
LECTURES AND ADDRESSES

INDUSTRIAL MEDICINE*

FRANK T. DOLEMAN, M.R.C.S., L.R.C.P.
Leicester

We live in a country where our very existence depends on our
exports and industrial achievements. As medical men we can
contribute directly or indirectly towards our national goal by
ameliorating or maintaining the health of those who work in
industry.
What is Industrial Medicine? How do we define it? Surely it is

a study and control of industrial factors in health, disease, and
accident. It is an endeavour to prevent material health wastage
being aggravated or caused by factory or workshop conditions and
processes. The industrial medical officer, as one of a team, takes a
responsibility to advise management in preventive medicine in its
broadest sense, to demonstrate the important place good health,
happiness, and reasonable security play in economic efficiency.
The industrial medical officer should be responsible to a senior
director to whom he should always have reasonably ready access.
He should in no way be subservient to the personnel department.
Co-operation between the medical and personnel departments is
vital, as important decisions on policy over disposal of employees
evolve from the shared views of these departments.

Except in very large factories, particularly those dealing with
specialized processes, I think industrial medicine should be practised
by part-time medical officers, by men who still do general practice,
and as such are well acquainted with home conditions and clinical
medicine as exemplified by epidemics, minor and major, of the day.
There is a tendency for the whole-time industrial medical officer
to lose touch with clinical medicine, the home environment problems,
and treatment of prevailing diseases. It is easy for him to become
an authority on ventilation, lighting, and so on, all of which, whilst
most important, are not really the essence of his calling.

History of Industrial Medicine
Hippocrates in 350 B.C. was the first to make reference to

industrial hazards, when he mentioned the danger of lead among
the lead workers of that period. In the year A.D. 50 Pliny referred
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to the dangers of dust, and mentions that vermillion refiners covered
their faces with a loose bladder; this enabled them to see what they
were doing without inhaling the poisonous dust of the vermillion.
A German in the sixteenth century wrote a short treatise on indus-
trial medicine; but I suppose the pioneer country of Europe was
Italy, where in 1700, Bernardino Rammazini after forty years
interesting himself in industrial medicine wrote a comprehensive
treatise involving observations on over a hundred occupations,
including some of the professions. He made special point in advising
that when taking case histories, one of the all important features
should be that of the patient's occupation. Later he appealed
to the university authorities that a speciality of industrial medicine
should be started in the faculty.
One of the first references to industrial medicine in this country

was the fascinating and interesting story of an outbreak of malignant
fever in a certain cotton mill in the town of Radcliffe, just outside
Manchester, in 1784. The local magistrates, being very concerned by
this epidemic, invited Thomas Percival to investigate this outbreak
with the aid of certain colleagues. This was very carefully done
and Dr Percival made these extraordinary recommendations:

1. All doors and casements in the mills should be opened at night and
during the lunch break.

2. Casements should be materially increased and made at different levels,
thereby enabling the foul air to be exhausted at the top and fresh air
to enter through the lower casements.

3. The floors should be washed weekly, and the walls whitewashed (a
legislation which maintains to this day).

4. Tobacco should be used for fumigation.
5. The old stoves with no vents, and belching foul fumes into the work-room

should be replaced by fireplaces with chimneys, and peat was to be
burned, as it was considered to be an antidote to contagion.

6. Dirty oil was to be removed from machines, and fresh oil was to replace
it frequently (a process also which maintains today).

To be found in the archives of the County of Lancaster is the
letter of appreciation from the Clerk of the Justices of the Peace
for the County of Lancaster.

" This Court, impressed with the obligations it is under to Dr. Percival and
his colleagues for the alacrity and attention they have shown in visiting manu-
facturers and cotton works at Radcliffe in the said County, and for the learned
and useful information they have given respecting the same, for the purpose of
putting a stop to the alarming sickness which has prevailed and still continues
there, and for preventing the same in future, give the public and sincere thanks
of the Court to the above gentlemen on this occasion."

Dr John Ferriar who was an associate of Dr Percival said at
this period when the Industrial Revolution was in its childhood:
" The safety of the rich is intimately connected with the welfare of
the poor, and a minute and constant attention to their wants is not
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less an act of self preservation than of virtue ".
Resulting from the observations of these gentlemen came the

formation ofthe Manchester Board of Health, which was responsible
for the first establishment of isolation hospitals in that district.
Furthermore, as the result of this progress in Lancashire, legislation
was introduced in Parliament and the first Act for The Preservation
of Health and Morals of Apprentices came into force in 1802. This
prohibited children from doing night shifts. There was no further
progress until a Royal Commission originated the first Factory
Act of 1833. This Act regulated the hours of employment of child-
ren in the mills. Primarily no children could be employed under
the age of nine. From the ages of nine to eighteen they were not
allowed to do night work. From age nine to thirteen a limit of
ten hours work and two hours school was initiated, and those
children of thirteen to eighteen were forbidden to do more than
twelve hours a day not including meals. The Act made it compulsory
for all children of nine to thirteen to furnish themselves with a
medical certificate of fitness, prior to employment. This is obviously
the origin of the present legislation which is more specialized, and
is carried out by the appointed factory doctor in each area, and
renders it essential for all employers of labour to see that their
youthful employees of fifteen to eighteen have a medical examination
annually.

Prior to the age of fifteen in this country, all children must attend
school for ten years. The other day a Greek, aged 31, consulted me
on account of industrial dermatitis. He told me he was a cellulose
sprayer. He had done this job since the age of seven. Apparently,
children in Greece to this day have no need to attend school unless
they so desire. They may start a trade, and when semi-skilled at
the age of nine or ten receive payment. This man was earning
twenty-five shillings a week at the age of nine.

Pre-employment Examinations
On accepting an appointment in industrial medicine it is vital

to spend a considerable time, depending on the size of the factory,
acquainting oneself with the processes carried out, and their hazards,
meeting the managers of departments and foremen, chatting to
the foreman and workpeople, and really getting them to feel that one
is one of their team. This time is immensely well spent; to remain
dealing with problems in the medical department only, is quite an
incorrect approach and essentially inefficient.

In most large organizations it is customary to make a medical
examination by the firm's medical staff an obligation before an
application for employment can be considered. This examination

INDUSTRL MEDICINE 385



applies to trainee executives as well as staff, and to weekly wage
earners. The examination is a confidential procedure and no
information should be given to the personnel department with
regard to details of the medical check other than acceptance or
refusal, which is usually indicated by the expression " NUTOS "
-not up to our standard. This term commits the examiner to
nothing the outside world can legally utilize in contention. The
standards maintained in the mind are quite accurate in relation to
entry into industry. They closely resemble an examination for a
first class life policy, except in some cases of skilled labour when
there is a particular shortage of manpower for a specific job.

Advantages of Industrial Medical Facilites
Over a number of years I have been able to gather an amount of

knowledge to enable me to assess the industrial potentiality oflabour
from the health angle. This has been gained by my mistakes, by
note taking, and by occasionally accepting the apparently less fit
people who are skilled and who turned out to be regular attenders
to duty. A very close liaison, I reiterate, must be maintained
between the personnel and medical departments on this particular
subject. Accordingly, when we turn people down or feel inclined
to turn them down, and discover they are skilled in some particular
process, we must communicate with the personnel manager to
enquire if the shortage for this particular type of work is a serious
economic factor. If the man were considered unfit for a job because
the job would be injurious to him, then most certainly he must not
be accepted; but when the discussion is relative to the man being a
good time-keeper for any job, then the question arises as to whether
we can afford to pass him over in the presence of an acute labour
shortage.
Are all these elaborations wisdom? I think a few figures may

clarify this point. I scrutinize absentee percentages monthly. The
advantage of full industrial medical facilities is demonstrated by
comparing the national average absentee figure for the past few
months with those of a factory having a medical department:

March 1960 National average absenteeism 5.07 per cent
Local factory with medical facilities 2.56 per cent

June 1960 National average 5 per cent
Local comparative figure 2.01 per cent

July 1960 National average 4.41 per cent
Local comparative figure 1.39 per cent

August 1960 National average 4.4 per cent
Local comparative figure 0.86 per cent

This is interesting and conclusive evidence of the value of medical
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expenditure on labour in industry.

Employment of Disabled Persons
There is an obligation under the Ministries of Labour, and

Pensions and National Insurance that all industrial organizations
should employ at least three per cent of registered disabled persons.
In times of skilled-labour shortage, as today, firms who do not
comply with this regulation are not assisted by the Ministry in
obtaining craftsmen. Application to the Labour Exchange for
skilled workmen is entirely ignored until the firm's quota of the
disabled is fulfilled.

Economic industrial standards
From the point of view of health and absenteeism, persons of

youthful years up to the age of 52 or 53 are economically a sound
investment if in good health on entry. From the age of 53 to
approximately 60 or 62 absence for health reasons creeps in, and on
average these people just earn their wages and the budget is balanced.
From 60 or 62 to retiring age, or 66, on average, I think absenteeism
on health grounds renders their employment uneconomical, except
in positions of control, but a firm is naturally under an obligation
to continue the employment of men who have given of their best
for some forty years and where work has paid handsome profits
during their more youthful decades. It is often quite a problem to
find jobs of a correct medical suitability for these senior members
to tide them to retiring age when they are entitled to receive pensions.
Premature pensions are sometimes given, but I feel it is morally
better to allow them to maintain independence and continue to
do some job of work with a larger weekly pay packet than they
would otherwise receive were they to be retired prematurely.
The commoner medical conditions which one frequently finds

associated with the problems mentioned above may be divided
into five groups. The early atheroma, which we may subdivide
into the cerebral type with impaired memory, diminished power of
perseverance, lack of concentration, and lack of initiative. The
second type, the atheroma causing angina due to coronary arteritis
and aortitis, or cramp and intermittent claudication due to atheroma
of tibial vessels. A third group is the hyperpietic who is subject to
vertigo and sensations of instability and to whom moving machinery
can be quite a hazard. This man is often dyspnoeic and has potential
limitations. In the fourth group I place the old coronary thromboses,
who must always be respected, and, whilst the patient should not
be made unduly conscious of the fact, one keeps these men as far
as possible on semi-sedentary duty well within their scope. A
last and fifth group which is common in Leicester is the chronic
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bronchitic with emphysema, bronchospasm, and dyspnoea who
becomes an unreliable time keeper particularly on foggy winter
mornings. This man may cause awkward bottlenecks if employed
on vital production lines.

Care of Employees

Having made briefmention ofcoronary thrombosis, I now propose
to outline my usual procedure in dealing with these cases on return
to duty. Generalizing, I usually put them on sedentary duty to
work half days only for two or three weeks, and see them each week
to assess their likely standard of recovery. Providing there are no
indications of setback as the result of resuming duty they are then
allowed to do three full days a week, and have Tuesday and Thursday
as half days, enabling them thereby to rest every other afternoon.
Depending on the severity of the infarct, these men may subsequently
go on to full duty, but more elderly men who seem to be pretty well
at the end of their tether working three half days a week may
remain on these shorter hours until retirement.

The directors of firms are often most interested in their medical
and welfare departments, but the degree of interest is largely con-
trolled by finance. Naturally, large and well organized firms can
be more generous, as a result of success, to their employees.

People with old tuberculosis or returning after active tuberculosis
who have been assessed as free from infection are accepted into duty
on short hours, and usually sedentary work, and as far as possible
isolated in departments where there is no overcrowding and the
ventilation is good. In my opinion, finance is one of the most
important factors in the recovery of these people, and whilst many
firms allow them reasonable wages for their short hours, benevolent
funds frequently augment the pay packets of those whose need for
good nutrition is vital.

Occasions do arise when enthusiastic young people appear to
come back prematurely; with the co-operation of the local general
practitioner these young men have been given two and three months
further convalescence with pay in order to restore and consolidate
really good health. I have in mind a boy whose father was a country
postmaster in Suffolk. He was very frail after his return from active
tuberculosis, and covered in acne; he was sent down to his father's
home in Suffolk for two or three months on full pay, and made a
really first class recovery. It is in view of the generosity shown by
some firms in allowing their medical department to grant such gener-
ous facilities to their old employees that one is very reluctant to
engage any new employees recovering from tuberculosis contracted
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whilst in the employ of another firm.

The Medical Department in Industry
A medical department in a factory should be sited on the ground

floor with ready ambulance access. It should be a bright, light,
roomy building, and not a drab, dark room unsuitable for further
production work, which is too often found to be the case. Surely,
sufferers from accidents and illnesses contracted on duty are
entitled to care in cheerful surroundings offering every reasonable
facility for the amelioration of their misfortunes.
The following figures give some idea of the amount of work done

in an industrial medical department of a factory of four or five
thousand employees. On average, some thirty thousand people
go through the medical department each year. The greater pre-
ponderance ofthis number, some twenty four thousand, is redressings
and subsequent attendances. Cases associated with minor and
major accidents amount to approximately three thousand each
year and those unconnected with duty and due to illness, minor or
major, amount to some two thousand five hundred. New entries
to the firm are medically examined. Many controversial cases,
and people associated with change of duty, industrial hazards, and
those returning after accident or prolonged sickness have appoint-
ments with the industrial medical officer. Three state registered
sisters staff the department. There is an oculist's department,
attended for one session each week, when people are seen under the
National Health Service scheme during working hours. Elaborate
equipment is supplied by the firm. A dentist is fully employed in
our dental department also under the National Health Service.
Again the apparatus is supplied by the firm. A member of the
Chartered Society of Physiotherapists hold two sessions a week in
a massage department and all cases prior to treatment are seen by
the industrial medical officer. The equipment of this department
consists of shortwave, diathermy, wax, faradism, infra-red and
certain exercise apparatus. Minor accidents and strains at work
receive immediate treatment which is subsequently continued
after obtaining the consent of the patient's own doctor. A vasi
majority of cases are sent directly to the department by the general
practitioners requesting physiotherapy. Large numbers of cases
find their way from the orthopaedic unit and Dr Simpson's depart-
ment at the Leicester Royal Infirmary. These patients are treated
during working hours. Loss ofproductive time is cut to a minimum;
and the employee's pay packet is but little affected.

In factories where there is a large preponderance of female
labour, I think an ultra-violet light clinic serves good purpose. From
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November to March volunteers are given ultra-violet light in small
doses; girls can thus retain some of their summer hue, and when
complimented by their friends they ieel better. They are stimulated
by the healthy appearance they observe in the mirror and, feeling
happier, they work harder and receive larger pay packets. Acne
may improve, but otherwise 1 feel the benefit is largely psychological.

Psycho'ogy in Ihdustry
Such features as cheerfulness, confidence, security, and keenness

can all be augmented in workpeople by a little care and forethought.
Fresh paint of bright colours in workshops stimulates even the
labourer to do his work better and take a keener interest in his
duty. Good lighting relieves fatigue. Fluorescent lighPing is
excellent, particularly if it is off white, when it gives a slightly warmer
sensation to those at work, particularly in the winter. Precision
work has to be done under individual lighting, and this is checked
with a photometer from time to time because people working in
insufficient light are apt to become weary and tired. Music in small
doses and correctly chosen cheers the weary. Good, natural ventila-
tion is stimulating, and I think more healthy to work in in this
country than air conditioning. The temperature of the workshops
should receive careful attention. In my opinion manual workers
work ideally in temperatures of 60 to 63; office personnel should
work in an environment of 63 to 66. If these temperatures are
materially exceeded, I am quite sure productivity diminishes. People
become less alert and there is encroaching sleepiness. The Factory
Act requires a supply of stools to avoid fatigue. These stools should
be of variable heights to suit the people and the processes involved.
Chairs with firm backs are of great help to young girls and often
prevent them developing postural defects.

Preventive Medicine

Industrial medicine lends itself readily to a study of epidemiology.
The morning glow of an epidemic can easily be spotted when
dealing collectively with a group of four or five thousand people.
In the later years of the war, I recall giving some 3,000 inoculations
of Parke-Davis' anti-catarrh vaccine in the hope of stemming an
influenzal or catarrhal infection which might well have appreciably
disrupted war-time production.

Last year I gave some two thousand inoculations of flubron in a
factory in works time, at works expense. Reactions were negligible.
My statistics as a result of these inoculations are not accurate, but
I feel in a position to generalize from my observations. The benefit
of the inoculations with flubron was not revealed: we received as
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many medical certificates signifying influenza amongst the inoculated
as amongst the uninoculated; however, there was no epidemic of
an influenzal character, and the cases were merely endemic.

This year I have given over a thousand inoculations of inverin
(anti-virus A and English virus B). Incidentally, some three per
cent had reactions lasting up to thirty-six hours. The flubron used
last year was made of virus A and Canadian virus B.

During the influenza wave of January 1961, I was able to study
the effect of infection amongst a thousand people who had been
injected with inverin in September 1960. Furthermore, the day of
the beginning of the epidemic virugon tablets were made available,
free of charge, to all personnel not previously inoculated with
inverin.
The following statistics show the relative value of protective

measures against influenza.
1,000 cases given inverin, 7 certified having influenza.
1,000 cases given virugon, 12 certified having influenza.
1,700 cases given nothing, 40 certified having influenza.

According to these figures, protect:ve measures have reduced
our number of cases of influenza by over half.

Hazards of Industry
Hazards in industry become greater annually, demanding more

and more safety devices and regulations. Processes involving
radio-active bodies have their inherent dangers, and regulations
associated with them become more and more exacting. Th's was
brought particularly to our notice of recent years when a breakdown
occurred at Windscale and radio-active iodine escaped. Contamina-
tion in the atmosphere was discovered as far afield as Western
Europe. Some of the commoner hazards in our local industries
are skin troubles, knee troubles, some chemical poisoning, minor
and major accidents, and dangers to chests amongst workers in
asbestos and berillium.

Teflon (polytetrofluoroethylene) is an interesting but dangerous
product. This new plastic of extreme chemical inertness serves as a
bearing material requiring no oil and presenting almost no wear. If
it works correctly there is no danger, but if a temperature of 200°C.
or more is associated with the product, poisonous fluorene fumes
are produced which are lethal. The machining of this plastic in
making a bearing may be associated with a tool tip temperature of
200°C. when using a shaper or a milling machine, and chippings
when hot can be poisonous. Recently the death of a machinist
was reported who had been working on teflon and had laid his
cigarette packet by the side of his machine. The tobacco became
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contaminated with teflon chippings, and the operative subsequently
died from fluorene poisoning.

Dermatitis. I suppose one of the commonest causes of dermatitis
is suds, where engineers are working on milling machines and
grinding machines, with their hands constantly saturated in soda.
Oil acne appears to be far rarer now than it was some years ago.
This I think is largely due to purification of oils-of cutting oils in
particular, to more frequent cleaning of machines, to instruction in
personal cleanliness, and in a lesser degree to the use of barrier
creams. A very common cause of dermatitis today is the handling
of the cements used in the shoe trade. The resins and hydrocarbons
and neopreen are probably largely responsible for these conditions.
In my opinion, many cases of dermatitis are due more to excessive
cleaning of hands than to the product used in the process of manu-
facture. Tacky products and glues in the wood trade are frequently
washed off with strong solvents and soda after work, and the
resulting soreness and dermatitic appearance is due to the process
of washing more than to the product used. It is superfluous here for
me to refer to the two common types of occupational dermatitis,
namely the allergic and irritant type, and how important it is to
differentiate between the two. As a rule I find it quite impossible,
except by trial and error; I endeavour to keep all cases off duty
for six weeks, giving them alternative work not involving the product
which I think is the cause of their initial lesion. After six weeks,
if there has been a complete absence of the appearance of dermatitis
for two or three weeks, I permit these people to return to their original
duty. If there is an immediate flare up of the condition, it is
assumed that the person is allergic to this product, and a completely
different occupation must be found. Many, however, after a rest of
six weeks or thereabouts from working with these products, can
return to duty without getting a relapse of skin lesion.

This brings me to mention two interesting substances; the epoxy-
resins, and fibreglass. When I was first associated with the utilization
of fibreglass, I found all the operatives complained bitterly of the
irritation around their wrists, necks, and waists, and any level
where tight garments came in contact with the skin; above the
tightness seemed to be a level or collection of glass dust causing
redness, soreness, and irritation. So real was this that we discussed
the installation of booths with exhaust ventilation, which would cost
some five hundred pounds per unit. On investigation, I found that
many workers with this product in America worked in booths
of the type that I had suggested. Prior to pursuing this request
for the workers, I visited Messrs. Pilkingtons at St. Helens which
employs some 25,000 people, not all on fibreglass, although it is
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the home of fibreglass manufacture. They took me to inspect their
works and medical department, and everyone assured me that after
operatives had worked in fibreglass for six weeks, they were almost
all free from irritation for all time. I came back encouraged, and
persuaded the workers to continue, assuring them they would be
better after six weeks, and to my great relief the prophecy was
proved true.

The epoxy resins are thought to be very irritant and possibly
carcinogenic and the greatest care is advised by the people who
supply them. Plastics which are most important in some industries
can be made of this substance. Consequently, in one workshop
where epoxy resins are regularly used the whole process is carried
out under a no touch technique and no active epoxy resin is touched
by the operatives at all, until the final mould is made, and all
subsequent fettling and machining is carried out in plastic gloves in
a waterfall exhaust booth.

I know many people feel that industrial medicine is a very
controversial embryonic branch of general practice. The British
Medical Association has laid down ethical rules for industrial
medical officers.. On this account I make a strong plea that industrial
medical officers should be general practitioners. I think all moral
general practitioners (the vast majority) are so conversant with the
ethics of medicine that they need no special rules. The answer is,
how would they react were one the general practitioner, and some-
one else the industrial medical officer. If we keep this thought
uppermost in our mind I feel that one does nothing morally
wrong, offends no one, and everything that is done, is done for the
benefit of the patient, the patient's doctor, and the factory.

Finally, it is of interest that in 1830 at the height of the industrial
revolution John Wood of Bradford employed a work's doctor to
look after the health of his young workers, installed baths in the
'works, and' arranged for a seaside holiday for his factory children.
The Crowley ironworks at the same period not only employed a
doctor but also a clergyman and a schoolmaster to look after the
workers' interests. I am indebted to the directors of this calibre
living today who have stimulated my interests in industrial medicine
and thereby enabled me to attain the knowledge to write this article.
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