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dressing; and (3) it is possible that the acriflavine drops, as recom-
mended by Lawson, played some part in keeping the eye aseptic,
because, as has been pointed out, the conjunctiva was extensively
soiled.

REFERENCE
Lawson, A.-Trans. Ofihth. Soc., 1919.

ANNOTATIONS

Report on Miners' Nystagmus
We have been furnished with an advance copy of the First

Report of the Miners' Nystagmus Committee, which was
appointed in 1920 by the Medical Research Council at the request
of the Home Office, and upon the recommendation of the Miners'
Lamps Committee, to investigate the Cause and Means of Preven-
tion of Miners' Nystagmus. The present Report comprises the'
reports of Dr. T. Lister Llewellyn and Dr. W. H. R. Rivers, a
further report by Mr. G. H. Pooley on the relation of errors of
refraction to miners' nystagmus being in course of preparation.
Dr. Llewellyn has clinically examined 2,000 cases from the
different coalfields of the Kingdom, while the psycho-neurotic
factors have been studied by Dr. W. H. Eddison and embodied
in Dr. Rivers' report. The working conditions have been investi-
gated, and photo- metric tests of great importance have been made
by Dr. Llewellyn.

It is interesting to learn that defective illumination, which has
lately tended to displace other theories of causation, is adopted by
this Committee as the essential factor in the causation of the
disease. Other factors, such as position, alcoholism, hereditary
predisposition and errors of refraction are considered to be merely
of secondary importance. The causes of this defective illumina-
tion are partly the initial low illuminating power of safety lamps,
partly the gradual failure of batteries, the accumulation of coal
dust about the lamps, the distance of the lamps from the work, and
so forth.
The Committee find that workers at the coal face are more

affected (81.5 per cent. of all the cases) than other underground
workers, due to the unrelieved blackness of the coal and the greater
need for accurate vision. Of the large proportion of miners who
show signs of nystagmus, only a small proportion become
incapacitated for work underground. The Committee naturally
recommend that various steps should be taken to improve the
illumination not only by increasing the power of the lamps, but
also by increasing the amount of reflected light by whitewashing
and otherwise treating parts of the pit other than the actual coal
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face, and they believe that by doing this miners' nystagmus can
by degrees be entirely prevented.

It would occupy rather much space were we to analyse this
valuable report in every detail. The major portion of it is from
the pen of Dr. Llewellyn, and we may select from it the points
which may be less well known to the medical profession. Thus
we may omit reference to the historical survey which seems very
complete, to the incidence of the disease, and to its description,
and pass on to the chapter dealing with the aetiological factors.
The first of these is attention paid to the disease. The following
paragraph is noteworthy:-" Mr. Gillhespy, General Manager
of the Yorkshire Coal Owners' Mutual Indemnity Company, in
his evidence before the Workmen's Compensation Committee in
1919, stated that an examination of a typical Yorkshire pit
employing 2,000 men, by Dr. Moxon, showed that 25 per cent. to
38 per cent. (according to the grade of employment) of all men
over the age of 21 working underground showed oscillation of the
eyes. Every one of these men could obtain a certifying surgeon's
certificate and be legally disabled. In the great majority of cases
the oscillation of the eyes produces no incapacity, and should not
in itself entitle the man to compensation. Mr. Gillhespy says
that the result of the scheduling of the disease has been to increase
the incidence from 30 in 1907 to 515 in 1918." Compensation
accounts for the difference. But, as is pointed out, this evidence
must be read in the light of Dr. Rivers' report:-" It is quite
certain that compensation has not increased the prevalence of
nystagmus in the strict sense. It is solely through its action upon
the psychical and psycho-neurotic aspects of the disorder that the
increased frequency of disability has come about." The second
aetiological factor is occupation (working at the coal face) reference
to which has already been made. The third is the method of work,
holing in particular, the operation of which, as a cause of
the disease, has been blamed. Apparently jLlewellyn minimizes
the method of work as a cause of nystagmus. Of the 2,000 cases
investigated, 1,510 are classed as " colliers." Of these 466 had
done much holing, 484 some holing, while 560 had done little or no
holing. Of the whole 2,000 cases, over 50 per cent. had done little
or no holing. Further, holing is common in the thin seams where
naked lights are used and nystagmus is rare, whereas in the thicker
seams of the safety lamp pits holing is less frequently carried out
and nystagmus is common. Passing over " colliery factors " as
an aetiological factor not apparently of great importance, we come
to the subject of illumination, the fifth factor. This is a long and
statistical section of the Report. The first part of the section tends
to show the difference in incidence of the disease in " candle "

pits and " lamp " pits to the disadvantage of the latter. The
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second part gives numerous photometric data. Thus, at the coal
face of a candle pit in Warwickshire the illumination was 0.145
foot candle, while in a safety-lamp pit in South Wales it was 0.01
foot candle. Again, certain oil lamps tested give 0.60 candle
power when clean and only 0.48 after use. Electric lamps gave
higher candle-power, but the falling off after use was greater. A
large number of comparative tests were made with electric cap
lamps, standard electric lamps, combustion tube lamps, and the
ordinary pattern oil lamp. The readings show that the cap lamp
often 'gives from 10 to 20 times more illumination on the working
area than an oil or electric lamp (presumably a standard electric
lamp). This is due to the fact that the cap lamp is much nearer
to the working face. A collier may place an ordinary lamp behind
him at a distance of 9 feet from the working face, while his body
and the swinging pick obstruct the light, so that the average light
falling on the coal face may be less than 1-100th of a foot candle.
The cap lamp at 2 feet would give 20 times the light, and that
without shadows or interruption. Surface brightness is next
dealt with, and it is mentioned that the average illumination of the
coal face is only 0.018 to 0.09 foot candle. Whitewashing the
main roads, so increasing their illumination, minimizes " the
discomfort which follows the sudden plunge into the darkness of
the workings." But at the working surface there may be only a
reflection of from 5 to 16 per cent. of the incident light. There is
evidence to show that nystagmus is more common in the case of
the former figure than in that of the latter. The illumination at
the face also varies with the composition of the air. The light of
a safety lamp diminishes 35 per cent. for every 1 per cent. diminu-
tion of oxygen. Some experiments with light filters were carried
out, but these do not seem to have been conclusive. In dealing
with the results of improved illumination an interesting table is
given which shows the relation of nystagmus to illumination in
two pits in the Rhymney Valley, the one a candle pit and the other
a safety-lamp pit. In the candle pit the percentage of nystagmus
was 1.0, and the average illumination at the coal face 0.09 foot
candle. In the safety-lamp pit nystagmus was 6.3 per cent., and
the illumination 0.018 foot candle.
The sixth aetiological factor is "mine gases." This section is by

Dr. J. S. Haldane. It may be summarized by stating that neither
excess of CO2, nor the, presence of fire-damp (methane), nor yet
the presence of carbon monoxide can be held responsible for
miners' nystagmus. W'hile it is true that the last-named has been
found to produce irregular oscillations of the eyeballs in acute
poisoning by the gas, such oscillations are not the same as the
rotatory form characteristic of miners' nystagmus. All that is
admitted as to alcohol, the seventh possible aetiological factor, is

264

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.6.6.262 on 1 June 1922. D

ow
nloaded from

 

http://bjo.bmj.com/


ANNOTATIONS

that, other things being equal, the prognosis in an alcoholic is
not so good as in an ordinary indi.vidual. Personal factors come
next. These are age, accident, hereditary predisposition, error
of refraction and colouring. Regarding age, the average at the
time of failure in the present series of cases was 42.3 years.
Accident, such as injury to the cornea or to the head, shock and
acute illness, are frequently followed by the appearance of
symptoms of miners' nystagmus. Several instances have occurred
of hereditary predisposition. In 71.5 per cent. of all cases
examined there was error of refraction. This part of the Report
is apparently not yet complete, since a report on the subject is
yet to come, by Mr. Pooley. Regarding colouring there has been
a preponderance of cases among fair blue-eyed individuals. This
is not further discussed. 1,078 individuals had blue or grey eyes,
while in 922 the colour of the eyes was light or dark brown.

Passing from aetiology, the next chapter concerns diagnosis.
Hints are given regarding methods of ascertaining the presence
of the disease and regarding malingering.
The principal statement in the chapter on prognosis is that all

physical signs and symptoms are usually lost, except in cases
with a marked psychical element, after the man has left the pit
for two years.
The eighth chapter is on treatment. In the early stages of the

disease change of work from the coal face and, if symptoms con-
tinue, surface work should be recommended. The results of the
use of anti-glare glasses are not conclusive. Errors of refraction
should be corrected. A warning is given against telling a work-
man that he must never go down the pit again, unless he wishes
to become blind. Such a statement destroys confidence in the
curability of a disease wlhich is not incurable. " No man loses his
sight from nystagmus." The question of work in relation to com-
pensation is referred to. but this difficult question is not fully
discussed.
The final chapter of this Report, on psycho-neurotic symptoms

associated with miners' nystagmus, is written by Dr. Rivers, and
is largely based on the work of Dr. H. W. Eddison, who was
appointed to carry out this part of the enquiry. It is very difficult
to synopsize. It is pointed out that such symptoms as giddiness,
photophobia and headaches can be ascribed to the disordered eye
movements, but that no such direct relation is to be discerned
between the state of the eyes and such symptoms as general tremor,
habitual rapidity of heart, excessive sweating, abnormal anxiety,
depression, forebodings, apprehensions and disturbing dreams.
These symptoms, psycho-neurosis, are of exactly the same kind as
those which occur in other nervous and mental disorders. We
gather that the first step in the development of psycho-neurosis in
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the miner is apprehension of danger; due to difficulty of fixation.
Along with this there isdazzlingandblepharospasm. An" anxiety
neurosis " may develop in two directions. In one the prominent
symptoms are-disordered heart action, excessive sweating, dilated
pupils and irritability and lack of concentration. In the other, the
symptoms are more purely mental, and include irritability, depres-
sion, forebodings, apprehensions and disturbed sleep. It is
reported by Dr. Eddison that there are two main varieties of the
affection as a whole (that is of the disease known as miners'
nystagmus), namely, a group beginning with nystagmus and
followed by an anxiety state, and a group in which the psycho-
neurotic symptoms are primary. In these cases nystagmus may
not be present at all times.

In some cases then " the state known as miners' nystagmus may
be a psycho-neurosis arising independently of any disorder of eye
movements or of vision, while in others the psycho-neurotic aspect
of the disease, though secondary to nystagmus proper, has come
to be the more important part of the disease." After referring
to the fact that in most psycho-neuroses some special experience
serves as a nucleus round which other symptoms tend to centre,
the Report goes on to say:-" Through the prevalence of nystag-
mus the miner is provided with such a nucleus for his psycho-
neurotic symptoms. . . . The mechanism of the production of
psycho-neurosis secondary to miners' nystagmus makes it clear
why compensation should have produced so great an increase in
the number of those in whom nystagmus has produced a disability
to work. . . . Through the fact and prevalence of compensa-
tion nystagmus has become so familiar to the miner that it is at
once seized upon as the cause of any aches, pains, or other
disturbances of the normal course of his life, and provides a
nucleus for psycho-neurotic troubles."
We may conclude this somewhat lengthy analysis of a most

important Report by saying that as in the body of the Report
defective illumination is considered to be the essential cause of
miners' nystagmus, so at the end of it improvement in illumination
is considered to be the preventive, not only of nystagmus itself,
but, by. lessening the tendency to apprehension and consequent
repression, of those cases of psycho-neurosis in which nystagmus
is absent.

On the value of Good Lighting in preventing Industrial
Accidents, and increasing Production

In the address delivered before the Illuminating Engineering
Society on Tuesday, February 28, Mr. Leon Gaster (Hon.
Secretary of the Society) drew attention to the importance of good
lighting in factories, as an essential to the health and safety of
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