %0
Lacerationonly.31 26-1 15 21-4 1 3-3 4 17-4 9 16-4 60 20-2

and joint or bone injury . . 13 10-9 7 10-0 3 10-0 3 13-0 3 5-5 29 9-8
and tendon injury . .3 2:5 5 7-1 3 10.0 - - 3 5-5 14 4-7
and crushinjury. .4 3.4 2 2-9 1 3-3 - 7 2-4
andaskinloss. .1 0-8 1 1-4 2 6-7 - - 2 3-6 6? 2-0
and traumatic amputation 1 0-8 2 2.9 - - - - - - 3 1-0
and nerveinjury. . . 0-8 -- - - 1 0-3

Skin lossonly.8 6b7 Ii 14-3 7 23-3 1 4 3 5 9-1 31 10-4
and traumatic amputation . 5 4-2 1 1.4 - - - - 1 18 7 2-4
and crushinjury.:.2 1-7 - - 3 10.0 1 4-3 1 18 7 2-4
and joint or bone injury .3 2-5 2 2-9i 1 1-8 6 2-0

Tendon injuryonly.1 0-8 1 1.4 1 3-3 2 8-7 1 1-8 6 2-0
and joint or bone injury . .. 5 4-2 1 1-4 - I 1 4-3 2 3-6 9 3-0
and traumatic amputation . ..1 1-4 -- 1 1-8 2 0-7

,and crush injury . 1 08 .1I 0-3

Joint or bone injuryonly.2 1-7 1 1-4 3 13-0 1 1-8 7 2-4
and crush injury .. .. -.2 8-7 2 3.6 4~ 1-3
and traumatic amputation .. 1 0.8 - - 1 3-3 - - 1I 1-8 3 1-0

Traumatic amputationonly.1 3 10-9 9 12-9 2 6-7 1 4-3 5 9.1 30 10 1
and crush injury I.. 0-8 - - -Ij-- 0-3

Nerve injury and tendoninjury.1 0-8 1-4 1 3-3 3 1-0

Crush injuryonly.10 8-4 4 5-7 - - 1? 4-3 3 5-5 18 6-1

Burn only --- ~ '- 1 1-4 - - 1 4.3 4 7.3? 6 2-0

Multiple injuries* .. 11 9.2 3 4-3 4 13-3__2 8-7 5 9-1 25 8-4

Miscellaneous I-l 0-8 3 4.3 1. 3-3 1' 4-3 5 9l1 11 3-7

Total.119 199-6 70 99-9 130 99-8 23 '99-6 55 l00-0 297 99.9

Multiple injuries" means more than two kinds of injury.

injuries were severe enough to keep the man off

work, and all the men were admitted to the hostel

attached to the hand clinic where the usual length

of stay was one week. Some of the more severe

injuries were excluded because when extensive

grafting is required immediately, the injured man

goes straight to the plastic unit and is not seen in

the hand clinic at all.

Anatomical Site

Table 2 shows the parts of the hand involved in

the injuries. It is interesting to note that there were

almost as many injuries to the left hand as to the

right, and the woodworkers actually had more

left-hand injuries. Finger injuries were by far

the most common. Two hundred and twenty-three

of the injuries (75 1 %) occurred to one or more

fingers only, and 37 of the injuries (12-5%) were to

the thumb only. The remainder were to the palm

or the dorsum or the wrist only, or to the thumb

and one finger or to some other combination of the

parts of the hand.

The Cause of the Injury

Statements made by the injured person do not give

the whole story of how and why an accident hap-
pened, but it was thought that something could be

TABLE 2
SITE OF THE INJURY

andFinger(s) PamDor

Occupaion !T Thumbn OnyPl uOtheri Total
Finger(s) Ol

Right hand
Mining .. 6 -.54 2 ,1 4 67
Engineering .. 2 - 30 - 2 2 36
Woodworking 4 1 9 - - 14
Unskilled .. 3 - 6 1 ? 10
Transport . - I1 1
Building and

contracting - 1 4 I1 - 6
Others .. 1 * 16 - 1 19

Total . 16 3 120 5 4 6 154

Left hand
Mining .. 6 1 37 3 4 1 52
Engineering . 5 1 26 - 1 I 34
Wood,working 2 13 ?- - 16
Unskilled I. 2 - 9 ?21t 13
Transport 44
Buildinlg and - - -

contracting 1 I 2
Others .. 6 1 13 - 1 ? 1 22

Total. .. 21 5 103 5 6 13 143

Grand total ..37 8 I223 I10 10 9 297

Percentage .. 12-5 2-7 75-1 3.4 3.4 3-0 100.1

t Also injured right hand slightly.* Also injured left hand slightly.
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TABLE 3
THE CAUSE OF THE INJURY (AT WORK ONLY)

Occupation

Cajus of the Mining Engineering W d Unskilled Transport Building and Other TotalInjury , g working Contracting
No. 0/0 No. %0 No. ? No. 0 No. 0 No. 0 No. No. 0

Machinery .. .. 13 11-1 35 53 8 25 83 3 6 27-3 1 16-7 1 12-5 13 41-9 94 33-7
Handling goods .. 12 10-3 13 20-0 1 3-3 10 45-5 2 33-3 1 12-5 11 35-5 50 17-9
Struck by falling body 39 33-3 5 7-7 - - 1 4-5 - - 1 12-5 1 3-2 47 16-8
Moving objects .. 32 27-3 - - - -- 2 1 9-1 1 16-7 1 12-5 - - 36 12-9
Useofhandtools .. 2 1-7 5 77 2 6-7 - - 1 16-7 2 25-0 3 9-7 15 5-4
Struck by rising body 11 9-4 1 1-5 - - 1 4-5 - - - . _ _ 13 4-7
Persons falling .. 6 5-1 3 l 4-6 3-3 - - - I 12-5 3-2 12 4 3
Strikingagainstobjects - - - - 1 3 3 , - - 1 16-7 - - - - 2 0-7
Other.. .. .. 2 1-7 3 4-6 - - 2 9-1 - - 1 12-5 2 6-5 10! 3-6

Total .. .. 1 17 99-9 65 99-9 30 99-9 22 l100.0 6 100-1 8 100-0 31 100-0 279 l100-0

learned by asking the patient to give details of his
accident and to say what he thought had caused it.
It is seldom easy to know exactly why an accident
happened, especially for those who are involved in
it, and the value of this part of the study largely
depends on the honesty and intelligence of the men
who were questioned.
Two hundred and seventy-nine of the injuries

occurred at work and 18 injuries were the result of
accidents at home, on the road, or elsewhere.

Table 3 sets out the causes of the injuries occurring
at work. A little over a third (33-7%) of the injuries
were caused by machinery. This emphasizes the
severity of the injuries and is in accordance with the
findings of Rank and Wakefield (1953) who noted
that among 1,000 cases of hand injuries which
involved hospital admission a high proportion were
due to machinery. It is perhaps surprising that in the
present series a higher proportion was not caused
by machinery, but it should be remembered that
40%0 of the men were miners, and in spite of the
increasing mechanization of the pits comparatively
few mining accidents are caused by machinery. If
the miners are omitted the proportion of accidents
caused by machinery rises to a half.

Two-thirds of the machinery accidents happened
to workers in the engineering and woodworking
trades. This is not surprising since workers in these
occupations are particularly exposed to this risk.
Eighteen of the men (19%) involved in machinery
accidents mentioned speed of working as a chief
cause of the accident.

Case 1.-A 16-year-old wood machinist amputated the
right index and middle fingers when he ricked up a
block of wood from the table of a rotating circular saw.
It is the practice in his firm to remove blocks of wood by
hand after they are cut, and since the blocks are touching
the saw it is clearly a dangerous practice even when the
blocks are large. On this occasion the block was only
two inches long and the boy's hand was easily caught on

the saw. The boy knew that the correct method of
removing blocks of any size is by using a push stick, but
he said that nobody bothers to do this as it is quicker
and less trouble to use the hand. He only did what he had
seen the men doing.

Twelve men blamed their machines for their
accident, and amongst these were three who said
their machines had no guard, and one man who
worked a planing machine and described the guard
as " laughable ".
Case 2.-A bakery worker was cleaning dough out of

a divider when the clutch slipped, and the blade moved
forward cutting off all the fingers of his right hand. He
said that the divider was an old machine and it had not
been properly maintained. The only safe way to clean
the divider was by turning off the electricity, but this
was never done because there was only one switch for
the whole plant, and the divider could not be stopped
without stopping other machines on the same circuit.
After the accident the divider was built up on three
sides so that no one could get a hand in, and an auto-
matic safety device was put on the cutter. The method of
cleaning the dough cutter was also altered, and the
divider cannot now be cleaned unless the electricity is
cut off at the source by the foreman, and the machine
dismantled. This method takes half an hour whereas
the previous method of using the clutch as a brake,
standing on the conveyor belt supports, and putting a
hand in at the top of the hopper took two minutes.

In two instances the design rather than the
maintenance of the machine seems to have been at
fault.

Case 3.-A lathe was being worked by a boy of 15
years and because of his smallness he had to lean over
the machine to tighten the key in the chuck. As he
did so his thigh touched the starter and set the machine
off. The middle finger of his right hand was lacerated
when the key came round and jammed the hand
against the bed of the machine. The boy thought it
would have been better if the starter had either been
shrouded or had not been the kind that starts at
a touch.
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Woodworking machinery accidents were some-
times attributed to faults in the wood, as for example
a knot causing the wood to jump. Some men were
critical of the foreign timber now being used in some
factories. This wood was said to be badly cut and
seasoned, and it was kiln dried, which one man said
"takes the nature out of the wood".
Twelve of the machinery accidents were attri-

buted, at least in part, to inexperience or lack of
proper instruction. These reasons naturally apply
particularly to young people, but adults too became
involved in accidents when they were using machines
they did not normally use or doing work to which
they were not accustomed.
Case 4.-One of the mining accidents occurred when

a datal (day rate) worker, who was normally employed
as a bricklayer's labourer in the pit, was helping with
some of the general labouring work because there was
no bricklaying work to be done that day. The accident
happened when he was putting some cable on to a
conveyor belt and someone set the belt away unex-
pectedly, jamming his fingers against the box end. If
work on the conveyor belt had been his regular job he
would have been more efficient with his signals. He
added that they were not supposed to put cable on the
conveyor belts but he had been told to do it.

Case 5.-Lack of supervision was blamed for an
accident occurring to a 15-year-old apprentice fitter.
He was cleaning a screwing machine when a bolt came
round on the chuck and jammed his left thumb. He had
worked the machine for one month and had originally
been shown how to work it by another apprentice fitter,
aged 16 years. After the first two days he was left in
sole charge, and he thought his accident would not have
happened if there had been someone to remind him of
the dangers of his machine. His accident happened at
the start of the day, and he was glancing up at the clock
when he felt his hand being drawn into the machine.
A misunderstanding was a cause of some machi-

nery accidents, as in the example quoted above
when the conveyor belt was set away unexpectedly.
Some accidents, especially on grindstones, were
undoubtedly caused when the man relaxed his grip,
perhaps because he was tired or his hands were cold.
The danger of wearing loose clothing near moving
machinery was illustrated by two accidents where
clothing became involved in conveyor belt rollers
and one accident where a man's safety glove was
caught in a flanging machine.

Fifty accidents (17-9%) occurred to men when
they were using their hands to move objects from
one place to another or on and off machines. In
this paper, accidents involving lifting machinery,
whether moved by power or not, are included in the
" handling goods " category provided that the man
was injured while his hands were in contact with the

load. Fourteen accidents (28-0%) in this group
involved the use of cranes and occurred to slingers.
These accidents often occurred when the load
toppled over in the sling as the slinger was guiding,
loading, or unloading the sling. Misunderstanding
between slinger and crane driver caused six accidents,
and the misunderstanding arose either because the
wrong signal was given or because the crane driver
was not looking, or was unable to see because of the
position of his box. Other " handling goods "
accidents happened when the object being handled
was slippery or difficult to grip, and a number of
objects toppled over at a touch for no reason at all
that the man could think of. In general, crane
accidents excepted, accidents caused by handling
were considered to be unavoidable. To the injured
man his accident was just " one of those unforeseen
things ".
Of 117 accidents to miners, 39 (33 3%) were

caused by something falling. Often (26 accidents)
the object falling was a piece of stone and this
usually came from the roof, although in three
instances the man was injured by a stone thrown by
his mate. Other injuries to miners were caused by
girders or props falling over and these accidents
usually happened when men lost their balance while
putting up props, or were in too much of a hurry to
do the job correctly. Falls of stone are difficult to
prevent but two miners remarked that these accidents
are often caused by good stone rather than bad,
the implication being that more risks are taken with
good stone, whereas men usually watch bad stone
and take care to see that the roof is propped as it
should be.
Over a quarter of the mining accidents were

caused by tubs or trams running over or crushing
the hand. These accidents happened to men when
they were pushing tubs or trams (15 accidents),
coupling or uncoupling tubs (seven accidents),
clipping or unclipping sets (seven accidents), or
braking tubs with drags (three accidents). Often
(14 accidents) the man's hand was caught between
two tubs. Five of the accidents involved ponies,
and three of these were said to have happened
because the man involved was not used to ponies
and did not understand the pony he was dealing
with. Other men said that they had been rather
slow in getting out of the way of the tubs or that
they had put their hands in the wrong place, although
there seems to be no safe place for hands to be put
when handling tubs since hands were hit when they
were at the back, on the top, and at the side of tubs.
The most frequent complaint was that there was
not enough room between the tubs when they were
standing buffer to buffer.
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THE COST OF HAND INJURIES

Other injuries were caused by hand tools or by
falls, and in the pits 11 injuries were caused by
girders or tubs rising and crushing the man's hand
against the roof. These " rising bodies " accidents
happened when a tub hit some obstruction or a
joint in the rail and the back of the tub jumped up,
or when one end of a girder or prop went down and
the other end went up and hit the roof. Eight of the
15 injuries caused by hand tools were attributed to
hammers, and five were caused by knives slipping.
The falls were all on the flat and were caused by
tripping or slipping either because the floor had not
been kept clear or because there was oil or ice on
the ground.

Case 6.-One of the worst injuries occurred to a
miner who had gone down the pit carrying a glass
medicine bottle full of oil for his pneumatic pick. He
tripped over a stone and the bottle smashed in his hand
as he hit the ground. His hand was badly cut across the
palm and the residual disability was severe.

It was not possible to classify all the contributory
factors mentioned, and a number of patients had no
idea at all why their accident had happened. They
could only say they had been careless and had put
their hands in the wrong place. Often accidents
were described as " a chance in a thousand " and
not likely to happen again.
There were 18 injuries resulting from non-

industrial accidents, eight of which were accidents
in the home, two on the road, two on the playing
fields, and six others.

Prevention
The above analysis of the causes of hand injuries

indicates ways in which these accidents might be
prevented. Some of the machinery accidents would
not have happened if the machines had been well
designed and well guarded, and some woodworking
machinery accidents might have been prevented by
the use of good, well-seasoned wood. In general
many accidents of all kinds would be prevented if
men and managements cooperated to ensure that
the speed of working allowed men enough time to
make the best use of all safeguards. Piece rates and
bonus systems of payment were blamed for accidents
more often than anything else because the men said
that they were in too much of a hurry to be careful;
but it should be said that the blame for this does
not belong entirely to managements since the men
themselves often prefer to take risks rather than have
their earnings reduced. Lack of adequate super-
vision seemed to be the cause of some accidents,
and there were several instances of young people
who had received no instruction or supervision
after their first day or first time on the machine.

In the pits hand accidents usually occurred on
haulage work or when stone fell from the roof.
Falls of stone seem to be unpreventable unless they
occur when the roof has not been propped correctly,
and even then some stones become dislodged.
Several miners suggested that many haulage acci-
dents would be prevented if another inch or two
were added to the buffers on tubs and trams,
although this would add considerably to the total
length of sets of tubs and might be impracticable on
that account. The present length of tub buffers is
about two and a half to three inches, giving a
clearance space of five to six inches when two tubs
are buffered together. Some of the miners said this
was not a large enough clearance for a man's hand.
Whitfield (1946) has pointed out that there would
be more space between tubs when they were being
coupled and uncoupled if this was done on a curve
and not on a straight road, because on a curve only
the inside buffers come into contact, leaving a safe
working space on the outside for uncoupling. But
it is not always possible to curve the track, and it
might be as effective to couple tubs in the normal
way, i.e., with one hand on top of the tub and the
other hand coupling the tub from underneath the
buffers, but with longer buffers so that there is
more room to manoeuvre between tubs.
Many accidents were due to personal factors,

e.g., misunderstanding, misjudgment, and lack of
attention or thought. It is easy to be wise about
these accidents after they have happened but it is
difficult to know how to prevent them.

The Cost of the Injury
An attempt has been made to assess the personal

hardship and loss to individual men in the follow-up
study, and information concerning the financial
cost and the time lost from work was obtained
from nearly all the men.

Financial Cost.-Table 4 gives an idea of the
amount of money lost each week while the man was
off work, but it does not give the whole picture.
Many of the men eventually made up what they
had lost if they received income tax relief, disable-
ment benefit, or awards for damages. On the whole
those with any residual disability tended to gain
financially from their injury since they were not off
work long enough for the accumulated weekly loss
to exceed the amount paid to them in disablement
benefit. But in these instances money gain was, of
course, paid for by some permanent impairment of
hand function or loss of a part of a hand.
The weekly loss for men while they were off work

varied around a mid-point of £3 10s., but miners
and engineers often suffered income losses of over
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TABLE 4
DIFFERENCE BETWEEN USUAL EARNINGS AND INCOME DURING ILLNESS

,1 Occupation

Weekly Loss Mining Engineering Wood- Unskilled Transport Building and Other Totalworking ~~~~~~Contracting
No. % No. % No. % No. % No. % No. % No. % No. %

No change 2 1 7 3 4-3 2 6-7 1 4-3 1 16 7 _. - 10 24-4 19 6-4
Less than £1I 8 6-7 12 17-1 1 3-3 1 4-3 _ 3 7-3 25 8-4
£1-£1 19s. Od. 13 10-9 4 5-7 3 100 2 8-7 1 16-7 1 125 3 7-3 27 9-1
£2-£2 19s. Od. 14 11-8 9 12-9 5 16-7 7 30 4 1 16-7 4 50-0 5 12-2 45 15-2
£3-£3 19s. Od. 15 12 6 7 10-0 8 26-7 2 8-7 - _ 2 25-0 - - 34 114
£f4-4 19s. Od. 9 7-6 12 17-1 5 16-7 7 30-4 1 16-7 1 12-5 12 29-3 47 15 8
£5-£5 19s. Od. 17 14-3 9 12-9 1 3-3 2 8-7 -_ _ _ 1 2-4 30 10-1
£6-f6 19s. Od. 14 11 8 8 11-4 2 6-7 1 4-3 1 16-7 - 3 7-3 29 9-8
£7-7 19s. Od. 8 6-7 1- _ _ _ _ I 16-7 - - 1 2-4 10 3-4
£8 and over .. 19 16-0 6 8-6 1 3-3 - _ 2 4-9 28 9-4
Other.- -.. 2 6-7 - _ _ - 1 2-4 3 1-0

Total .. .. 119 1100-11 70 11000- 30 1001 23 99-8 6 1100-2 8 1100-0 41 999 297 1000-

£8 a week, and the largest drop in income was to a
miner who lost about £14 a week. Seventeen men,
said there would be no change in their financial
circumstances for the first few weeks they were off
work, and there were two old-age pensioners whose
income was unaffected. Two men actually gained a
few shillings each week, and one man who was
self-employed was unable to make any estimate of
weekly gain or loss.
The employer, and ultimately the country, suffers

too when a worker loses time through injury since
the man has either to be replaced by another
worker, in which case there is a man short in some
other department, or he is not replaced and his
mates either have to work harder, work overtime, or
else production suffers. The self-employed are often
hit the hardest since their work sometimes stops
altogether and with it their income.
Time Lost from Work.-Information about the

amount of time lost from work was supplied by all
but 13 (444%) of the men, and this information is
set out in Table 5. This Table shows that over
three-fifths (65.3%) started work within eight
weeks, and over four-fifths (82-1%) were back at
work by the end of 12 weeks. Of the remaining 53
men, two were old-age pensioners who were not
working and 13 provided no information. This
leaves 38 men (12-7%) who were known to have
been off work for more than 12 weeks, and 12 of
these (4-0%) were off work for six months or more.
Four men were off work for more than a year, and
the longest period of incapacity was two years and
eight months. The median duration for all the men
was seven weeks. It is difficult to find comparable
figures, but Barclay (1955a) in a study of 52 patients
with finger tip injuries found that the average
amount of time lost by patients who had had the
finger amputated was 11i5 weeks, and when a free
graft had been applied the average was nine weeks.

The medians were 10 and eight weeks respectively
(Barclay, 1955b). In the present series there were 90
men with finger tip injuries treated by amputation
or free graft, and the median amount of time lost
from work was six weeks for amputations and seven
weeks for grafts. Barclay found that patients with
finger tip amputations do not as a rule return to
work for a comparatively long time and he sug-
gested that it may take from two to three months
for the stumps to harden enough for the injured
person to undertake heavy work, and when machi-
nery is involved it may take the same length of time
for the man's confidence to be restored.
Some of the men in the present series were off

work for a considerable time, but from the figures
alone it is not possible to know whether or not
there was any undue delay in returning to work.

Return to Work Related to Hand Clinic's Advice.-
It is the policy of the Hand Clinic to discharge
patients only when the hand has healed, and it is
at this point that they are usually advised to start
work, although some are given this advice during
treatment. Table 6 shows that 54 men were advised
to start work during treatment and that three
men had already started work when this advice
was given. One hundred and fifty-three men were
discharged healed and fit for work. Of these 207 men,
85 (41 %) started work duringthe week after discharge
or the clinic's advice to them to start work. Three
men started work a week or two before advice
and the remaining 119 (57-5%) delayed for
periods varying from two weeks to two months
or more. The longest delay was 42 weeks. In
addition, 12 men discharged themselves from the
clinic and started work within a week of their last
attendance. Twenty men presumably decided to
attend their own doctors, since they did not come
back to the clinic, but nevertheless they were off
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TABLE 5
LENGTH OF TIME OFF WORK

125

Occupation

Weeks off oininEngineering Wood- Unskilled Transport Building and Other TotalWork Miig Egneig'working Usild TapotContractingI
No. 0O No-. 0 No. 0 No. 0 No. % No. 0 No. , 0 No.
_32. 2_

1 18 2 .1 233 4 304 50. 0 ..37i 5 6'268 151 209

___4__48 9_4_ ____ _2 27

5 13 15, 5 l ' 2 2. 38.
616 46-2 54 3-3 -2435 soo 24 4 44-47 16j 13 55I' 3142
8 ~~10 6 2' 424

9-12 27 227 5 71 5 167 2 87' 2 333 - - ' 9 220 ,50 16-8

13-16 8 67 1 14 1 33 1 431 1 167 - - -j- 12 4-0

17-20 6 5-0 - - 1 4-3 -3--- 3 7-3 10 34

21-24 1 0-8 2 2-9 - - - 1 1225 - = 4 113

25 and over 6 5-0 3 4.3 1 4 3 - ;- - -! 2 4-9 12' 40

Notknown 2 1<7 4 5.7 2 67 1 431 -- 4 98 13 4 4

Not applicable .- -- -. 2 49 2 07

Total 119 99-9 ' 70 1000 30 10030 23 99 8 6 i100-0 8 100-0 41 10011 297 99-9

work for two weeks or more after their last attend-
ance. Forty-one men returned to work before they
were discharged from the clinic or before their last
attendance. On the face of it it seems that these
men returned to work before the clinic had advised
them to do so, but it is possible that in some cases
the men were advised to start work but no mention
was made of it in the medical notes.
No special study was made to find out why there

is sometimes a discrepancy between what the
surgeon advised the man to do and what the man
actually did, but the subject was raised with some of
those who were interviewed on follow-up, and it is
clear that there was more than one reason why men
delayed returning to work. The following explana-

TABLE 6
RETURN TO WORK RELATED TO ADVICE OF CLINIC

(TOTAL 280 PATIENTS)

Returned to Work

Before
No. of After After Before After Discharge
Weeks Discharge Advice Advice Last from

from to Start to Start Attendance Clinic
Clinic Work Work at Clinic or Last

Attendance

I 66 19 2 12 14
2 28 6 1 3 8
3 24 - 5 7
4 12 5 - 3 5
5 5 5 3 -
6 ' 4 3 - I
7 2 1 - 2 2
8 2 1 - I -

9and
over 10 8 - 2 4

Total 153 5 1 3 ' 32 41

tions were offered: (1) his own doctor advised him
not to start work immediately; (2) he made his
own decision not to start work immediately. He
may have been afraid of knocking the hand when
it was still tender, or having been off work for
several weeks he was, perhaps, in no hurry to start
again; (3) he was advised not to start work by a
lay person, as for example a compensation secretary,
although his general practitioner presumably must
be partly responsible if he does not sign a final
certificate; (4) the hand became worse and he
either returned to the clinic or attended another
hospital; (5) work of the right kind was not
available. The difficulty is that there is no such
thing as " work " but only the work the man did
before he came to the hospital, and the work he can
find when he leaves it. The term " light work " can
be particularly unhelpful, and some men who had
been advised by the clinic to start light work said
they would have liked more discussion with the
clinic surgeon on the kind of work he had in mind,
and whether it was likely to be available; (6) his
holiday period happened to come at the time when
he would normally have started work.
The Work the Men Returned to.-Table 7 shows

that nearly three-quarters of the men went straight
back to the jobs they were doing at the time of the
injury. Sixty-five men (21 9%) were known to have
changed their jobs when they started again, but 27
of these returned to their own work later. In five
instances it was not clear whether the change was
temporary or permanent. Thirty-three men (11 1%)
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TABLE 7
RETURN TO WORK

I ~~~~~~~~~~~Occupation

Jobs Returned To Mining Engineering W d Unskilled Transport Building and Other
Total

Engineering woodrUsileiTaspr Contracting

_ No.% No. % o. % No. % No. % No. % No. % No.l%

Same job .. .. 87 731 56 800 19 63-3 18 78 3 4 667 6 75 0 27 65-9 217 73 1

Different job:
Temporarily .. 17 14-3 3 4-3 3 10-0 4 9-7 27 9.1
*Permanently .. 8 6-7 7 10-0 6 20-0 4 I 17.4 2 33-3 2 25-0 4 9-7 33 1111
Not known.. .514-2 5 17

Notknown.. .. 2 1 7 4 5 7 2 6 7 1 43 l 97 13 4.4

Not applicable .. - - - - - - - 2 49 2 07
___.___ ______ I_

Total 1.... 19 100-0 70 1100-0 30 100-0 23 100-0 6 10-0 8 100-0 41 99-9 297 100 0

* Includes men who knew they would never return to their former employment and those who had not done so by the time of follow-ul, visit.

either knew that they would never return to their
former employment or had not done so by the time
of the follow-up visit one and a half to two and a
half years after the injury. About three-quarters of
those who had changed their jobs were visited in
the follow-up study, and their reasons for changing
will be discussed in the next section.

The Follow-up
The men who were visited in the follow-up study

were selected because it seemed likely that there
would be some residual disability, and they are
therefore not representative of the whole group.
One hundred and fifty-seven men were selected

for possible visits, but 57 of these visits were not
made either because the men lived too far away (40),
or they had changed their address (9), or were not
in when called on (2), or because they had been
called up or were ill or had died (6). The exclusion of
those who lived far away from Newcastle meant
that some of the morc severely injured men were
not visited, since those who came from a distance
often came because their injuries were too serious
to be treated at a local hospital where there was no
hand clinic.
Over a third of the 100 men who were visited were

miners (36), and the other main occupational groups
were engineers (22), woodworkers (14), and un-
skilled workers (10).

It was originally planned to visit men about two
years after the injury, and on the whole this was
done. Eighty-nine men were visited one and a half
to two and a half years after the injury, and 45 of
these visits were made before the two years were up
and 44 after. Eleven men were visited one year to
one and a half years after the injury.

Residual Disability.-The men were asked if the
injury troubled them in any way and the data are set

TABLE 8
RESIDUAL DISABILITY AT TIME OF FOLLOW-UP VISIT

Residual Disability No. of Men

No complaints.10
Appearanceonly.. 8
Involving pain or tenderness.62
Involving loss of grip.60
Involving limitation of movement. 42
Involving numbness.29
Loss of grip associated with pain or tenderness .. 44

out in Table 8. No tests were made of hand and
finger function, but the statements of the men were
supported by observation of the state of the hand,
and, whenever possible, by noting the percentage
assessment for disablement benefit made by the
Ministry of Pensions and National Insurance.
The injuries were all severe, and it is therefore

satisfactory that 10 men could find nothing wrong
with the hand. This group is comprised of six
Thiersch grafts, and four sutures of extensor tendons.
Seven of these men were under 33 years and the
remaining three men were between 50 and 61. Of the
90 men who had some kind of residual disability,
eight had a normally functioning hand but there was
some obvious defect, for example, an amputation
stump, a scar or slight discoloration, or a lumpy
area of flesh where skin had been grafted. Sixty-two
men complained of pain or tenderness, and 60
suffered some impairment of grip, and 44 of these
men complained of loss of grip as well as pain or
tenderness. Tenderness always referred to some
sensitivity to touch especially at the finger tip or
amputation stump, and those who complained of
pain usually meant that the hand was painful in cold
weather only. A few men complained of occasional
attacks of cramp or aches in the hand, and one man
said that his hand ached all the time and his doctor
gave him sleeping pills because of this. Forty-two
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men complained of limitation of movement caused
by stiffness in the hand or fingers.
An attempt was made to relate disability to

specific injuries or surgical treatments, but some-
times where the hand had received more than one

kind of injury it was not possible to establish any
direct relationship between these injuries and the
resulting disabilities.
Out of a total of 51 men who had received skin

grafts, 23 complained of soreness of the graft area

and 12 men said there was no feeling in the graft.
There were 31 Thiersch and 13 post-auricular
grafts, and of these, 10 men (eight Thiersch and two
post-auricular) had no complaints to make about
the graft and nine others (seven Thiersch and two
post-auricular grafts) had a perfect functional
result but the graft area was clearly visible. Five
men said that in the early stages the graft cracked
easily or came up in pimples, and three men were
troubled with the graft bleeding heavily when it was
knocked. Seven men found the nail was a nuisance,
either because there was not enough flesh under-
neath it or because it was not growing normally.
Twenty men had had amputations (15 surgical

and five traumatic) not treated by grafting, and six
of these were perfectly satisfied with the result. The
remaining 14 men usually complained of numbness
or stiffness, and one man was not at all pleased with
the amputation stump which was red and bulbous,
and he said he kept knocking it with painful results.
Those who were left with stiff finger remnants said
they would have preferred an amputation at the
base of the finger, since the stump tended to get in
the way.
Tendon injuries were responsible for several

crippling disabilities. Of 24 men with tendon
injuries (14 extensor, 10 flexor) five were left with
normal function. In all these five cases the injuries
had been to the extensor tendon and in each case the
injury had been treated by primary repair. The
usual disability was stiffness of the finger and in
some cases there was no movement at all. Three
men had the finger amputated later and one of
these men went to another hospital for the ampu-
tation. The usual treatment of tendon injuries was

primary repair, but no attempt was made to repair
five of these injuries, and there was one graft. Four
of the extensor tendon and two of the flexor tendon
injuries were associated with bone injuries in the
same finger, and this obscured the relationship
between the disability and its cause.

There were four bone or joint injuries uncompli-
cated by any other kind of injury, and of these, one
man had no complaint to make about the bone
injury. The other three men complained of stiffness

or pain, or a weakness of the hand causing some
loss of grip.

Loss of grip was a characteristic of nearly all these
disabilities.

Disablement Benefit
It is obvious that many of the men suffered very

severe disabilities, and this is confirmed by Table 9

TABLE 9
DISABLEMENT BENEFIT AWARDED AT TIME OF

FOLLOW-UP VISIT

Assessment

0 Final Provi DidInot Total
sional C aim

1-5 21
X

21
6-10 1 17 I 18
11-15 11 - _ 11
16-20 5 3 - 8
21-25 -
26-30 2 3 - 5
40 2 2 44
50 1 2 - 3
60 1 _
70 - I

Did not claim - - 27 27

Total 61 12 27 100

which gives the disablement expressed as a percen-
tage by the medical boards of the Ministry of
Pensions and National Insurance. Twelve men
were considered to have hand conditions which
were liable to change appreciably with the passage
of time, and they were therefore given provisional
assessments to cover the period between one
examination and the next. About two-thirds of
those who claimed were assessed at between 1% and
15%, and the highest permanent assessment was
60% for a man who had lost all the fingers of his
right hand. Twenty-seven men did not claim benefit,
and this includes the 10 men who had nothing
wrong with the hand, and two of these were not
eligible for benefit since the injury had not occurred
at work. This leaves 17 men who had some residual
disability and who could have applied for benefit
but did not do so. None of these men had gross
hand disabilities, but had they applied they would
probably have been assessed somewhere between
1% and 10%. A few of these men said they would
apply for benefit after the follow-up visit, and two
of them wrote later to say that they had been
assessed at 5%. Usually when the men did not
apply for benefit it was because they did not know
about it, or because they thought they were not
eligible. Some of the men considered their disability
was too trifling to bother with. At the other extreme
were those who were not satisfied with the assess-
ment awarded to them. Five men had appealed
against the medical board's decision, and three
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others were considering an appeal. The five appeals
were all successful.

The Psychological Effects of the Injury
The psychological effects of injury are important

but they are hard to assess.
At the start of their incapacity some of the men

were afraid of losing their jobs because of a crippling
hand disability, but by the time of the follow-up
visit most of them knew the extent of their disability
and had accommodated themselves to it. Fear of
injuring the hand again was mentioned by some
men, and those who had sustained severe injuries as
a result of a machinery accident were sometimes
sickened by the accident so that they could not
bring themselves to work the same machine again,
even if they were physically capable of doing so.

There was no evidence to support the idea that a
manual worker does not mind about the cosmetic
result of treatment for a hand injury. Men of all
ages and occupations were remarkably self-conscious
about the appearance of their hands, and a man
with an obviously crippled hand often did his best
to hide the disability. One or two men elected to
have a stiff finger amputated, but several men
preferred to keep stiff, straight fingers even if they
were useless to them, partly because they did not
want to lose more time from work through another
operation, but also because they did not like the
idea of having an obviously defective hand. Two
men felt there was a prejudice against disabled men
where they worked, and consequently they did not
want to have any obvious disability. The men
disliked ugly amputation stumps or rough graft
areas. Some were sickened by the feel of the graft,
and one man was troubled because his wife was
upset by the sight of his thumb nail growing like a
piece of thin wire through a hole the size of a pin
head at the edge of the graft area.
One man reacted in a neurotic manner to his

injury, but he was the only man in the series whose
residual disability was out of all proportion to the
injury.

'Case 7.-This man, a miner, lacerated the left index
finger and three months later he returned to the clinic
with a painful scar, and he appeared to be suffering
from causalgia. By the end of two years he had had all
the recognized methods of treatment except amputation,
and this was considered inadvisable. When he was
visited two and a half years after the accident there
appeared to be nothing wrong with the finger, but he
complained that whenever he bent it he felt a pain
shooting up the arm, down the spine, at the back of the
head and in the stomach, and sometimes the pain was so
severe that he was " paralysed ". At one time he thought
the pain was giving him chest trouble, and he persuaded

his doctor to let him have a chest radiograph. The pain
was very real to this man, and, in its own way, his
condition was a genuine one. He had changed his job
from work on the rolley way to datal work on the
conveyor belt at a weekly loss of £2 or £3, and he was
not therefore likely to gain anything financially by
prolonging his illness. According to the manager at his
pit, in the past he had been a good workman, but after
his injury the man said that even light work was almost
too much for him as he was often " in agony " and, had
to let his mates take over for him. Altogether he was off
work for one year and ten months because of his injured.
finger. He was constantly appealing for an increase to
his disability assessment, and when he was last heard of
three years after the accident he was still battling with
the Ministry of Pensions and National Insurance.
The Occupational and Social Effects of the Injury

Forty-seven of the 65 men who had changed
their jobs were visited. Twenty-eight were still not
back at their former employment, and of these five
men had changed their work for reasons which
were not connected with the injury, and one man
was fit enough to do his old job but his firm was not
willing to give him his old job back as he was not a
good worker. Twenty-two men (7%) were unable
to do their pre-injury job because of hand dis-
abilities. Eight of these men had gross disabilities
affecting the whole hand, and these men all changed
to jobs which were virtually one handed, e.g.,
operating the conveyor belt buttons down a pit,
supervising others, or doing storekeeping work.
One man found he could lay linoleum using his
crippled hand as a clamp and getting a work mate
to help him with anything he could not manage
himself. Others found that stiff or painful fingers,
especially thumbs and index fingers, were a great
handicap since the hand grip was impaired, and
they were often unable to pick up small objects or
to use hand tools because of these disabilities.
Some men were too slow to stand the pace of a
machine or to keep up with a team, and others said
they were nervous of machines since their accident.
Three men had changed their jobs because they
used to do outside work, and cold weather made
their hands unbearably painful. Six men left the
firms they used to work for, and with one exception
they all found new work on their own initiative.
The exception was a bakery worker who became
unemployed because his firm could not give him
suitable work, and he was referred to the Disable-
ment Resettlement Officer of the Ministry of
Labour. On the whole, employers were good at
finding suitable jobs for their disabled workers.
One man was told that he must register as disabled
before he could be given a light job, but once he
had done this there was no difficulty in finding him
work he could do.
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A severely disabled hand may affect a man's life
in many ways, and several men were handicapped in
their hobbies although they could manage their jobs
all right. Some had had to cut down on their
gardening activities, either because they were no
longer able to feel or pick up small objects or they
had not the grip to use garden implements. Several
men were no longer able to play musical instru-
ments. Basket making, embroidery, upholstery
work, motor cycling, table tennis, and body building
exercises, were all activities which the men found
they could no longer do. Barclay (1955a) found
that patients with finger tip injuries were often
unable to do up their studs and buttons, and a few
of the men in the present series complained of the
same difficulty, usually because of stiffness or sore-
ness of the index or middle fingers.

In general the men adjusted themselves to their
disabilities remarkably well. It is seldom necessary
to use any particular finger or part of the hand,
and several of the men adapted the function of the
injured hand so that the injured part was not used.

Discussion
The evidence of the present study indicates that

although injuries to the hand often cause severe
permanent physical disabilities, there is not often
any occupational handicap. All but 10 of the 100
men who were visited had some kind of disability,
and it is reasonable to suppose that there was a
similar proportion of disabilities among the severely
injured men who were not visited. But in the series
as a whole only 33 men made a permanent change of
work and at least five of these changed their jobs
for reasons which were not connected with the injury.
All the men were able to find work of some sort and
only one man experienced any kind of difficulty in
finding a job.
Hand injuries are important chiefly because of

their frequency and of their cost. It is not possible
to say how many industrial accidents involve
injuries to the hand but estimates indicate that the
figure must be a high one. Rank and Wakefield
(1953) quote figures showing that approximately
one in every three persons drawing industrial injury
benefit in this country in 1949 did so for a hand
injury. A more recent estimate from the Ministry
of Pensions and National Insurance states that out
of a total of 741,000 spells of injury benefit in 1951
there were 154,000 spells (21%), caused by hand
injuries i.e., approximately one in five. The incidence
of hand accidents varies from industry to industry
and the present study suggests that liability to serious
hand accidents is particularly great in the pits and
in industries using machinery, especially wood-

working machinery. It is clear that the cost of these
injuries is considerable, both to the community and
to the individual. People with injured hands pay a
high cost in terms of pain and disability. Heavy
damages are often paid to men involved in hand
accidents, and in 1951 the annual cost to the country
in injury benefit paid for hand injuries was approxi-
mately £2-2 million. Work is held up and dis-
organized when accidents happen, and production
is lost when a man has to be off work. Many hand
accidents are avoidable, and industry would profit
if more attention were paid to the causes and
prevention of injuries to the hand.

Summary
The aims of the research were first, to find out the

causes of hand injuries and to discuss ways of
preventing them; secondly, to find out how much
time and money were lost through hand injuries;
and thirdly, to assess the long-term effects of the
injuries.
The men interviewed were attending the Hand

Clinic of the Department of Surgery in the Royal
Victoria Infirmary, Newcastle upon Tyne. Two
hundred and ninety-seven men were interviewed
during the period from March, 1952, until December,
1952.

Three-quarters of the injuries were to the fingers
only. The injuries were all severe enough to keep
the men off work.
About a third of the injuries were caused by

machinery, and most of these accidents happened
to workers in the engineering and woodworking
trades. Handling goods ranked next in importance
as a cause of injury, and in the pits the main causes
of injury were falls of stone, and moving tubs or
trams.

Speed of working, inadequately guarded or badly
maintained machines, faulty material, inexperience,
and misunderstanding were given as reasons for
accidents happening. Miners suggested that
haulage accidents would be prevented if tub buffers
were lengthened.
Weekly income loss while the injured man was

off work varied around a mid-point of £3 10s., but
this loss was often made up later if the man received
disablement benefit, tax relief, or damages.
Over three-fifths of the men were off work for

less than eight weeks and the median duration for
all the men was seven weeks. Over half the men
who had been advised to start work by the clinic
surgeon delayed doing so for two weeks or more.
Sixty-five men went back to different jobs, but 27
of these later returned to their own work. Thirty-
three men were known to have made a permanent
change of employment.
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One hundred of the more severely injured men
were visited at home about two years after the
injury. All but 10 of these men had some degree of
residual disability. An attempt was made to assess
the occupational, social, and psychological effects
of the injuries. Physical disabilities were often
severe but there was rarely any occupational
handicap.
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The Prevalence of Pneumoconiosis and Tuberculosis among Earthenware Towers. By E. Posner.

A Report on the Absence of Pneumoconiosis among Workers inPureLimestone. ByS.Bridge Davis and G. Nagelschmidt.
Further Studies of the Dust in Lungs of Coal-miners. By E. J. King, B. A. Maguire, and G. Nagelschmidt.
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Buxton.
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Shell Haven Medical Centre. By Gunilla Liddle.
British Occupational Hygiene Society:
The Use and Abuse of Protective Equipment. By C. N. Davies
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Obituary: Carl M. Peterson, M.D.
Book Reviews

A number of copies are still available and may be obtained from the Publishing Manager, British Medical
Association, Tavistock Square, W.C.1, price 12s. 6d.
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