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PREFACE
WAR is the enemy of health. There are the risks of famine and

undernourishment, of infectious diseases and epidemics

through overcrowding, lack of sanitary precautions, move-
ments of troops and population, increased fatigue and mental overstrain
and lowering of bodily resistance. This is the story of how the enemy
was fought.

Grave fears were expressed at the outset of the Second World War
that the national health would be seriously affected. Some considered
that enemy action might render the maintenance of the public health
and social services difficult, if not impossible. Much additional work
was thrown upon the Ministry of Health and the local authorities in the
organisation of an emergency medical service for the treatment of air
raid casualties and the wounded, and in the evacuation scheme, which
included the transfer of school children, expectant mothers, young
children, cripples and blind persons from urban centres to other areas
less exposed to enemy air raids. Yet by selfless devotion to duty, medical
officers and their depleted staffs succeeded throughout the country in
maintaining the essential health services during the war at a high level
of efficiency.

A reference to the First World War may be useful for comparison.

In the War of 1914-18, in Great Britain the death rates of the acute
infectious diseases were not exceptional apart from the high mortality
of cerebro-spinal fever. At the same time the war brought its new
diseases—encephalitis lethargica, trench nephritis and trench fever.

The amount of typhoid and paratyphoid in our armies oversea was
lower in proportion to the number of combatants than in any past
experience. This good result was chiefly due to anti-typhoid inoculation
and the insistence on chlorinated drinking-water. In this country, the
care and purity of our water supplies, good sanitation, absence of
contaminated shellfish and prompt hospital isolation of the sick helped
to control the enteric group of infections.

In the latter years of the War of 1914-18, dysentery and malaria were
introduced into England from Salonika and other Eastern theatres of
war. A few outbreaks occurred among civilians, but were quickly
controlled. The most serious menace to the public health was the
pandemic of influenza which swept its tidal wave of destruction through-
out Great Britain in the winter of 1918-19. Apart from this unavoidable
tragedy, the record of civil public health in this war was good.

Generally, the chief diseases which engaged attention during the
previous war were watched for and prevented by the same means in
the Second World War. These means were the maintenance of the
normal health services as far as possible; port sanitary control, which
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guarded against the introduction of infectious diseases from abroad ;
purity of water supplies; notification of infectious diseases; hospital
isolation; maintenance of adequate nutrition and so forth.

The satisfactory record of national health during six years of un-
precedented strain alike upon the nation and upon the public health
and medical resources of this realm is one that evokes pardonable pride.
It was a great contribution to national defence, for many wars have been
lost by disease and pestilence.

Let us briefly sum up the conditions, which under providence, helped
to secure so excellent a result. First of all can be put the work of organised
public health, environmental hygiene and the health services—maternity
and child welfare, the school medical service, the tuberculosis and
venereal diseases services—which have secured for Great Britain her
high reputation in preventive medicine.

Next comes the important subject of nutrition. Rationing was ably
done by the Ministry of Food with expert medical advice, and the
advances made in recent years of knowledge of the adequate principles
of nutrition were well utilised.

Other factors in the maintenance of the nation’s health were the
special arrangements for war emergencies, evacuation, air raid precau-
tions, the Emergency Medical Services, the comprehensive laboratory
services, the blood transfusion service and other triumphs of admini-
strative and scientific organisation, including increased provision for
maintaining industrial health and for rehabilitation.

Finally, the years of the war and those immediately preceding it
saw great advances in medical science, especially in chemotherapy.

The sulphonamide drugs cure many diseases formerly fatal, while
Sir Alexander Fleming’s discovery of the therapeutic value of penicillin
and the subsequent work of Sir Howard Florey and Dr. Chain have
made this drug another powerful medical weapon. It helps to inhibit
the germs of pneumonia, gonorrhoea, syphilis, diphtheria, tetanus and
anthrax, and combats those which infect wounds, cause blood-poisoning
and give rise to skin diseases. Malignant endocarditis was formerly a
fatal disease: treated by penicillin 70 per cent. of patients recover. In
D.D.T. (dichlor-diphenyl-trichlorethane), B.H.C. (Benzene hexa-
chloride) and other new preparations we possess valuable insecticides
which assist in the prevention of typhus, malaria and other insect-borne
diseases. New and powerful drugs were discovered for malaria and
affections of the thyroid and adrenal glands. Cancer is still a deadly
disease, but surgery, radium and deep X-ray therapy can often abolish
it in its early stages. The new physics has not only given a weapon of
destruction in the atomic bomb, but through its application in a machine
termed the cyclotron, certain ordinary salts can be made radio-active
at low cost. These can be used not only in the treatment of cancer by
radiation, but in new methods of biological investigation.

.
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These great advances in preventive medicine were phenomenal,
especially having regard to the brief period in which they were developed
for the service of mankind. Here we are concerned more particularly
with their application to preventive medicine, and this is described in
the two volumes dealing with the Civilian Health and Medical Services
in England and Wales, Scotland and Northern Ireland during the
Second World War. In the second volume also will be found accounts
of the Ministry of Pensions Service and of public health in the Colonies,
including the epic siege of the Island of Malta, and conditions under
enemy occupation in Hong Kong, Malaya, North Borneo and British
Somaliland.

This preface should not close without a reference to an important
development that is strictly outside the scope of this History, though it
owes much to what is here recorded. It was rightly felt that all this
knowledge, all this organisation, though it was designed primarily for
war, should not be lost in peace. To this end, a National Health Service
was planned in the fifth year of the war, to benefit the whole nation
without distinction of class or means. Parliament in 1946 passed the
National Health Service Acts and the comprehensive service began in
1948.

This volume has been prepared under the direction of an Editorial
Board appointed by H.M. Government, but the Editor alone is re-
sponsible for the presentation of the facts and the opinions expressed.

ACKNOWLEDGEMENTS

In editing these volumes I have received valued help from a number
of contributors, whose names are given at the head of chapters. The
chapters to which no contributor’s name is affixed have been written or
compiled by myself. Dr. Maurice Davidson, F.R.C.P. has kindly read
and advised on the section on tuberculosis.

[ am greatly indebted to the Ministry of Health, the Home Office, the
Colonial Office, the Ministry of Education, the Ministry of Labour and
National Service, the Ministry of Supply, the Ministry of War Transport,
Sir Wilson Jameson of the Ministry of Health, Sir John Shuckburgh
(Colonial Office), Sir Andrew Davidson of the Department of Health for
Scotland, the late Sir Laurence Brock and Sir Percy Barter of the
Board of Control, and Dr. J. Boyd of the Ministry of Health and Local
Government of Northern Ireland for the use of material and official
documents and for their unfailing help and co-operation.

Lt. Colonel C. L. Dunn has assisted me in many ways, particularly
in preparing and editing Part I, The Colonies, in Volume II.

A.S. M.
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INTRODUCTION

THE STATE OF THE PUBLIC HEALTH IN THE YEAR 1938

s a criterion of the state of the public health in England and
Wales at the outbreak of war it seems best to take the last
complete year of peace, 1938, as the standard. There were, of
course, eight months of peace in the year 1939, but they were over-
shadowed by the gathering clouds of war and, already, had interfered to
some extent with the normal functioning of the national health services.
Some reference will however be made to the state of the public health in
“the year 1939.

VITAL STATISTICS

The vital statistics for the year 1938 bore witness to the improve-
ment in the public health which had been continuous in recent preceding
years. They may be summarised as follows:

(i) The number of births was 621,204 giving a birth rate of 15-1, as
compared with 14-9 in 1937.

(ii) The number of deaths was 478,829 as compared with 509,574 in
1937. The crude death rate in 1938 was 116 per 1,000 persons compared
with 12-4 in 1937 and 11-7 in 1935. Of these deaths 26-5 per cent.
occurred in persons under 50 years of age.

(iii) The infant mortality rate (that is, the death rate of infants under
one year of age per thousand born) was 53 as compared with 58 in 1937.

(iv) The number of cases of infectious disease (excluding measles)
notified in England and Wales during 1938 was 299,867, as compared
with 302,890 in 1937.

(v) The chief causes of death in order of mortality were diseases of
the heart and circulation (327 per 1,000 deaths), cancer (143), bronchitis,
pneumonia and other respiratory diseases (91), diseases of the nervous
system (81) and all forms of tuberculosis (55). These five conditions
were responsible for 70 per cent. of the death rate.

The audit of birth and mortality presented therefore encouraging
features. The birth rate for the year showed a slight, but still a perceptible
increase over the declining figures of previous years. Even the number
of deaths and the crude death rate showed a small decrease. For the
previous two years the death rate had shown a slight increase. But this
could partly be explained by the fact that the proportion of older
persons in the population who reach the allotted span of life is increasing
from year to year. There was also a prevalence of influenza and influenzal
conditions in the early part of 1937 which helped to swell the death rate
in that year. In 1938 the deaths in the first quarter of the year showed a
decrease of 16 per cent. on the first quarter of 1937 and were among
the lowest recorded for any first quarter of the year. The new discoveries

3



4 INTRODUCTION

in chemotherapy offered hope that in process of time a substantial
reduction in the mortality from pneumonia and respiratory diseases
might be achieved, with a corresponding effect upon the national
death rate.

The infant mortality rate was highly encouraging. In 1935 a record
low infant mortality rate of 57 was noted. The rate, however, slightly
rose again in the succeeding year, 1936, when it was 59, and was only
a little less (58) in 1937. In 1938 a second record was achieved, the
infant mortality rate having declined to the exceptional figure of 53.
The conclusion was drawn that as lower infantile mortality rates still
existed elsewhere, notably in certain of the American States and Holland,
this record figure should prove a strong incentive to press on with
measures directed to reducing this mortality, measures which already
have attained encouraging success. One thing to be especially desired in
the saving of infant life was a reduction in the neo-natal and still-
birth rates. These rates had remained practically steady for the previous
ten years.

The reduction in the maternal mortality rate continued. The figures
for 1938 showed a fall to a rate of 2-97 per 1,000 total births, as compared
with 3-13 for 1937 which was then the lowest rate ever recorded for
England and Wales.

It may be recalled that considerable attention was devoted to this
problem before the war, as indicated by the Departmental Committee
of 1928, the Midwives Act of 1936, the reports on maternal mortality
(1937),! and measures taken by the Ministry with the co-operation of
local authorities, the medical profession, midwives and health visitors.

This active campaign to minimise the perils of childbirth so far as was
possible, was evidently meeting with success.

Equally encouraging was the outlook on tuberculosis and venereal
diseases.

" In tuberculosis the figures were the lowest yet recorded. The number
of deaths from tuberculosis in 1938 was 26,176 as compared with 28,529
in 1937 and 35,818 in 1931. The crude death rate for tuberculosis per
million living was as low as 635; it may be compared with the crude
death rate for 1937, which was 695, and with that for 1931, which was
896. There was, also, an acceleration in the rate of decline of mortality
of young adults. The suggestion was made that the check to the fall in
mortality in adolescents, which had caused much concern among
tuberculosis workers for many years, might now be passing away.

In Wales the steady fall in the death rate from tuberculosis since
1931 was continued in 1938, and the death rate for that year, 812 per
million of the population, was the lowest yet recorded for the Principality.
Thus in Wales the general death rate from tuberculosis had declined
(this decline had been in the region of 40 per cent.) but it still lagged
behind the decline in the English figures.
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The Minister of Health appointed a committee to inquire into the
Anti-Tuberculosis Service in Wales and Monmouthshire. This com-
mittee presented a very full report;? its chief criticisms were directed
towards the preventive side of the work and practical steps were taken
by the Central and Welsh authorities to promote closer co-ordination
and co-operation in the preventive and therapeutic sides of tuberculosis
work in Wales.

As regards venereal diseases, the returns from the treatment centres
showed that the incidence of both syphilis and gonorrhoea was declining.
The insidious and latent character of the latter disease had long been
an obstacle to prevention and cure in the venereal diseases scheme. The
decline in gonorrhoea appeared to be due to its treatment with the
sulphonamide group of remedies. This form of treatment was con-
sidered likely to prove of great value to the community and of far-
reaching importance.

The general epidemiological review for the year presented many
interesting features.

(1) The incidence of scarlet fever was practically undiminished. This
was probably also true of other forms of streptococcal infection. The
type of the disease continued to be mild and the mortality remained low.

(i1) The deaths from measles and German measles numbered 1,641,
being one-third higher than in 1937, and the third lowest in the past
ten years. The mortality, while on the whole declining, naturally
fluctuated according to the epidemic prevalence of the disease in a
particular year.

(iii) The outlook on diphtheria was on the whole disappointing. The
notified cases of the disease were 65,008 as compared with 61,341 in
1937 and 57,795 in 1936. The fatal cases numbered 2,931 giving a
fatality rate of 4-5 per cent., as compared with 4-8 per cent. in 1937
and §-3 per cent. in 1936.

In official commentary upon these figures it was pointed out
that diphtheria was the principal killing disease among children of
school age and that in the past few years the number of deaths from
diphtheria had exceeded the number from measles and from whooping-
cough.

Yet for this serious disease of childhood an effective method of
immunisation was available, and with willing co-operation of the
public an immense reduction in the incidence and number of deaths
from the disease could be secured.

(iv) Eighteen cases of smallpox were notified, but with the exception
of one doubtful case, they all appeared to derive from a source outside
this country.

(v) As regards epidemic diseases of the central nervous system, there
was an unusually high prevalence of acute poliomyelitis in the last
two quarters of the year, the areas chiefly affected being the East and
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South-east of England and Wales. The number of cases notified was
1,489 and there were 172 deaths. In the cerebral form of the disease
(polioencephalitis) there were g6 cases notified and 82 deaths. This was
the peak year of the disease since notification became compulsory in
1912. Even so, the extent of poliomyelitis, although serious, did not
approach the wide prevalence which had characterised epidemics of
this disease in the United States and in Scandinavia.

Cerebro-spinal fever, the second member of the triad, continued to
show an increase in notifications. There was an epidemic period in
1931-33 and thereafter the number of notifications did not fall to so
low a point as after the 1915-17 epidemic.

In 1938 there were 1,288 notifications with 652 deaths. It was also
observed that the number of infections with Group I type of the menin-
gococcus was increasing so that the possibility that another period of
epidemic prevalence was approaching could not be disregarded.

Very fortunately, at this time the treatment of this disease by sulpha-
nilamide preparations had begun, and it had already been shown that
the case mortality of cerebro-spinal fever, which in some epidemics
during the last war had been as high as 70 or 8o per cent., could be
reduced to the low figure of 10 or even 4 per cent. if treatment by
modern chemotherapy were begun at an early stage of the malady.

The notifications of encephalitis lethargica continued to show a
pleasing decline. They were only 194 as compared with 1,036 in 1929.
For the past nine years the number of deaths had largely outnumbered
the notifications. They amounted to 650 in the year under review.
Most of these deaths were due to infections in the years of epidemic
prevalence of the disease.

GENERAL OBSERVATIONS

The enteric group of fevers provides an interesting study in the
prevention of epidemics. Few facts are more striking in epidemiological
history than the enormous decrease in both the incidence and the
mortality of the enteric fevers in this country since the latter years of
the nineteenth century. The long range trend is well illustrated by a
comparison of the figures relating to the death rate per million living
between 1871-5 and 1936. In the former period the rate averaged 371
per annum; between 1871-5 and 1886—go the rate fell from 371 to 181;
in 1914 it was 47. Since then there had been an almost unbroken
decline to the low figure of 6 for the year 1936. Much progress had been
made in the diagnosis, prevention and control of these fevers, but from
time to time outbreaks of them had occurred either by the causal
organisms infecting water and milk or from the handling of food by
infected persons or ‘carriers’. The detection of these outbreaks and their
abatement by prompt administrative action is one of the modern
triumphs of preventive medicine.
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The hospital services were growing and more co-ordination between
the work of county, municipal and voluntary hospitals as foreshadowed
in the Local Government Act of 1929 was being secured. This was a
gradual process, but it was already being markedly accelerated by the
setting-up of the Emergency Medical Organisation in the year under
review.

The Nuffield Provincial Hospital Trust, established through the
munificence of Lord Nuffield, had in contemplation plans for organising
hospital and health services under a regional council representing the
voluntary hospitals and local authorities within a region, with the help
of grants in aid. The Ministry of Health was watching this work with
sympathy and interest. It was already clear that no hospital scheme
could flourish unless it were based on and closely associated with the
health services of local authorities. This simple proposition is often
lost sight of in schemes where attention is focused upon the building
of hospitals, their situation and their organisation. The patients in these
hospitals come from the general practitioner services and the health
clinics. The hospital should be designed to meet the needs of the
patient and his needs should come first. The patient was not made for
the hospital but the hospital for the patient.

All these points, and especially the close association with the health
services, were receiving careful consideration in the Ministry of Health’s
scheme for hospital re-planning.

During the years intervening between the Wars of 1914-18 and
1939—45 increasing attention was devoted to the study of nutrition and
the purity of food. These investigations were associated closely with
the new discoveries about vitamins and the prevention and treatment of
deficiency diseases.

During 1938 the Advisory Committee on Nutrition of the Ministry
of Health were actively engaged in a number of nutritional inquiries.
Consideration was also being given to the important question of food
standards in relation to the new Food and Drugs Act which was passed
in this year.

Cancer continued to occupy a high position in the figures of our
national mortality. Deaths from cancer showed an almost uninterrupted
rise since 1851 when their compilation was begun. The total number
of deaths from cancer registered in England and Wales in 1938 was
68,605, and the disease now takes the second highest position among
the killing diseases. It was difficult to say whether there was a real
increase in cancer, for with the advance in modern diagnostic methods,
biopsy, X-ray examinations etc., the diagnosis had greatly improved and
more cases which previously would have gone undetected were included
in the death returns and further, public health activities, improvements
in hygiene and nutrition, temperance and a more sensible way of living
had greatly prolonged life. As more people attain the later ages of life
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now, more are likely to develop cancer. The setting-up of a National
Cancer Service in Great Britain, as defined in the Cancer Act of 1939,
was first announced in 1938. In this service, the Ministry of Health, as
with the other national health services, acted in a supervising, co-
ordinating and advisory capacity. The actual work of administration
and provision of facilities for diagnosis and treatment was placed under
the chief local authorities (county and county borough councils) in
England and Wales. The cost of the work was defrayed partly by an
increase in the block grant to local authorities voted by Parliament and
partly out of local rates levied by the councils. The medical officer of
health of a local authority was to be the medical administrative officer
of the scheme.

It was intended that each council within a specified time, after
consultation with representative members of the local medical pro-
fession, should submit a scheme for the diagnosis and treatment of
patients suffering or suspected to be suffering from cancer in its area
for the approval of the Minister of Health. Through these schemes it was
intended that early and modern expert treatment and facilities for
diagnosis should be available generally throughout the country, and their
general plan provided for an organisation for this purpose of the cancer
hospitals in a large area, foreshadowing in this more limited field the
regional organisation of hospitals in the National Health Service.

In the subsequent year, 1939, the death rate from cancer per million
living showed a slowing down of the increase which had been observed
for many years. It was 1,672 per million living, as compared with 1,665
in 1938. The enforced postponement of measures in connexion with
the National Cancer scheme brought about by the war was much to be
regretted. The public interest aroused in the earlier part of the year
by the promulgation of the scheme had perhaps led to greater attention
being paid to earlier diagnosis and treatment, and, possibly, caused
more victims of the malady to seek medical aid more promptly.

ORGANISATION

Such then in outline was the state of the public health at the out-
break of war. The organisation of the Public Health Services is complex.
Seven government departments, a statutory body, a special committee
of the Privy Council, local authorities, and numerous voluntary bodies
were concerned in the maintenance of the national health at this time.
As we have seen, the chief responsibility rested with the Ministry of
Health. The Home Office, through its factory and medical inspectors,
looked after the health of the industrial worker. In 1940, after the
formation of Mr. Churchill’s government, its responsibilities in this
field were transferred to the Ministry of Labour. The Mines Department
was concerned with the medical inspection of mines, until the creation
of the Ministry of Fuel and Power in 1942. The Board of Trade, in -
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consultation with the Ministry of Health, was concerned with the
health of merchant seamen. Its duties in this respect were later absorbed
by the Ministry of War Transport. The Service Departments (Admiralty,
War Office and Air Ministry) deal with the health of sailors, soldiers and
airmen.

The General Medical Council—a statutory body—keeps the Medical
Register, determines and supervises the standard of medical educa-
tion, publishes the British Pharmacopoeia, and maintains standards
of medical conduct. The Medical Research Council, a committee of
the Privy Council, fosters, supervises, and co-ordinates medical research.
Nor should one omit to record the influence exercised by the Royal
College of Physicians, the Royal College of Surgeons, the Royal
College of Obstetricians and Gynaecologists, the Worshipful Society
of Apothecaries and the medical faculties of the Universities on public
health and medical education and learning and the advancement of
medical research.

The voluntary organisations which are concerned with medical and
health affairs are legion and all claim on one ground and another to
have their say on questions in which they are interested. The most
important of these bodies are the British Medical Association, ‘which
by its long record of enterprise and initiative has come to be recognised
by official bodies as the negotiating instrument of the profession’, the
Society of Medical Officers of Health, the Royal Sanitary Institute, the
National Association for the Prevention of Tuberculosis and many
others.

All this makes the machinery for the maintenance and advancement
of the public health not only extremely complicated, but, also very
arduous for the medical administrator. No health reform of any magni-
tude can be brought to fruition without lengthy discussions and con-
ferences at which all interested bodies shall be represented or without
reconciling a number of conflicting interests. Such work demands lucid
and reasoned exposition, tact, broadmindedness and conciliation from
government officials.

It says much for the soundness of democratic principles that so much
had been achieved with such complicated machinery and that the
standard of public health at the outbreak of war had reached an un-
precedented level of excellence.

CONCLUSION

Reviewing the Annual Report of the Chief Medical Officer of the
Ministry of Health for the year 1938, in which many of these matters
were recorded, the Editor of the Lancet in an annotation entitled ‘That’s
England’s Health—That Was’,® referred to the year 1938 as the last
complete year of an epoch. That report indicated the direction in which
the stream of public health progress was flowing before the war began.



10 INTRODUCTION

One cannot help feeling the irony of the situation. A fraction of the
money spent upon armaments and armies for destroying life would
have helped to save and prolong hundreds of lives if devoted to public
health and medical services. Such sums could have promoted social
welfare and alleviated the misery and suffering of mankind. At the
same time much had been gained, much had been achieved.

Man lives on the heritage of his ancestors, and, when the British
people were forced into totalitarian war, they marched into battle
fortified by better physique and better health, the gifts of medical and
public health progress.
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CHAPTER 1

PUBLIC HEALTH ADMINISTRATION
AND VITAL STATISTICS IN
ENGLAND AND WALES

GENERAL PREPARATIONS

Authority worked at great pressure under the threat of a national
emergency which it was earnestly hoped would never arise. At
the same time the existing health services had to be fully maintained
and a new health service, the Cancer Service, was planned and organised.

Modern war has led to unprecedented demands on the national health
services. For centuries Great Britain’s insular situation and the protec-
tion of the British Navy enabled the inhabitants to regard war as a time
in which the bulk of the people could pursue their avocations unmolested
while fleets and armies decided the issues at stake on the seas or in other
lands. This enviable dichotomy no longer prevails. Since the last war
the discoveries of science have placed still more powerful weapons of
destruction in the hands of man. The aeroplane can fly immense
distances bearing death between its wings. The courtesy of the old war-
fare has given place in enemy hands to aerial attacks on the civilian
population with the object of frightening a nation into capitulation. The
cities of our land are no longer cities of refuge for invalids, women and
children, but may become the most vulnerable centres of attack. With
these fateful considerations in mind the Ministry of Health had to take
two important measures of protection. One was the organisation of an
Emergency Medical Service, in itself a stupendous task; the other was
the evacuation scheme, which included the evacuation of school children
(in conjunction with the Board of Education), expectant mothers, young
children, cripples, blind persons, etc. from urban centres and their
reception in other areas.

Wisely looking ahead, in 1937 the British Medical Association began
to compile a register of every doctor in the country, in terms of desire and
aptitude for medical service in the Navy, Army and Air Force, or in
Home defence or civil work. Thus at the outbreak of war a complete
record was ready of the whole medical profession and a machinery ready
in the form of a Central Emergency Committee and Local Emergency
Committees throughout the country. When war broke out, they were
reconstituted as Central and Local Medical War Committees. The
Government entrusted to the Central Medical War Committee, in
association with the Committee of Reference of the Royal College of
Physicians and Royal College of Surgeons, the allocation of doctors to

II

F OR nearly two years before the outbreak of war the Central Health



12 MINISTRY OF HEALTH SERVICES

the Forces according to their demands. The local committees with their
knowledge of local needs and personnel endeavoured to see that the
demands of the Forces did not seriously interfere with the medical needs
of the civilian population. Other ways in which the increasing demand
for doctors was met were by the recognition of suitably qualified foreign
medical practitioners and by the assistance of many American volunteer
doctors.

With the help of representatives of the General Nursing Council, the
Royal College of Nursing, the British Red Cross Society, the Order of
St. John of Jerusalem and others, a Central Emergency Committee for
the nursing profession made arrangements for the registration and
recruitment of trained or partially trained nurses available for service
in war-time and the Civil Nursing Reserve was thus established. This
was later taken over by the Ministry of Health, and the Central Emer-
gency Committee was replaced by an advisory council under the
chairmanship of Miss Florence Horsbrugh, M.P., Parliamentary
Secretary to the Ministry.

There were numerous other administrative activities planned and’

organised by the Government and the medical profession during this
period for use in the event of war, which are recorded in this narrative
in relation to special subjects of public health.

MINISTERS AND CHIEF OFFICIALS OF THE MINISTRY OF HEALTH

During the period of preparation in the event of war and during the
years of war the following were Ministers and chief officials of the
Ministry of Health:

Ministers: .. .. The Right Hon. Sir Kingsley Wood, M.P.

1935-8

The Right Hon. Walter Elliot, M.C.,,
F.R.C.P, F.R.S,, M.P.,—1938-40

The Right Hon. Malcolm MacDonald, M.P.,
1940-1

The Right Hon. Ernest Brown, C.H., M.C,,
M.P.—1941-3

The Right Hon. Henry Urmston Willink,
M.C., K.C.,, M.P.—1943-5

The Right Hon. Aneurin Bevan, M.P.—1945

Permanent Secretaries: Sir George Chrystal, K.C.B.—1935-40
Sir John Maude, K.C.B., K.B.E.—1940-5
Sir William Douglas, G.C.B., K.B.E.—1945

Chief Medical Officers: Sir Arthur MacNalty, K.C.B.,, M.D,,
F.R.C.P, F.R.C.S.,, K.H.P.—1935-41
Sir Wilson Jameson, G.B.E., K.C.B., M.D.,
F.R.C.P., K.H.P.—from 1940.
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PUBLIC HEALTH REGIONAL ORGANISATION

The Ministry of Health during this two-year period of preparation
for the event of war set up a regional organisation for their possible
new and onerous responsibilities. For many reasons such an organisa-
tion in time of war was required. For war, under modern conditions,
brings with it countless public health problems which often require
immediate decision by responsible officials without reference to head-
quarters. Especially was such an organisation required to deal with the
war questions of evacuation of school children, young children, pregnant
women, cripples, blind, aged and chronic persons from crowded centres
of population particularly exposed to aerial bombardment. The main
problem for both hospital and civilian evacuation was London, that
unwieldy large collection of buildings which stretches out its tentacles
in so many directions. It was also a possibility in the event of a war
waged under new and unknown conditions that communications might
be temporarily severed with the central seat of government.

The Government therefore divided England into ten regions, each
under the charge of a civil commissioner. There was also a Commis-
sioner for Wales (Region 8). If central communications had been severed
at any time during the war, the commissioner in each region would
have acted for the Government. Under the commissioner were officers
representing the different Government Departments. There was there-
fore in each region a regional office of the Ministry of Health with a
representative staff. This state organisation came into being at the
onset of war. The only criticism of substance directed against it was -
that it was too elaborately planned rather than under-planned.

In each region a hospital officer or officers, appointed by the
Ministry of Health before war broke out, had been working on the
preparation of the hospital scheme in co-operation with the authorities
of local and voluntary hospitals. They were in close touch with the
medical officers of health throughout this period of preparation, so
that those officers who retained responsibility in war-time, as the
officers of local authorities for the organisation of the first aid and
ambulance services, were familiar with the hospital proposals.

The problems on the medical side were so complex and various that
in April 1939, a scheme was organised under which the work of the
medical staff of the Ministry of Health relating to the public health
services of local authorities became partly regionalised. For the purposes
of this scheme England was divided into five regions, and a principal
regional medical officer was appointed by the Minister for each region.
Each principal medical officer was assisted by a small team of medical
officers, selected from the medical staff and so selected as to make
possible some degree of specialisation among the personnel. Offices
were found for the regional staffs who took up residence in their
respective regions some months before the outbreak of war.
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The new arrangement did not involve any substantial alteration in
the previous duties of the medical officers of the Ministry, or in their
relations with local authorities. This regional medical organisation
was an essential element in the preparations which the Ministry made
for the provision of medical services in war-time. It fulfilled its purpose.
The existence of regional staff, closely familiar with local circumstances
and problems was of great assistance to the department. Local authori-
ties, and their officers found it quicker and more convenient to refer
to the principal medical officers in their own regions any questions of
a medical or quasi-medical nature on which the advice or assistance of
the Ministry was desired.

The scheme did not involve any major change in the work of senior
medical officers at the Ministry who were responsible for special
services such as maternity and child welfare and tuberculosis; it relieved
them of a certain amount of routine work and enabled them to cope
with the increased work entailed by the war. In addition to their general
duties, the senior medical officers’ services were available in a consult-
ing capacity to the regional staffs, and also, as in the past, to local
authorities and their officers. The regional scheme necessitated some
re-organisation of the divisions into which the medical work of the
Ministry had been previously divided.

It will be noted that the civil commissioners’ areas in England did
not correspond with those of the principal regional medical officers, so
that a principal regional medical officer was in relation with more than
one civil commissioner.

Through the principal regional medical officer and the hospital
medical officer, headquarters at Whitehall was kept in close touch
with the work of the local authorities and of the voluntary hospitals in
preparing for air-raid casualties and the evacuation or reception of
women and children. These officers continually advised local authorities
and local organisations on air-raid precaution schemes. Their work was
a notable contribution to the maintenance of the public health in war-
time.

CENTRAL ORGANISATION

Centrally a special department of the Ministry of Health was set
up in 1938 to deal with air raid precautions. On the lay side there was
a principal assistant secretary with an assistant secretary, principals
and clerical staff. On the medical side under the general direction of
the Chief Medical Officer, Dr. J. H. Hebb, C.B., C.B.E. (afterwards
Sir John Hebb), Director-General of Medical Services at the Ministry
of Pensions, was seconded to the Ministry of Health and was appointed
Director-General of Emergency Medical Services. His expert knowledge
of hospitals and their administration proved of great value in organising
the Emergency Hospital Service. On his retirement in 1941 he was
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succeeded as Director-General by Sir Francis Fraser, M.D., F.R.C.P.
The Emergency Medical Services department directly organised
the hospital services through the hospital medical officers in the regions.
The liaison with local authority hospitals was effected through the
medical officers of counties and county boroughs. It was necessary also
to organise the voluntary hospitals in each region. This had never been
done before, except in certain areas on a limited scale. The organisation
and linking-up with the work of local authority hospitals was secured
through the public spirit of the voluntary hospital authorities and’
their medical staffs. It involved many conferences and explanations
both centrally in Whitehall and locally. The details of the work of the
Emergency Medical Services throughout the war will be found in
the two volumes of this History devoted to this subject. Many
public health problems arose in the course of the war with which the
Medical Department of the Ministry were concerned. The details of
administration are given under appropriate headings in the account in
this volume of the public health in England and Wales during the
war. :

MEDICAL MAN-POWER

The allocation of medical man-power was a difficult problem which
called for special consideration and machinery. How it was tackled and
solved is told in the first of the Emergency Medical Services volumes,
particularly in Chapter 14 on the Provision of Medical Personnel.
The demobilisation of doctors is dealt with in Chapter 6 of that volume.
Here we are concerned with the effect of the war upon the medical
personnel of the public health services.

Recruitment from Public Health Services to the Forces. The wide range
of medical services provided by local authorities necessitates the
employment of many different types of doctors. The work done is
both administrative and clinical. For the former work mainly whole-
time medical officers are employed, but for the latter a great many
doctors whose primary work is in general or hospital practice are part-
time clinical officers. The extensive recruitment of doctors in these
fields of medical practice had therefore a considerable indirect effect
on the medical man-power available for the public health services. But
the recruitment of whole-time medical officers employed by local
authorities had a direct and even greater effect on these services. As
the war progressed, the equitable distribution among local authorities of
the medical man-power still available for the public health services
became so complex that special measures were necessary.

The precise number of whole-time medical officers employed in the
public health services at the outbreak of war is not known, but it has
been estimated as approximately 2,200. About one-third of these were
women engaged mainly in clinical work for the maternity, child welfare
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and school medical services. As many held posts requiring a post-
graduate diploma a considerable proportion were in the older age groups,
more than one-third of the male practitioners concerned being over
military age.

By the end of 1943, there were 376 whole-time public health medical
officers serving with the Forces which represented 47 per cent. of the
total of fit recruitable male practitioners in the public health service,
and just over 50 per cent. of the recruitable women practitioners. Early
in 1944, it became clear that further recruitment on any large scale from
this field of medical practice would mean serious impairment of the
public health services. So acute was the shortage of public health staff
that when, during the winter of 1944-5, a demand arose for senior
medical officers to serve for a limited period as hygiene specialists in
Germany it was only with the greatest difficulty that 20 suitable men
could be found for the purpose.

Control of Public Health Staff of Local Authorities. There was no
flow of new entrants into the public health services during the war,
since all courses of instruction and examinations for the diploma in
public health had been closed. But loss by death and retirement
inevitably continued, and as time went on public health staffs came to
consist largely of elderly men, men unfit for military service, married
women and aliens.

Control over medical appointments was vested in the Minister of
Health by a series of measures which required local authorities to report
every vacancy to the Minister and prevented their filling it without his
knowledge and approval. Similarly, no whole-time public health medical
officer was free to quit office or seek a post under another local authority
without the Minister’s consent. In general, only temporaryappointments
were allowed even in the case of permanent vacancies. Such compre-
hensive control, though naturally irksome, was clearly necessary and
could not be relaxed, as many hoped, immediately after the end of
hostilities in Europe. (See Ministry of Health Circulars 2818, 2881,
62/45 and 30/46.) From August 1945, however, no individual medical
officer was refused permission to apply for another post but, if successful,
he had to obtain the Minister’s approval of the date he proposed taking
up his new duties. This was in the interest of the authority whose service
he was leaving. In October, the ban on the making of permanent
appointments was partly lifted and authorities of areas with a fairly
large population, say of 100,000 or over, were permitted to advertise
appointments, provided they allowed a period of at least four months
for the receipt of applications in order to give candidates still serving
in the Forces a fair chance to apply. All control of public health medical
man-power was brought to an end in February 1946.

Release and Re-allocation. The release from the Armed Forces of
officers by their age and length of service groups (Class A) began on
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June 18, 1945, and privileged release on the grounds of urgent civil
need (Class B) a month later. Releases of medical personnel were
reported by the Service departments concerned to the Central Medical
War Committee, who in turn notified the Ministry of Health. By the
end of 1945, out of a total of approximately 400 whole-time public
health medical officers serving in the Forces at the end of the war, 116
had been released under Class A, two under class B and a few on the
grounds of ill-health. The position in the public health services was
not, however, immediately improved to that extent, for men released
under Class A were entitled to fifty-six days leave and it was three
months before many of them returned to work. Meanwhile, many
women and some elderly men, deeming their services inessential to the
war effort, decided to retire.

Delay in return to civil duty was particularly serious to local authori-
ties in the case of their senior staff, many of whom were serving as
specialists in the Forces and, although due for release in the early age
service groups, were retained on the grounds of military necessity until
replaced by the recruitment of a civilian specialist of similar category.

To find such replacements was always difficult and sometimes
impossible. For example, in September 1945, when the War Office
asked for a number of venereologists, a survey was undertaken as a result
of which the Minister decided that none of the few V.D. officers could
be spared. A demand in December 1945 for 20 hygiene specialists by
April and 15 more by July 1946 led to a more searching survey of the
available public health man-power resources, as a result of which it was
found (in January 1946) that, excluding men known tobe unfit, there were
only 151 whole-time male medical officers of recruitable age on the
staffs of all the various local authorities, (including nine citizens of
Eire and 35 senior men born in 1905-9) of whom only 55 were engaged
in general public health work. Most of these were in key positions and
could hardly be recruited without dislocating the public health services,
but in the end the Ministry nominated a number which fell far short of
the Army’s requirements, and this led to a further delay in the release
of hygiene officers.

Recruitment of General Practitioners. Under conditions of modern
warfare provision must be made for dealing with large numbers of
casualties on the home front. The civilian demand for medical man-
power, therefore, is not decreased in proportion to the reduction of the
civilian population by recruitment, which in the war raised the strength
of the Armed Forces and Women’s Auxiliary Services of the United
Kingdom from 702,000 in 1939 to over 5,000,000 in 1944. By that time,
some 30 per cent. of medical men and women registered in England and
Wales were in the Services, and the ratio of general practitioners
to civilian population had changed from 1 to 2,184 in 1938 to 1 to
2,635.

C
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As a guide to determining the ‘quota’ of doctors to be recruited from
various areas, the Central Medical War Committee adopted the principle
‘that one doctor should be left to 2,400 people in rural areas, one
to 2,700 in ‘mixed’ areas and one to 3,000 in urban areas; but by the
end of 1942 more than half the total population of England and Wales
were residing in areas where there were more than 3,000 people to each
general practitioner. At that time the highest ratio was one doctor to
about 4,300 and later the ratio rose in some places to 1 to 4,500.

Of the doctors remaining in civil life the majority were over 50 years
of age and at the end of 1942, 8.3 per cent. were over 70 years. The
burden of caring for large numbers of patients was increased by many
other duties arising out of the war, such as the charge of first-aid posts
and the training of nursing and other staff attached thereto, visits to
air raid shelters and ‘incidents’, and the supervision of sick bays and
hostels under the Government evacuation scheme. Recruiting boards
and the ‘works doctor’ service in munition factories were almost
entirely manned by civilian medical practitioners, who also furnished
thousands of medical officers for the Home Guard. As the Chief Medical
Officer of the Ministry of Health wrote in his report “‘On the state of the
public health during six years of war”:

. it is most fortunate that there has been so far little evidence of
lowering of the standard of health. The general practitioner forms the
front line of medicine: upon his skill and devotion much depends, and
no small share of any credit that the medical services deserve for this
maintenance of the public health during six years of war, should fall to
those general practitioners, who, in such difficulties, carried on, and to
those—not a few—who died in harness.

PORT HEALTH ADMINISTRATION

Sea ports. During the war, ports such as Harwich and Dover were
taken over by the Admiralty for the use of the Navy and traffic from
many ports was diverted owing to enemy action and the introduction of
the convoy system. Public health staffs were depleted by the call to the
Armed Forces and as the war progressed much strain was thrown on
the staff that remained, and the bombing and shelling of sea-ports by
the enemy caused port inspection work to be done under hazardous
and difficult conditions. Many activities nonessential to the war effort
were perforce temporarily suspended. Fortunately, owing to the almost
complete cessation of peace-time passenger traffic fewer ships arrived
with dangerous infectious diseases on board, although three large vessels
on which smallpox had occurred entered the Port of Liverpool from
the East.

No case of plague was reported, but throughout the war, as ever, the
danger of rat plague being brought to this country was a constant
anxiety to port health authorities. Deratisation of ships was done either
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by fumigation with a lethal gas or by trapping and poison, and ex-
perience showed that hydrogen cyanide, under proper precautions, is
now more and more the method of choice when fumigation is neces-
sary. In the years 1939—45 a total of 22,357 International Certificates
of deratisation and exemption from deratisation was given at the 23
ports approved for the issue of certificates. The Ministry of Transport
issued a memorandum on the rat-proofing of ships, which should go
far to lessen the risk and minimise the necessity for regular fumigation.

The Conventions of 1944. Towards the end of 1943 when the United
Nations Relief and Rehabilitation Administration (UNRRA) was formed,
one of the main aims was to provide aid in the prevention of pestilence.
Fears were then expressed of the danger of epidemics in the liberated
countries and, as Paris was then in enemy hands and no help could be
obtained from the Office International d’Hygiéne publique, an expert
Commission on Quarantine, under the chairmanship of Dr. P. G. Stock,
was set up, the terms of reference being to consider the scope of the
existing International Sanitary Conventions and to draft any necessary
amendments of an emergency nature, taking into account the progress of
medical knowledge since the Conventions of 1926 and 1933 were pre-
pared—particularly in regard to yellow fever and the increasing speed of
air travel. As a result, two new International Sanitary Conventions came
into force on January 15, 1945 (UNRRA becoming the International
body responsible for administering them for the time being), viz. the
International (Maritime) Sanitary Convention of 1944, amending the
International Sanitary Convention of 1926, and the International
(Aerial) Sanitary Convention of 1944, amending the International
Sanitary Convention for Aerial Navigation of 1933.

Both Conventions were ratified by His Majesty’s Government and
the new Convention modifying the International Sanitary Convention
of 1926 was implemented by the Port Health Amendment Regulations,
which were issued in October 1945. The opportunity was taken to alter
the title of the existing ‘Port Sanitary Regulations’ to ‘Port Health
Regulations’ the designation ‘Port Sanitary Authority’ having been
changed to ‘Port Health Authority’ by the Public Health Act of 1936;
but there were then difficulties in making the consequential amend-
ment in the title of the Regulations. This change perhaps marked the
end of the old conception of Port Administration embodied in the Public
Health Act of 1872, and our seaports at last had Port Health Authorities
and Port Health Regulations.

Airports. In war-time air travel was almost entirely restricted to
military personnel and persons on Government service. Airfields
came largely under R.A.F. control, the only airports entirely administered
by the civil authorities being Hurn, near Christchurch, which was used
for land planes, and Poole Harbour for sea planes. To deal with the
health problems at other airfields the R.A.F. Medical Service undertook
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the medical supervision of travellers arriving from abroad. In fact,
little infectious disease was found amongst incoming travellers.

The International (Aerial) Sanitary Convention 1944, although
ratified by H.M. Government by the end of the war had not been fully
implemented pending legislation, for which the Minister of Civil
Aviation was to be responsible, to give effect to the Government’s pro-
posals regarding civil air traffic.

WATER SUPPLIES

Strict vigilance was exercised in regard to the purity of water supplies
throughout the war.

During the air raids of 1940-1, much damage to public services
occurred including the fracture of water mains of all sizes. Sewage mains
also suffered damage from bombing, and there were occasions when
water supplies seemed to be in danger of contamination by sewage.
The steps taken by the Ministry of Health and the various local authori-
ties successfully overcame these dangers.

Representatives of the Ministry of Health held meetings with
representatives of the three Fighting Services to discuss precautions for
the avoidance of accidental contamination of water supplies by sewage
effluents, etc., from newly-erected camps or aerodromes. Conferences
were also held with various local war agricultural committees, when
questions concerning the cultivation of gathering grounds for water
supplies arose. Occasionally, proposals by the Fire Prevention Executive
were submitted to the Ministry of Health for advice as to whether
their adoption would interfere with the purity of water supplies.

In the summer of 1940, to avoid the risk of intentional pollution of
water supplies by enemy agents, the Ministry of Health issued two circu-
lars (2086 and 2086a), which required all but the smallest water authori-
ties to chlorinate their supplies; the dose of chlorine suggested was up to
one part per million. Many water undertakers—local authority under-
takings, statutory water companies and private companies—adopted
the reactionary view that chlorination by itself adequately safeguarded
the consumer against accidental or unexpected contamination. The
Ministry has emphasised that ‘to seek a wholesome source of water
supply and to keep it wholesome is more important than to rely upon
the successful treatment of a polluted water’. As stated in their Memo.
22, ‘On the day-to-day management of water undertakings’, to treat a
contaminated or a potentially contaminated water supply solely by
chlorination is fraught with danger and chlorine should only be used in
conjunction with some other form of treatment, and as a second line of
defence.

The lesson was also driven home that every water undertaker should
ensure by constant care and vigilance that the supply is not in danger
of contamination from fresh and unsuspected sources, and by means
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of frequent regular examinations of the raw water should obtain a clear
idea of what is ‘the normal’ for the water under his care, so that any
deviations from it can be immediately noticed and investigated.

In the latter years of the war the Ministry of Health reviewed plans
for increasing the number of piped water supplies in England and Wales,
and a Water Act was passed by Parliament in 1945.

In the rural areas, where still many houses draw their water from
shallow wells and other sources which may not be satisfactory, it was
evident that new sources would have to be found. Thus the work of
the war years paved the way for progress in the distribution of pure
water supplies to the community.

THE REGIONAL INSURANCE MEDICAL SERVICE

The Regional Insurance Medical Service of the Ministry of Health
had in peace-time two main functions: first, to give advice when
doubt arose as to whether an insured person was incapable of work and
therefore entitled to sickness or disablement benefit under the Health
Insurance Acts, and, second, to give general advice to medical practi-
tioners on questions arising from their insurance practice. At the out-
break of the war this service was suspended as its members were being
employed by the Ministry and other Government Departments on war
work of urgent importance. During the year 1940, the Service was
revived for a few months, but increasing war demands for its whole-time
medical staff necessitated its further suspension. In April 1945 it was
decided to restore the service in a limited form. Medical examination
centres situated throughout the country were obtained and equipped,
and the first sessions for the examination of insured persons were held in
May. Approved societies were informed that the number of references
per month should not, in general, exceed 50 per cent. of the references
made per month during the first half of 1939, that no insured person
should be referred who lived outside the radius of twenty-five miles
from the nearest medical examination centre and that some types of
references, for instance, ‘consultation’ reference, could not be accepted.

In their capacity as medical referees on the question of incapacity for
work of insured persons claiming sickness benefit the insurance regional
medical staff during the latter half of 1945 dealt with 62,454 references,
of which 62, 236 were referred to them by approved societies and 218 by
insurance practitioners.

A new type of reference work was also performed by the insurance
regional medical staff during the year 1945. After the passing of the
Disabled Persons (Employment) Act, 1944, it was obvious that some of
the disabled persons who applied to have their names placed on the
Register of Disabled Persons set up by that Act would require medical
examination and the Ministry of Health arranged that the insurance
medical staff would make any medical examination required for this
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purpose by the Ministry of Labour and National Service. Such medical
examination was needed in connexion with the scheme of registration,
with the provisions of courses of vocational training and industrial
rehabilitation and with the placing of disabled persons in suitable
employment.

During the war the insurance regional medical staff could not as a
routine visit medical practitioners to discuss points arising from their
prescribing, but an occasional visit was paid when circumstances
appeared to warrant it.

The Maintenance of the Insurance Medical Service during the War.
The insurance medical service was maintained during the war under
circumstances of great difficulty. As the war continued, the demands of
the Armed Forces for medical men increased and the recruiting of
general practitioners became more difficult. In describing the work of
the Central Medical War Committee (E.M.S. Volume I, Chapter 14,
The Provision of Medical Personnel) and in referring to the recruitment
of general practitioners in this chapter,accounts are given of the problem
and the contribution made by elderly and retired practitioners to main-
tain the Service under a steadily increasing strain. The normal inflow
of new practitioners was completely devoted to the Services, for even
those found medically unfit for the fighting Services were almost all
employed in hospitals, while death, retirement and breakdown con-
tinually depleted the ranks of the seniors. There was little evidence
of a lowering of the standard of health during six years of war, and for
this no little credit is due to the skill and devotion of insurance medical
practitioners.

Work of the Service. As an illustration of the work of the Insurance
Medical Service in war-time, the statistics for the year 1945, the last
year of the war, may be given.

The number of persons entitled to the medical benefits of the service
in England and Wales was 17,620,000.

The following table shows the number of insured persons who
elected to obtain treatment from insurance practitioners or from medical
aid institutions approved by the Minister of Health, or who, with the
consent of the respective insurance committee, made their own arrange-
ments for treatment. There were 578,514 insured persons who had not
so far selected a method of receiving treatment:

Number of Insured Persons
On lists of On lists of Making their
insurance approved own
practitioners institutions arrangements
England . . . . 15,960,885 100,420 12,230
Wales . . . . . 930,902 36,593 456
Totals—England and Wales . 16,891,787 137,013 12,686
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The total cost of medical benefit, exclusive of the cost of admini-
stration, was £13,576,140, of which £9,558,100 was for the remunera-
tion of practitioners and £ 4,018,040 for the medicines and appliances.

PROTECTION OF PRACTICES

When the war began, a voluntary scheme was devised by the British
Medical Association for local adoption for the protection of the practices
of medical practitioners who were, or might be, called to do national
service. The principle of the scheme was that a practitioner could, if he
wished, leave the practice in the collective care of those practitioners
remaining in the area who were willing to participate in the scheme. A
practitioner acted as the absentee practitioner’s deputy, any payment
or remuneration received for the patients being divided between the
absentee and the acting practitioner. All acceptances of new insured
patients were regarded as temporary only, patients being accorded a right
on eventual return of the absentee practitioner to make a fresh choice of
doctor. A new Regulation was made sanctioning the regularising of the
‘temporary’ lists of insured patients. (The National Health Insurance
(Medical Benefit) Amendment Regulations (No. 3) 1940—S.R. and O.
No. 542.)

The voluntary arrangement left a non-participating practitioner in a
favourable position to increase his own practice at the expense of the
absentee, and amendments of the allocation and distribution schemes
were accordingly promoted by the insurance and panel committees in
many areas with a view to placing participation, in so far as insurance
practitioners were concerned, on a compulsory basis, so that an insurance
practitioner would be debarred from accepting for treatment an insured
person on the list of an absentee practitioner, except on the terms
embodied in the schemes as so amended. In all, schemes of this nature
were approved in 27 of the 49 county areas and 50 of the 79 county
boroughs.

The majority of these amendments of the allocation and distribution
schemes also embodied an amendment to the terms of service, by
which practitioners had the same rights, privileges, obligations and
liabilities in respect of patients of absentee practitioners, as though they
themselves were principals in relation to them. Some of the earlier
schemes however, did not contain this provision, so that in the event of
any failure of an acting practitioner to observe the terms of service
applicable to him, the only person who could be held responsible was the
absent principal and the same applied to the voluntary schemes where
no such amendment of the allocation and distribution schemes was
in force. A further amending Regulation (National Health Insurance
(Medical Benefit) Amendment Regulations, 1942—S.R. and O. No. 547)
was accordingly made applying the terms of service in such cases to
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the so-called ‘acting’ practitioners generally wherever a protection of
practices scheme, voluntary or otherwise, was in force.

At a later date, further extensions of the principle embodied in the
protection of practices scheme were promoted by the British Medical
Association and adopted in various localities, though not to the same
extent as the earlier schemes, covering the cases of practitioners who
died or became permanently incapacitated, so as to preserve the goodwill
of a doctor’s practice until conditions might be favourable for its disposal ;
and in some instances the extension also covered cases of temporary
incapacity. A number of insurance and panel committees consequently
promoted further amendments, which were approved by the Depart-
ment, of the allocation and distribution schemes, covering the same
ground. There were also a few cases of amendments being approved
to facilitate the acceptance by acting practitioners of new patients on
behalf of absentees. This was done mainly in order that doctors should
not be debarred by their absence from obtaining some advantage from
the new entrants into insurance on January 1, 1942, when the income
limits under the National Health Insurance Acts were raised under the
National Health Insurance, Contributory Pensions and Workmen’s
Compensation Act, 1941, though it was not possible to differentiate
new entrants under this Act from other new entrants into Insurance.

DENTAL SERVICES
THE REGIONAL INSURANCE DENTAL SERVICE

Under the dental benefit scheme, approved societies and dentists
could seek the advice of regional dental officers of the Ministry of Health
on matters relating to treatment proposed or completed for insured
persons. In the year 1939 up to August 26, when the service was
temporarily suspended, 31,062 such references had been received, and
the staff employed consisted of 17 whole-time dental officers, assisted
by some 30 part-time referees situated in various parts of the country.
The service was resumed in a modified form in November 1939, and
under the revised arrangements, whole-time officers were attached to
the headquarters of each region, whilst the employment of part-time
staff was discontinued. During the war, sessions for the examination
of insured persons at special centres were discontinued, largely because
of the risk attaching to the concentration of numbers of people at
centres in what might prove to be vulnerable areas. Provision was there-
fore made for insured persons to be examined at the surgeries of their
dentists, or at their homes. The whole-time regional dental staff could
only cope with a reduced number of references ; and approved societies
were advised in A.S. Circular 323 as to limitation of the number of
cases to be referred.

From November 1939 to December 1945, in England 57,662 cases
were examined by the regional dental officers, and in Wales 2,756 cases.
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A special record was kept of the dental condition of juvenile contributors
in age groups 17, 18, 19, referred. The insurance dental service also
advised on the provision of dentists and dental equipment under the
Emergency Medical Services (see E.M.S. Volume I, Chapters 1 and 3)
and on maternity and child welfare dental schemes, including an
investigation into the dental condition of children in day and residential
nurseries in London in 1944-5. In 1942, at the request of the Ministry of
Supply, they surveyed the dental condition of industrial workers in
three Royal Ordnance Factories, one in South Wales, another in the
Midlands and a third in the north of England. (See Report of the C.M.O.
of the Ministry of Health, 1939-45, pp. 197-206). The dental staff of
the Ministry of Health advised generally on dental equipment and
supplies throughout the war and was frequently called upon to advise
the Emergency Medical Service and the Ministry of Supply on the
dental instruments and materials necessary for efficient dental practice.

Denture materials. In 1942 the loss of the rubber producing areas in
the Far East necessitated the substitution of some other material for
vulcanite which had been used for the large majority of artificial
dentures. A committee was appointed by the Minister of Health to
consider this question, and it advised the Ministry of Supply that
certain brands of acrylic resin denture material, then on the market,
could be regarded as satisfactory substitutes for dental rubber. In order
to assist dentists and their mechanics a leaflet explaining the technique
and certain precautions required in the use of acrylic resin was issued
by the Ministry of Health.

DENTAL MAN-POWER

Dental War Committee. Reference is made in E.M.S. Volume I,
Chapter 1, to the setting up of a Central Dental Emergency Committee
and to work of the Dental War Committee. Prior to the outbreak of
war, considerable numbers of dentists had volunteered for service with
the Forces. Recruitment on a voluntary basis failed to meet the growing
demand for dentists, and early in 1940 compulsory recruitment was
instituted.

Inter-Departmental Committee on Dentistry. This committee, under
the Chairmanship of Lord Teviot, in their interim report of November
1944 (Cmd. 6565) and in their final report of February 1946 (Cmd.
6727) drew attention to the serious shortage of dentists and dental
mechanics which was likely to be experienced unless vigorous measures
were taken to increase the rate of recruitment. (See Report of the C.M.O.
of the Ministry of Health, 1939—45, pp. 207, 208.)

CHANNEL ISLANDS DENTAL SURVEY

An account of a dental survey carried out after the relief of the
Channel Islands will be found in Chapter 5 of Part II of this volume.
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REPATRIATED PRISONERS-OF-WAR

Special arrangements were made to provide free dental treatment for
repatriated prisoners-of-war and civilian internees. Under this scheme
treatment was given at E.M.S. hospitals with special dental units or
by private practitioners selected by the patients. Application had to
be made to the Senior Dental Officer, Ministry of Health, and then a
form was issued so that an estimate of the dental treatment required
could be submitted for approval under conditions similar to those
applying to E.M.S. and dental benefit cases. From October 1 to Decem-
ber 31, 1945, 862 applications for dental treatment were received, the
majority from civilians repatriated from the Far East. Among the re-
patriated internees dealt with under the scheme, the number of teeth
conserved exceeded the number requiring extraction.

CONCLUSION

This brief account of dental services during the war indicates that
the regional dental staff of the Ministry of Health and dentists
generally in England and Wales, their numbers much depleted, in

various ways contributed appreciably to the maintenance of the national
health.

THE EMERGENCY PUBLIC HEALTH LABORATORY SERVICE

Public health laboratory work in its origin was due to the stimulating
influence of Sir John Simon and of his successors at the Local Govern-
ment Board—George Buchanan, Richard Thorne Thorne and William
Power. Simon regarded it as essential that special investigations should
be promptly made in all parts of England and Wales wherever and
whenever the local prevalence of disease afforded ground for appre-
hending the existence of epidemics or the prevalence of local occupa-
tional or other insanitary conditions. Also, special laboratory investi-
gations were made by the department for the elucidation of obscure
aetiological questions, and for bringing the data so obtained to bear on
public health administration.

The Royal Commission on Tuberculosis, appointed in 1901, worked
for ten years on the question of bovine tuberculosis. Its brilliant staff of
research workers which achieved important results included Dr. A. E.
Eastwood and Dr. Fred Griffith. At the end of the commission’s work
in 1911 these men were appointed pathologists to the Local Government
Board. The Board (afterwards the Ministry of Health) established a
laboratory of its own in London where Eastwood and Griffith and
later W. M. Scott conducted a series of important researches on
meningococci, haemolytic streptococci and food poisoning which gained
international recognition. This central laboratory acted in a consultative
capacity for the whole country. To the great loss of public health, both
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Fred Griffith and W. M. Scott were killed in an air raid on London
in 1941.

Since the days of Simon the central health authority had encouraged
the development of pathological work by local authorities, but only the
most important of them could maintain their own laboratories. The rest
had to rely on laboratories, often far off, a system of postal pathology,
with often no consultation between the medical officer who took the
sample and the pathologist or technician who examined it. The relatively
high cost of laboratory provision deterred many of the smaller authorities
from seeking pathological help. Under these conditions, many out-
breaks of infectious disease were perfunctorily investigated.

Sir Arthur Newsholme, when he was Medical Officer of the Local
Government Board, was anxious to establish a comprehensive service,
and urged the provision of pathological facilities for the diagnosis and
treatment of a large number of diseases in his annual report for the
year 1912-13, in which was set out a statement of the facilities already
provided at that time by some larger authorities. As a result of these
representations, provision for general pathological services through
local authorities was made in the financial estimates of the Government
for the year 1913, but the advent of the first world war postponed
central action until 1938.

In this year, in view of the lack of adequate laboratory facilities and
the risk of serious epidemics under war conditions, the Government
decided to include plans for an Emergency Public Health Laboratory
Service among their preparations for war. The planning and direction
of the Service were entrusted to the Medical Research Council, acting
first for the Committee of Imperial Defence, and later for the Ministry
of Health. A separate scheme was organised by the Department of
Health for Scotland in consultation with the Council (see Emergency
Medical Services in Scotland, E.M.S. Volume II, Part I, Chapter 3).

The service, with Prof. G. S. Wilson, M.D., F.R.C.P. as Director,
was mobilised in full by the Council at the outbreak of war. It then
consisted of three central laboratories at Oxford, Cambridge and Cardiff
respectively, sixteen smaller constituent laboratories and six associated
University laboratories. In addition ten public health laboratories were
established in the London sectors which, for convenience of administra-
tion, were incorporated in the Emergency Medical Services under the
Ministry of Health; this number was subsequently reduced to seven.
Further, since the work of the service covered only part of the country,
a number of the larger pre-existing public health laboratories owned
by the county councils, municipal authorities, or, in a few instances,
private pathologists, were associated with it.

The service greatly augmented and co-ordinated the existing facilities
for bacteriological diagnosis, gave valuable help to the Forces, did
routine work for a number of local authorities, provided reference
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laboratories for bacteriological and other problems, distributed vaccines
and sera and at the invitation of medical officers of health took part
in field investigations of infectious disease. A more detailed account of
the Service’s organisation and war work will be found in the Medical
Research Volume of this History and in the list of references below.

By the end of the war the Emergency Public Health Laboratory
Service had proved its value. By constant research and by the adoption
of the best technical methods available it had set a high standard of
work which necessarily reacted favourably on other laboratories. In
many parts of the country it had become an integral part of the public
health organisation, and early in 1944 the Ministry of Health pro-
posed to continue it on a peace-time basis and to extend it to the whole
of England and Wales. Provision to this effect was made in the National
Health Service Act, 1946, and the Public Health Laboratory Service
as a permanent service came into operation immediately. The Medical
Research Council agreed to administer the service for an initial period
of five years, and the work began of building up a national organisation
that would provide a public health laboratory and epidemiological
service for the whole country. Clinical pathology in the National Health
Service is under the general control of the Regional Hospital Boards,
but it is expected that public health and hospital laboratories will work
in close co-operation.

HEALTH PUBLICITY

For many years the Central Health Department through the medium
of the press, lectures, films, radio posters, leaflets and exhibitions, has
brought to the attention of the public the ways in which health can be
secured and maintained and disease prevented. The progressive local
authorities and voluntary health organisations aided the Department
in this endeavour, while the establishment of the Central Council for
Health Education with the support and encouragement of the Ministry
of Health greatly facilitated it.

The war gave an additional impetus to health educational activities.
The first stimulus came from the revelations of the habits and conditions
of certain town dwellers which followed the national evacuation scheme
and from the general fears expressed by press and public in regard to
the risk of epidemics through overcrowding of the air raid shelters in
1940. Much publicity was given by the newspapers and the B.B.C. to
the steps taken to improve conditions in the shelters, to the educational
work of the doctors and nurses attached to medical aid posts, and to the
advice on health given to shelterers by posters and leaflets. In the words
of the Chief Medical Officer of the Ministry of Health the public began
to realise that ‘germs might be as dangerous as Germans’.

Throughout the war there was no restriction on publication of health
statistics (except for local population figures); but a real danger existed
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of the spread of unconfirmed reports, and even wild rumours, about
outbreaks of disease. That danger was met and overcome by a depart-
mental policy of full, frank and regular press conferences and reporting
which secured and maintained the confidence of the press and the
general public. These meetings and official broadcast talks became a
most useful means of health education.

The next development was the use of the whole range of publicity
media made available to the Department through the Ministry of
Information, for specific education campaigns on diphtheria, droplet
infection and the venereal diseases. Posters by humorous artists, with
the caption ‘Coughs and Sneezes Spread Diseases’, exhorted the public
to remember the individual’s responsibility to the community and ‘to
trap the germs in their handkerchiefs’.

The campaigns against diphtheria and the venereal diseases were
each planned on a long-term basis. In the case of diphtheria immunisa-
tion the successive phases and objectives were (1) 1941-2, the employ-
ment of publicity on a national scale to reduce the great mass of the
unimmunised, paying most attention to the largest and most accessible
group, the school children; (2) 1943—4, concentration on children under
5 years of age; (3) 1945, concentration on children of one year old. With
this campaign, organised schemes for the personal persuasion of parents
by doctors, health visitors and teachers were associated. Every year since
1942, a pamphlet setting out details of the central publicity campaign
and of the material and facilities offered for campaigns was sent by the
Ministry of Health to local authorities. In each of these years between
three and four hundred local authorities took advantage of this
assistance.

The first objective of the venereal diseases campaign was to break
the ‘taboo’ on public discussion of the problem through the press and
radio; the second objective, a continuous one, was to disseminate
detailed education on the subject.

All these campaigns were conducted in collaboration with the Central
Council for Health Education, which continued and expanded its
work by organising film lectures and providing other assistance and
material for local authorities.

The Ministry of Health continued to develop its educational work on
maternity and child welfare. In collaboration with the British Medical
Association, publicity was given through the press, broadcasting and
the cinema to the rules of the Good Patient Movement—how to ‘help
your doctor’ to carry the burdens of war-time winters. Films produced
for the Ministry on scabies, plastic surgery and neuro-psychiatry were
shown to medical audiences throughout Great Britain and in many
parts of the Empire and the United States. The Ministry also assisted
the British Council in the making of films for both professional and
general audiences oversea.
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In these various ways of health education the co-operation of the
general public was enlisted in the maintenance of national health during
the war years.

THE PLANNING OF A NATIONAL HEALTH SERVICE

It is interesting to note how changes imposed to meet the needs of
war have contributed to the organisation of the present National
Health Service.

At first organised preventive medicine in England and Wales con-
cerned itself chiefly with environmental hygiene. The years 1875 to
1900 covered a long series of progressive reforms under the direction of
the Local Government Board, which supervised especially such local
government as related to the public health and the relief of the poor.
These measures were followed by a general decline in mortality and a
great improvement in the national health. From the reign of King
Edward VII onwards the personal health services, that is, the services
concerned with the welfare of the individual, were established and
developed. First came the School Medical Service in 1907. It was
followed by the National Health Insurance Scheme, which from 1913
provided a general practitioner service for all workers earning not more
than £250 per annum (later £420). This was followed by the tuberculosis
service, the maternity and child welfare service, the venereal diseases
service and last of all by the cancer service. As regards hospitals,
hospitals for the isolation and treatment of infectious disease were
provided by local authorities; the Poor Law hospitals since 1930 had
come under the control of the major local authorities; and many of
these authorities had built new and well-equipped municipal and
county hospitals.

These services, excellent in themselves, were set up to meet some
particular need and for the benefit of special groups of the population.
They suffered from lack of co-ordination and from administrative
regulations which prevented co-ordination. The National Health
Insurance Scheme provided a general practitioner service only, without
consultant advice and hospital treatment, and was completely separated
from the health services of local authorities. Although the Local
Government Act of 1929 provided for arrangements being made
between the major local authorities and the authorities of voluntary
hospitals for the co-ordinated hospital treatment of persons in their
area, for the most part the voluntary hospitals kept apart from
municipal hospitals and one another, while municipal hospitals were
developed without regard to the circumstances of neighbouring local
authorities and without co-ordination with the resources of the voluntary
hospital system.

It had long been realised that reform and reorganisation of the
health services were required. As far back as 1920, a proposal for the
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integration of medical services was propounded in an interim report
of the Consultative Council for Allied and Medical Services. This
council was appointed by the Minister of Health and Lord Dawson of
Penn was its chairman. The proposal contemplated, in the districts of
small population, primary health centres, mainly under the control
of general practitioners; secondly, centres served by consultants in
the more populous places and a link with the nearest teaching hospital
centre. This plan is the parent of all regional schemes of health services.
It represented an honest and able attempt to reconcile conflicting
medical interests for the benefit of the public. It is regrettable that
medical and public opinion were not at the time sufficiently enlightened
to give adequate consideration to this report. The proposal might have
been worked out on an experimental basis in one or two areas. Something
of the kind was indeed attempted in Gloucestershire, but through lack
of central encouragement it achieved only partial success.

In 1936, the Chief Medical Officer of the Ministry of Health (Sir
Arthur MacNalty) submitted a memorandum to the Minister of Health,
(Sir Kingsley Wood) on specialist services. The memorandum appreci-
ated that the circumstances of that time and the heavy drain on national
expenditure might not permit of the setting up of a complete and
comprehensive scheme of specialist services by local authorities in
the near future. It did, however, review the present provision, traced the
steps that had already been taken to provide certain services of a specialist
character, pointed out the need for co-ordination and integration of these
existing services, and indicated ways of development which could
reasonably be taken by local authorities, with the aid of voluntary
hospitals to provide more specialist advice and treatment for the
inhabitants of their areas. The substance of this memorandum formed
the introduction to the annual report of the Chief Medical Officer for
1937. The memorandum further advised the inclusion of dependants
and the provision of specialist advice and treatment in the National
Health Insurance Scheme. The threat of war and the additional burden
of work thrown upon the Ministry of Health prevented any action
being taken upon this memorandum.*

Other publications bearing on this question of reform of the Health
Services were the British Medical Association’s proposals for ‘A General
Medical Service for the Nation’, 1930 (revised in 1938); the report on
the Scottish Health Services (Cmd. 5204) in 1936; the report on the
British Health Services by Political and Economic Planning in 1937;
the Sankey Report of the same year, which gave the views of a com-
mission set up by the British Hospitals Association to review the whole
position of the voluntary hospitals; the draft interim report of the
Medical Planning Commission of the British Medical Association;

* See also MACNALTY, A. S. The Reform of the Public Health Services. Report to
Nuffield College, Oxford. Oxford University Press, 1943.
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the report of the Society of Medical Officers of Health on ‘A National
Health Service’; and finally, in 1942, the report by Sir William
Beveridge (afterwards Lord Beveridge) on ‘Social Insurance and Allied
Services’, which called for the establishment of a comprehensive
medical service as Assumption B of the three assumptions on which his
proposals rested. In detail these several reports differed, but they agreed
in the desire to see a wiser planning and a better use of the national
health services; the re-integration of the separate services into a single
comprehensive service; and thereby an advance towards making the
promotion of health the first object of medical planning and care.

The successful co-operation of the voluntary and municipal hospitals
with the Central Government in the Emergency Hospital Service,
and the work of King Edward VII's Hospital Fund for London and the
Nuffield Provincial Hospitals Trust further paved the way for a perma-
nent national hospital service, as did the Ministry of Health’s surveys
of hospitals throughout the country both before and during the war.

The Government whole-heartedly welcomed the proposal for a
comprehensive Health Service and early in 1943 the Minister of Health
and the Secretary of State for Scotland began discussions with repre-
sentatives of the interests most concerned, namely, the medical pro-
fession, the voluntary hospitals and the major local authorities.

Following on these preliminary consultations, in a White Paper
entitled ‘A National Health Service’ (Cmd. 6502), published in 1944, the
Government made proposals for the establishment of such a service
as a preliminary to introducing legislation to Parliament. This document
embodied the considered views of a number of public health and
medical authorities and stated the following five general principles as
implicit in the organisation of the scheme.

1. Freedom for people to use or not to use the facilities of the service.

2. Freedom for people to choose their own medical advisers under the
new arrangements as much as heretofore.

3. Freedom for the medical practitioner to pursue his professional
methods in his own individual way, and not to be subject to outside
clinical interference.

4. The personal doctor-patient relationship to be preserved and the
whole service founded on the family-doctor idea.

5. The principles to be combined with an appropriate degree of public
organisation directed to ensure the proper provision of the services, through
better distribution of resources and the employment of new methods such
as group practice in health centres.

Other proposals postulated that central responsibility to Parliament
and the people would lie with the Minister of Health and that he would
be advised by a Central Health Services Council representative of
general and specialist medical practice, medical teaching, hospital
organisation and other professional interests.
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The organisation of the service would be based on the County and
County borough councils, combining as joint authorities where neces-
sary, such larger areas being designated by the Minister for the admini-
stration of the hospital and consultant services. The ‘clinic’ and other
local services previously organised by the separate local authorities
would be planned on an ‘area’ basis and be administered usually by
the major local authorities.

For the requirements of general practice a new central body, the
Central Medical Board, would be established.

These services covering the whole range of medical provision for
the individual would be free to all, in the sense that no payment would
be made at the time for the service used. The cost of the National Health
Service would be met through the new Social Insurance Scheme, and
by contributions from central and local public moneys.

After the appearance of the White Paper it was intended that dis-
cussions with representatives of the medical profession, the voluntary
hospitals and the local authorities should take place upon it, but the
restrictions upon large meetings and travel and the flying bomb attacks,
prevented any effective progress with the discussions until the end of
1944 and the early months of 1945. During these conferences the
Health Ministers received suggestions from the representatives con-
sulted, which they agreed should be submitted to the Government as
constituting helpful modifications of the original scheme. The end of
the Coalition Government in May 1945 and the coming into being of
the Labour Government in July called a temporary halt in the prepara-
tion of the legislation, but on March 19, 1946, Mr. Aneurin Bevan,
the Minister of Health, presented to Parliament a Bill for the establish-
ment of a comprehensive Health Service. This became law as the
National Health Service Act, the appointed day for the setting-up of
the new Service being July 15, 1948. The Act embodied the principles
of the White Paper and retained many of its features. The most sweeping
modification was in the Hospitals plan, all hospitals, municipal and
voluntary (with a few exceptions) being owned by the Minister of
Health, who delegates their management, and the provision of specialist
services generally to regional boards appointed by himself. Medical
and dental schools and teaching hospitals were not transferred to the
Minister and teaching hospitals were excluded from the control of
the regional board.

The Medical History of the War would not be complete without
this account of the steps taken to plan a National Health Service. It is a
tribute to the foresight and imperturbability of the British people that
the ground work of so revolutionary a change in the interests of national
health was surveyed and planned when the country itself was waging
a fierce struggle for national existence.

D
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INTER-DEPARTMENTAL COMMITTEE ON MEDICAL SCHOOLS

A less striking but equally statesmanlike action was the appointment
in March 1942, by the Minister of Health and Secretary of State for
Scotland of an inter-departmental committee, under the chairmanship
of Sir William Goodenough, Bart., to ‘inquire into the organisation of
Medical Schools, particularly in regard to facilities for clinical teaching
and research, and to make recommendations’. The committee reported
in May 1944 (Report of Inter-departmental Committee on Medical
Schools (1944), London, H.M. Stationery Office). It recommended a
comprehensive programme for the reform and development of medical
education and research, and included in its purview the appointment
and payment of teaching staff, the provision of an adequate range and
variety of clinical material and of suitable laboratory accommodation
and equipment for teaching and research, and arrangements for post-
graduate teaching and research. The Government invited the universi-
ties, medical schools and teaching hospitals to give the report early
consideration. Thus, amid the clash of war’s alarms, the British Govern-
ment prepared for the future in the sphere of British medicine.

VITAL STATISTICS—ENGLAND AND WALES 1939-1945

POPULATION

The population of England and Wales as enumerated at the census in
April 1931, was 39,952,377, and that of Great Britain 44,795,357. On
September 29, 1939, the civilian population of England and Wales
enumerated for the purposes of the national register was 40,652,000
and the total population at mid-1939 was estimated at 41,460,000. The
latter figure has been used as a provisional basis for national birth rates
during 1939-45; but for the study of death rates a mean population
during each year was calculated by averaging quarterly estimates of the
civilian population derived from the national register, births, deaths,
movements into and out of the Services and migration records. These
mean populations are shown in the table on p. 35.

Children under 15 years of age declined in number from 8-79 million
in 1938 to the low level of 8-53 million in 1942, but increased again by
1944 to 8:67 million and by 1945 to 8-75 million. The loss of 4 million
persons at ages 15 to 64 between 1939 and 1944 merely reflects transfer
from the civilian population; but the addition of half a million older
persons during five years of war carries important implications for the
provision of future health and pension services.

Taking into account men in the Services both at home and abroad at
the middle of 1941, the rate of decennial increase in population since
1931 was 4-4 per cent., compared with §-5 from 1921 to 1931 and 4-9
per cent. from 1911 to 1921.
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The estimated mean population of civilians in England and Wales
during 1945 was 38,157,000. This denoted an increase as compared
with 1944 of 372,000.

England and Wales: Estimated Mean Population in thousands
by Age and Sex in each year 1939 to 1945

(Excluding non-civilian Males after September 3, 1939,
and non-civilian Females after Fune 30, 1941)

Sex and age 1939 1940 1941 1942 1943 1944 1945
Males:

o— . .| 44161 | 4392 4330 4325 | 4358 | 4407 | 4,454

15— . .| 13,6732 12,231 | 11,247 | 10,776 | 10,215 9,976 | 10,108

65 and over 1,598:2 1,620 1,651 1,701 1,761 1,805 1,850

All ages . | 19,6875 18,243 | 17,228 | 16,802 | 16,334 | 16,188 | 16,412
Females:

o . .| 43098 4,280 | 4,212 | 4,201 | 4,225 | 4,264 | 4,299

15— . .| 15,1150 | 15,195 | 15,001 | 14,956 | 14,889 | 14,805 [ 14,928

65 and over 2,133'7 2,171 2,212 2,284 2,370 2,438 2,518

All ages . | 21,5585 | 21,646 [ 21,515 | 21,441 | 21,484 | 21,597 | 21,745
Persons:

o . . 8,725°9 8672 | 8,542 | 8,526 | 8,583 | 8,671 8,753

15— . 28,788:2 | 27,426 | 26,338 | 25,732 | 25,104 | 24,871 | 25,036

65 and over | 3,731°9 3,791 | 3,863 | 3,985 | 4,131 | 4,243 4,368

All ages . | 41,2460 | 39,889 | 38,743 | 38,243 | 37,818 | 37,785 | 38,157

Note.—For full details of age see Registrar-General’s Statistical Review for
each year, Table I.

BIRTHS AND DEATHS
The following table summarises the principal vital statistics of
England and Wales during the war years as reported by the Registrar-
General:
England and Wales : Births, Deaths, Population, Infant
Mortality, 1939 to 1944

Infant
Death | mortality rate
Birth rate | Number Number rate (deaths of

Year | per 1,000 | of births Estimated | of jeaths | per | children under
living | registered | PoPulation | regigiered [ 1,000 | 1 year of age
living per 1,000
live births)

1939 148 614,479 | 41,246,000 | 499,902 121 51
1940 14'1° 590,120 | 39,889,000 | 581,537 14°4 57
1941 13:9* 579,091 | 38,743,000 [ 535,180 13§ 6o
1942 15'6* 651,503 38,243,000 480,137 12°3 SI
1943 16-2* 684,334 | 37,818,000 | 501,412 13'0 49
1944 17°7* 751,478 | 37,785,000 | 492,176 127 45
1945 15°9* 679,937 | 38,157,000 | 488,108 12:6 46

* Rates in these years are based upon total population including Armed Forces
at home and abroad.



MINISTRY OF HEALTH SERVICES

36

°g Jqe ], ‘o¥61 10} M3ITAY [EONSHBIG Y UT UIALE U8 ‘UoIBOYISSR[O
PISIAI 33 03 PI3d31100 ‘GE6T 03 1€61 srBak ut syIsap Burpuodsaiios ay 1, ‘(g xIpuaddy ‘6£61 10 MY [BONSLIBIG 338) SIYI YIIM ULIOJUOD
03 payIsse[> 318 I[q8} sry3 ut 6€61 Ut syIea(] ‘spiemuo oF61 wolj [B1UIN-TRNSIBIY Yl AQ PIsn UONEBOYISSE[O PISIASL 3Y) 03 Bulpi0%y ,

gor‘ggy gL1‘z6v (2348 (1] LEx‘ogh ogI‘SES LES18S 206°66% s[810],
S 299 ¥69 veg Sg6 9So‘t 1£6 $28N8BD ap-
b«wo.: ozg'br €z1'S1 888‘St 6zg'Ll ¥00'61 olr‘Lx petyPIlL
eLlS'Y gEe‘s gob6‘y Lgo‘g LSt'g 6€ELL oLbL
6€z‘S 98Z‘91 gLé‘g 2616 z99‘ST 1b'le 61¢ : . : .
—(J8a ‘apprwoy
£g6‘91 Szegr €L9‘gr zSg‘St zglil z€z'61 Lozl . . . .
Lzg‘oz zfo‘oz Llg‘1z Lir‘ze ogb‘bz gL6‘vz 6o1‘vz :
Li1g‘gr 6L9‘61 Shg‘gr +S€61 gI¥'gr £€o61 zSL‘gr : . £
PUB  SUORBULIOJ[BW [BITUSBUOD ‘YUIq 3INJBWIAL]
LeS‘or z16‘oz ogz‘1z 9S9‘1e Thg'ze LS19z zI1‘te : ESPQ AIBULIN-031U38 JO SISBISIP [BIIFUIA-UON
z€g‘S1 9zZgI hno.w- €16°91 9S¥‘gr 2zoS§*61 ool‘g1 Eoun.? A1S3IBIP JO 8ISLISIP IO
LEE'S gro‘s Lz6* 9z6'% ¥So'v £EPy 1145 4 B3OULIBTP PUB SLIRUY
m. 1‘9 £06'S ¥¥Eg hLs ofb‘g Stg‘g ozl'g ES&» £303e11d531 JO SISBISIP IIYIO
8661 o¥o‘oz €9l'¥z gzgioT gi1vgz §61‘6z fob‘te ?E.Su [Te) eruowmaug
S99‘6z og1‘lz ozb1f €989z 1S0'¥€ 182'9¥ 9E¥ 1€ suyouosg
LSo‘91 LLS‘St 1h0'S1 ghzhr 96z‘b1 LSt £5Sb1 Eo:.»o Eouu_zu.:u JO $ISBISIP JIYIO
fef‘ger th1'ver LEL'oz1 998911 ggo‘zzl 9Ll 9t 8£6°Sz1 : : * B3y Y3 JO sIsWISI(J
LSS‘L gog‘L z16°L 09z‘g 951‘6 vLb6 £z0'6 q:uw._o 95UIS PUB WNSAS SNOAISU JO SISTWISIP 19YIO
691°eS LLg‘oS SP6gy 18€'gh €Li‘gh £89°1§ zlg'gh . Sw:o JB[NOSEA JO SUOISI| [BIUBIORIIUT
16Z'¥L orr‘zl SS1'zs 61v‘cL Lzz‘69 zz6°‘g9 ¥S1'lg | aseasip E«:u_—a.:.laoo:ao
989‘c 006°¢ 919‘z1 66£‘€ 106°9 zgh‘1x ozo'g : ezuanyuj
Sét‘e 165z Szg'z 6£6‘z obr‘t 9grz't oof‘t $358s1p JnNIyd~Ag
SS6‘te €91‘vz 6+9‘ST 6+SSz olg‘gz ri‘ge £zg9'Sz © sisopnaaqny,
zel €6 1481 Lzg‘t 1¥g'e ogh‘z €€1‘z suaqaydiq
omo ¥So‘x 1438 66L tgt'z mn 6ze‘l y3noo-Burdooypy
1113 z6S ogl goz‘t for‘z S‘z L1s * 193} [eurds-01qaI1d)
S¥61 61 £¥61 zh61 161 ot61 6£61
sa[ep pue pueiSuy (3s1] [euonEWIU]

UT pasasiBas (SUBIIAI-UOU JO 3803 BUIPN[IUT) (SYIeap JO JaquImN]

3o uots1AdYy 8E6I Aq PIylesed) Yieap jo asne)

S¥61 01 6£61 ‘y1wag fo sasnv)) pafirsa) pdutg :sapy puv puviSug



PUBLIC HEALTH ADMINISTRATION 37

The birth rate, rising from 1941 onwards, reached 177 in 1944,
the highest it has been since 1926, and the effective reproduction rate
(provisional 0-g9) came within one per cent. of a full replacement
standard, though it fell subsequently. An outstanding feature was the
low mortality of children from disease during the war years. Despite the
loss of some 7,000 lives at ages under 15 as a direct result of enemy
action, and an increase in accidental deaths arising through war condi-
tions, the mean annual death rates during 1940—4 were below the rates
for any year prior to 1939, at every year of age from 1 to 5, and at § to g,
and 10 to 14. The year 1939 was remarkable in producing new low
records for mortality at every age group under 1§ years, the fall being
specially great at ages between 1 and 10. It was hardly anticipated that
such favourable figures would be attained during the war, much less
that they would be surpassed, yet new records for the 2nd and 3rd years
of life were set up in 1942, and for the 1st, 2nd, 4th, 5th and at 5—9 years
in 1943. Further improvement followed in 1944, when new low levels
were reached for neonatal mortality, and for mortality at 1-12 months,
in the 2nd, 3rd, 4th and sth years of age, and at 5—g years.

Principal Certified Causes of Death, 1939—45. In the table (p. 36)
are shown the principal certified causes of death in each year 1939 to
1044:

The percentage contributions to the total deaths made by the more
important groups were as shown below, the deaths of non-civilians
being included as in the previous table :

1939 | 1940-1 | 1942—3 1944 1945

Diseases of heart and cuculntory

system and old age . . 316 29'2 305 r7 331
Cancer, malignant disease . . 13°4 12°4 145 147 15°2
Bronchitis, pneumonia and other
respiratory diseases . . . 12°3 13°§ 1-8 10-8 114
Intracranial lesions of vuculu
origh . . 97 89 99 10°3 107
Violent causes (mcludmg openl-
tions of war) . 50 9'5 61 74 51
Tuberculosis, all forms . . 51 (R §2 49 49
Diseases of digestive system . 46 42 4'4 43 43

Non-venereal disease of gemto‘
urinary system . 46 42 4'4 42 42

Premature birth, congenital mal-
formations lm:l diseases of early
infancy

38 34 39 40 38
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INFANT AND CHILD MORTALITY

Infant mortality declined from 156 per 1,000 live births in 18961900
to 52-8 in 1938 and 50-6 in 1939. After a considerable setback in the next
two years, the rate of 50-6 was again reached in 1942, followed by 49-1
in 1943, 45°4 in 1944, and 46-0 in 1945. The trend of the death rate
within each of the first five years of age from 1939 to 1945 is shown in
the table below:

Per 1,000 Per 1,000 living at age specified
Period related
live births
o-1 1-2 2-3 34 45
1939 . 50'57 617 314 2°39 2'14
1940 . 5677 8-43 4'55 342 278
1941 . 60-04 9-27 4'90 384 3-20
1942 . 5062 595 3’10 257 223
1943 . 49°12 5-80 312 2°40 202
1044 . 45'44 4'57 2'56 21§ 1-80
1945 . 4600 420 2°40 200 1:65

At each age 1-2, 2-3, 3—4 and 4—5 the death rate in 1931-5 was less
than a quarter of that in 1871-5. The decline was then accelerated
particularly in 1939, when the rates for the second and third years of
life were only about half of the 1931-5 averages. After increases in the
next two years the fall was resumed, 1944 rates being 26, 18, 10 and
16 per cent. below those of 1939 for the 2nd, 3rd, 4th and sth years of
life respectively.

Stillbirths have been registered since 1927 and the rate per 1,000 total
live and stillbirths improved to a remarkable extent during the war
period, as shown below:

1928 . . 40 1934 . . 40 1940 . . 37
1929 . . 40 1935 . . 41 1941 . . 35
1930 . . 41 1936 . . 40 1942 . . 33
1931 . - 41 1937 . - 39 1943 . . 30
1932 . . 41 1938 . . 38 1944 . . 28
1933 . . 41 1939 . . 38 1945 . . 28

The neonatal rate, that is to say, deaths at ages under 4 weeks per
1,000 live births, was about 40 in the early years of the century,
about 32 in the period 1923-33, and reached 28.3 in the years 1938 and
1939. New low levels were attained after 1941, the rate in 1944 being
24-4. This was followed by a slight rise to 24-8 in 1945. The death rate
at ages 1-12 months was 245 in 1938, and in the next six years the rates
were 22°3, 27°2, 310 234, 239 and 2r1-0.

NOTIFIABLE INFECTIOUS DISEASES

For many years there has been a system of compulsory notification of
the principal infectious diseases in England and Wales, as explained in
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the following note which has appeared in Annual Reports of the Chief
Medical Officer of the Ministry of Health:

In 1889 the Infectious Diseases (Notification) Act which was adoptive
so far as the provinces were concerned, became law. It prescribed the
notification to the local sanitary authority of certain specified diseases. Ten
years later the Act was made compulsory. A local authority has power to
add—with the assent of the Minister—to the list contained in the 1889 Act,
but under the Act the additions must be unqualified, whereas, under
regulations issued by the Minister from time to time, a local authority can
be empowered to adopt the notifications to their special needs, for example,
limiting the notification of measles to cases of persons under a certain age
or to the first case of the disease in a house.

The tables (pp. 39, 40) give the record of notifications, and of deaths
from notifiable diseases, in England and Wales in each year 1938 to

1945:

The numbers of notifications of each disease except tuberculosis made
to the local authority are reported to the Registrar-General at the end
of each week and published in the weekly return. Prior to 1944 any
subsequent corrections arising from revision of diagnosis by the notifier
or from errors in enumeration were reported to the Registrar-General,
and revised national totals incorporating also late returns were published
in the weekly return for the week following. No provision was made
until 1944, however, for corrections of diagnosis made at infectious
diseases hospitals, such corrections being especially numerous in the
case of diphtheria, cerebro-spinal fever and acute poliomyelitis. From
1944 a new arrangement came into force whereby at the end of each
quarter a return of the corrected total of notifications, after incorporating
revisions of diagnosis both by the notifier and the infectious diseases
hospital, is made to the Registrar-General, analysed according to sex
and age. The table (p. 41) shows the result of combining these new
returns for the four quarters of 1944.
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CHAPTER 2
GENERAL EPIDEMIOLOGY

INTRODUCTION

ORTUNATELY the mortality from epidemic disease in Great
FBritain during the war was remarkably low. There was no serious

epidemic save that of cerebro-spinal fever, of which the incidence
far exceeded that in the First World War. The greatly reduced case-
mortality of the war years in this disease is explained by the new
methods of treatment which have saved some fifteen thousand lives.
A feature in the war epidemiology was the increase in epidemic hepatitis,
or infective jaundice, alike in troops and civilians in this country and
in the Army on the various fronts. To investigate this prevalence the
Jaundice Committee was appointed by the Medical Research Council,
and in November 1943 the disease was made compulsorily notifiable in
East Anglia in order to facilitate their investigations which cover the
cognate subjects of serum jaundice and the jaundice which may follow
the injection of therapeutic substances.

With the experience of the First World War in mind, influenza was a
dreaded menace, but in six winters, three of which were severe, there
were only two short epidemics, which were of a comparatively mild type.
Typhoid fever in 1944 was less prevalent than in any pre-war year. In
1940 and 1941 there were three considerable outbreaks of paratyphoid
fever of mild type. The bacteriophage typing of typhoid and paratyphoid
bacilli furnished epidemiologists with a new method of precision. There
was a large increase in the notifications from dysentery, but little increase
in the mortality. This prevalence appeared to be mainly due to the wide
distribution of B. dysenteriae sonne. There were many outbreaks of food
poisoning, chiefly of a mild type.

In diphtheria new low records of both cases and deaths were estab-
lished in each successive year after 1941. The deaths from diphtheria in
1945 were less than one-quarter of those in 1938, the last whole year
of peace. While this decline is due without doubt to the intensive
campaign for immunisation begun in 1940, the further diminution of this
preventable mortality demands sustained effort to maintain a high
proportion of immune children and continual vigilance upon the
methods and antigens employed.

The epidemiology of measles is remarkable, the notifications in 1945
being 446,796 or 40,000 more than the number recorded in any previous
year since compulsory notification of measles and whooping cough was
introduced as a measure of war emergency in 1940. The number of
deaths from measles in 1945 was only 729, giving the extraordinarily low
rate of 0-16 per cent., about one-seventh of the immediate fatality rate
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of whooping cough in that year. The incidence of scarlet fever seemed
unaffected, but the case-mortality (with a slight remission in 1943)
continued to decline, and, like the case-mortality of measles, which
had been falling for twenty years, reached an unprecedented low level
during the war.

Scabies, which declined almost to extinction after the First World
War, began to increase in 1930, and the rate of increase was accelerated
during the war years when the incidence rose to epidemic heights,
helped by overcrowding, shortage of houses, evacuation and transfer
of workers. Treatment by benzyl benzoate emulsion proved remarkably
efficient.

Pediculosis capitis was found to be far more common than had been
believed, when the evacuation scheme took place after a month of
summer holidays. The investigations of K. Mellanby showed that the
incidence of this infestation in great cities had been seriously under-
estimated. An efficient remedy in lethane (special) hair oil was intro-
duced. According to previous war experience, there was an increase in
fungous diseases, especially in ringworm of the scalp and ringworm of
the groin and foot.

Several small outbreaks of trichinosis occurred in the earlier years of
the war.

Special precautions were taken by the medical department of the
Ministry of Health against the importation of typhus from oversea. A
few cases occurred among laboratory workers, in which the infection
was contracted in this country. A few cases occurred also among men
who had been prisoners-of-war and among the medical students who
did such excellent work at Belsen Camp in Germany. Although thou-
sands of Service men returned to England and Wales from malarious
countries, very few patients were infected with malaria in this country.

The Second World War must be the first war in which the epidemio-
logical record of the United Kingdom has been so satisfactory, for war
conditions favour outbreaks of epidemic disease. While great credit for
this fortunate result belongs to the central and local health authorities
and their public health staffs during the years of the war, praise should
also be given to the past epidemiological work of these authorities
extending over many years, the fruits of which were reaped when the
havoc of war assailed the public health.

An account will now be given of those infectious diseases which were
the objects of special concern in the war.

SMALLPOX

In the six years 1939—44, 27 notifications of smallpox were received;
in six instances the diagnosis was not confirmed. Only three deaths
occurred, all in 1944. The distribution of the 21 smallpox cases was
as follows:



46 MINISTRY OF HEALTH SERVICES

In 1939, 1 case, infected abroad; in 1940, 1 case, infected abroad;
in 1941, no case; in 1942, § cases (connected with a ship-borne case
arriving at a Scottish port); in 1943, no case; in 1944, 14 cases of which
one group of 11 cases was of interest as an example of spread of small-
pox from a case infected abroad and unrecognised when the disease
developed in this country. .

On March 1, 1944, the Ministry was informed of a case of suspected
smallpox near London; it was visited bya medical officer of the Ministry
who diagnosed confluent smallpox. The patient, E.M.H., who died two
days later, was an unvaccinated nurse, aged 23, at home on sick leave
from a hospital. Attention was at once given to this hospital where there
were approximately 1,100 persons. In the meantime it was learned that
haemorrhagic smallpox had been diagnosed at Bedford in the case of
D.C., an unvaccinated female aged 36 who died March 2 ; and in the
investigations made by the borough medical officer of health and the
Ministry’s medical officers it was found that she had been a visitor to
the hospital on February 12. At the hospital it was discovered that R.C.,
a soldier returned from Gibraltar, had been admitted direct on
February 6 for a functional nervous condition. On February 7 he
became febrile, on February 1o he had a ‘rubella-like’ rash, and two
days later a ‘chickenpox’ eruption appeared; he was regarded as an
instance of concurrent rubella and chickenpox. On March 2 he was
seen by a medical officer of the Ministry, who was of the opinion that
R.C. was recovering from modified smallpox that had exhibited a
prodromal rash. The man had been successfully vaccinated in infancy,
and in 1942. Four persons in the hospital were found to be infected from
this case; A.L., a female aged 52, suffering from carcinoma, vaccinated
in infancy, and presenting all the signs and symptoms of haemorrhagic
smallpox, of which she died three days later, and three nurses aged
20, 22 and 25 who were undergoing mild, discrete attacks; they had
been vaccinated in infancy. What might be regarded as the third
generation of cases were four that developed the disease after March 2,
namely, two in the hospital (a patient and the ambulance driver) who
had doubtless been infected by one of the nurses ill of smallpox, and
the two sisters of E.M.H. infected by her in their home. The virus was
clearly of a virulent strain. Of the three fatal cases, E.M.H., aged 23,
and D.C. (the Bedford case) aged 36, had never been vaccinated, and
in A.L. the vaccination was 50 years old. R.C., the primary case, had
been vaccinated two years previously and was not seriously ill. The
three nurses who had mild attacks had been vaccinated from 20 to 25
years before. The remaining four cases—the third generation—when
vaccinated with other contacts on March 2 were incubating the disease;
the vaccinations were successful, and though too late to avert, yet were
in time to mitigate, the attack. Two more contacts were notified as
smallpox, but later on it was recognised that they were not suffering
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from that disease. The three other cases of smallpox which occurred
in 1944 were all in widely separated districts; in none was the source of
infection traced. The patients recovered and there were no secondary
cases. Serological examination was made on a certain number of
exanthematous cases of smallpox and the evidence confirmed the clinical
diagnosis; the examination was also suggestive of smallpox in a number
of contacts who became ill but who failed to develop the characteristic
eruption. (See Prof. A. W. Downie’s contribution to the Medicine and
Pathology Volume, Chapter 24.)

POST-VACCINAL ENCEPHALITIS

H. M. Turnbull in 1912 first noted the association of encephalitis with
recent vaccination, and in December 1922 recorded four cases at the
London Hospital. Since that date it has been found to occur in many
other countries. It is essentially a complication of vaccinia, irrespective
of what lymph is used, and the clinical characteristics and pathology are
indistinguishable from those of encephalitis following measles, influenza,
and certain other naturally acquired diseases.

In the six years of the war 63 cases of this complication of vaccine
were recorded by the Ministry of Health. There were 34 deaths; a figure
of 54 per cent. may be taken as the fatality rate. Three of these cases
occurred in 1945, in infants, all of whom died. Deaths of infants from
post-vaccinal encephalitis are, however, uncommon, and in two of
these cases the scanty information which was available afforded only
slight grounds for attributing the deaths to vaccinia.

Since 1929, when Horder in England, and, later and independently,
Hekman in Holland, treated patients suffering from post-vaccinal
encephalitis with blood or serum obtained from a recently vaccinated
person, this method of treatment has frequently been used. In 1941,
M. H. Gordon advocated the establishment of a bank of serum drawn
from healthy young adults on the fourteenth day of a normal vaccination,
and in 1942 the Army Medical Service instituted the maintenance of a
stock of dried serum obtained from vaccinated persons one month
after vaccination. The Director-General of the Army Medical Services
supplied the Ministry of Health with a stock for civilian use; this was
stored at the Government Lymph Establishment and at all regional
headquarters, and was despatched promptly on request with a sufficient
quantity of pyrogen-free water to make an appropriate solution of the
dry serum for administration. During the period under review this
treatment was administered in 14 cases; there were 8 recoveries and
6 deaths. In 44 untreated cases there were 21 recoveries and 23 deaths.
This gives a small balance of g per cent. in favour of the treatment.*

* Excluding s cases, viz. a fatal case in which blood from the mother vaccinated
in infancy was given, a recovered case in which the serum was described as ‘normal’
and the three cases which occurred, in infants, in 1945.
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Doubt was subsequently expressed as to whether the convalescent
vaccinal serum is obtained sufficiently early from a recently vaccinated
person, or is being administered in sufficiently large doses to give the
patient an effective amount of neutralising anti-body. Further, the
reconstitution of the dried serum has proved difficult. For these reasons
treatment of the complication has reverted to the original plan of using
fresh blood or serum from the recently vaccinated.

VACCINATION

Prophylactic inoculation against smallpox is the oldest form of bio-
logical therapy and is the only one which has been the subject of legisla-
tion in this country; calf lymph, moreover, was the only biological remedy
in common use manufactured by the Government. Teaching of students
in the medical curriculum was the subject of a special fee, and usually was
provided through arrangements with public vaccinators. With the
coming of immunisation against diphtheria and other forms of prophy-
laxis involving inoculation the time arrived when medical opinion
considered that vaccination should be dealt with in the medical curricu-
lum together with instruction in immunisation as a whole. Arrangements
for this purpose have now been made in many medical schools and the
special classes in vaccination have been discontinued. The Ministry of
Health for similar reasons, concluded that calf lymph need no longer
be manufactured by the Government, particularly as all vaccine lymph
is subject to Regulations made under the Therapeutic Substances Act
of 19235.

The Ministry of Health therefore decided in 1943 to proceed to close
down the Government Lymph Establishment which had been in
existence for forty years, and to hand over the manufacture of lymph
to the Lister Institute of Preventive Medicine, the issue to public
vaccinators being made by conveniently situated laboratories of the
Emergency Public Health Laboratory Service and its associates. This
transfer was not completed until after the end of the war, namely on
June 30, 1946. Both Institute and Laboratories now act as the agents
of the Minister of Health.
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DIPHTHERIA

The annual incidence of diphtheria and the number of deaths
attributed to it from 1939 to 1945 are shown in the table on p. 49.
A considerable downward trend in deaths from diphtheria has been
seen during the war years. In the years 1940 to 1944, in the seven age
periods, viz. under 1 year; 1-2; 2-3; 3-4; 4-5; 5-10; 10-1§5, the death
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rates per 100,000 population have declined respectively as follows: 10
down to 8; 30 to 16; 40 to 27; 6o to 38; 60 to 42 ; 40 to 26; and 10 to 6.
It was still a matter of reproach that, as late as the quinquennium here
recorded, diphtheria, a preventable disease, should still be the most
frequent cause of death of children between 4 and 5 years of age, second
only to violence between ages 4 and 5, and the third between ages 3 and
4 The death rates for 1945, however, were less than those for 1944 at
each age-group, the fall being most marked in the fifth year of life. For
all ages under 135, the rate per 100,000 in 1945 was 6-7, as against 92 in
1944 and 28 in 1941. Thus, as the next table shows, there has been a
decline in both incidence and deaths from diphtheria. The explanation,
it is suggested, is to be found in the artificial immunisation of children
against the disease.

Year | Notified cases Deaths
1939 47,343 2,133
1940 46,281 2,480
1941 50,797 2,641
1942 41,404 . 1,827
1943 34,662 1,371
1944 29,949* 934
1945 25,246° 722
Totals 275,682 12,108

* Original notifications.

IMMUNISATION AGAINST DIPHTHERIA

Successive Chief Medical Officers of the Ministry of Health have
advocated artificial immunisation, which has achieved such excellent
results in Canada and the United States of America, since 1922. In that
year a memorandum (No. 68/Med.) on the supply and administration
of diphtheria anti-toxin and on the use of the Schick Test and methods
of active immunisation for the prevention of diphtheria was issued.
This was followed in 1932 by a second memorandum (No. 170/Med.)
entitled Memorandum om the Production of Artificial Immunisation
against Diphtheria. In 1940 this latter memorandum was revised and
re-issued and the special attention of medical officers of health wasdrawn
to the need for pressing on with schemes of immunisation. A number of
medical officers of health had planned schemes of immunisation in
connexion with their maternity and child welfare centres. By 1937, for
example, Chester had immunised 45 per cent. of its pre-school popula-
tion. Birmingham, Walsall, Worcester, Leeds, Manchester and Chatham
had immunised about 30 per cent. The County of London came last
with 5-3 per cent. At no time previous to 1940 was immunisation exten-
sively practised, and both incidence and mortality continued to be high.
The Registrar-General’s Reports show that between 1920 and 1940 the
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incidence varied between 69,480 cases in 1920 to 46,281 in 1940, and
the deaths in these years numbered 5,648 and 2,480 respectively. There
is no record of the number of children under 15 years who were affected,
but they supplied 93-3 per cent. of the deaths in 1940. At the end of
1940 the Ministry undertook the free provision of prophylactics;
previously, the cost had been borne by local rates and this provision
undoubtedly aided the campaign for immunisation, which under the
stimulus of war was vigorously pressed. In the memorandum of 1940
and subsequent circulars, attention was drawn to the risk of
diphtheria becoming epidemic through the evacuation of large
numbers of children from towns where the disease was endemic to
rural areas where it was comparatively rare. Overcrowding, through
the destruction of houses, shelter life and the absence of light and
ventilation on account of blackout regulations were potential aggravat-
ing circumstances. The Ministry issued some thirty circulars of advice
and information specifying the type of antigen to be used and its dosage,
the help which could be given by county councils, education authorities
and voluntary bodies and the use of health visitors. Every local authority
was urged to provide a scheme whereby every parent should be told
the dangers of diphtheria and that his child could be immunised free
of cost to him. The Ministry of Health and the Ministry of Information,
jointly instituted national propaganda by posters, broadcasts, advertise-
ments in newspapers and by the provision of health films. These
intensive efforts advanced the practice of prophylaxis, for all local
authorities have now the necessary arrangements. By the end of 1944,
2,069,377 children under five and 3,296,578 children between the ages
of 5-15 years, a total of 5,365,944, had been artificially immunised under
local authorities’ schemes. These figures are exclusive of children under
5, who were immunised prior to 1940, and who are still under 15 years,
and those immunised privately by their own doctors. It was roughly
estimated that between 55 and 6o per cent. of the child population of
England and Wales by December 31, 1944, had been immunised.
Reference to the figures of incidence of and mortality from diphtheria
already given, shows a recently marked lowered incidence and a
decline in mortality. The decline in the number of deaths has been
most pronounced at those ages at which immunisation has been done,
but a comparison of the effects of diphtheria among the immunised
and non-immunised gives better evidence, when the periods at risk are
calculated in terms of child years. Taking the numbers of immunised
children as returned by local authorities every six months and estimating
the child population under 15 to be eight and a quarter millions, it has
been shown that out of every five children suffering from diphtheria
during the years 1942, 1943 and 1944, four were children who had not
been immunised, and of every 30 deaths, 29 were of non-immunised
children, although the total populations of immunised and non-
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immunised children at risk were roughly equal. The evidence is clear
that immunisation protects against infection and death from diphtheria.
For further advances in the elimination of this disease the co-operation
of the public is essential.

SCARLET FEVER

The incidence of scarlet fever declined in the period 1939—41; it
then increased to epidemic proportion in 1943, with some regression
in 1944. During the war the already low fatality rate fell still lower and
throughout compares favourably with that of any pre-war period.

Year Notified Deaths Fatality
cases rate

per cent.
1938 99,278 311 031
1939 78,101 181 023
1940 65,302 154 024
1941 50,433 133 022
1942 85,084 104 o012
1943 116,034 134 o'12
1944 94,859* 107 o' 11
1945 75,233° 84 o1r

* Original notifications. (Corrected notifications for
1944 and 1945 numbered 92,671 and 73,687 respec-
tively. Fatality rates based on these were o-12 and o'11.)

As the Chief Medical Officer of the Ministry of Health observed in
his report for the years 1939—45 (p 30), it is probable that the notifica-
tion of scarlet fever at present is incomplete. F. Griffith investigated
numerous strains of the streptococcus haemolyticus and found that the
strain which could produce scarlet fever with the characteristic rash
in one person could in another produce the signs and symptoms of the
disease without rash; thus a case which is notifiable can give rise to one
which is not, and the converse can occur. Moreover, there is a consider-
able morbidity due to ‘sore throat’, not infrequently fatal, caused by
different infective strains of the streptococcus and deemed to be
infectious. The suggestion is put forward that for the adequate control
of infection, notification should be extended beyond scarlet fever with
rash to the infections bacteriologically related to it.
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MEASLES

As a measure of war precaution, and with special consideration for
the control of epidemics in evacuated children, the notification of
measles (excluding rubella) became compulsory in England and Wales
in February 1940.
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Measles was severely epidemic in 1940 and 1941; a remission in
1942 was followed by a recrudescence; in 1945 the recorded number of
cases was 446,796 or 40,000 more than the number recorded in any
previous year since 1940. Though the notifications in 1940 and 1941
were nearly the same, the number of deaths in 1941 was greater and
the fatality rate rose from o-21 to 0-28 per cent. The deaths, however,
in these years of epidemic were only 75 per cent. of the average number
in the quinquennium 1935-9, and a rate of 0-28 is still unusually low.
The number of deaths in 1945 was only 729, giving the extraordinarily
low rate of 016 per cent.

The mortality from measles has considerably declined within the
past thirty years. The credit for this primarily belongs to the late
Sir Arthur Newsholme, who, when Medical Officer of the Local
Government Board, instituted an intensive campaign against the mortal-
ity from measles in 1915; the mortality was then as high as 11-6 per cent.
For the purposes of ascertainment compulsory notification of the first
case of measles in a household was instituted. Compulsory notification
was abolished in 1920, except that certain local authorities might make
measles notifiable in their district with the sanction of the Ministry of
Health provided they had organised arrangements for the prevention
and treatment of measles. Local authorities were informed in 1915 of
the serious nature of the complications of measles, in particularbroncho-
pneumonia; of the need for protecting children under 5 years of age,
the age period of highest mortality from infection by measles; while they
were encouraged to institute health-visiting of cases, and to provide
nursing and medical care and hospital treatment for severe cases. These
methods, pursued for many years, have undoubtedly caused a decline
in mortality although the incidence of the disease remains high. Other
contributing factors have been treatment by convalescent measles serum,
oxygen therapy, and improved standards of hygiene and nutrition. It
is doubtful whether any lowering of virulence of the causative organisms
has occurred.
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WHOOPING COUGH

As a war measure, whooping cough, like measles, was made generally
notifiable in 1940. The recorded figures indicate that the incidence is on
the average much less than that of measles and little more than that of
scarlet fever. Whooping cough is the most fatal of the three infections.
The death rates from whooping-cough per million for the war years
are as follows:

1939 | 1040 | 194t | 194z | 1043 | 1944 | 1945
|

140 | 78 | 279 | 94 | 129 121 | 79
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During the war measures for protection against, and the treatment
of whooping cough, were still not on an assured scientific basis.
As with measles, early clinical diagnosis was difficult and laboratory
diagnosis had its limitations. Serum therapy had been tried with in-
conclusive results. Vaccine prophylaxis, in effect, seemed of little avail,
though some held that vaccine treatment modified the severity of the
disease and its respiratory complications. Nevertheless, the Ministry of
Health in 1942 decided to sanction the provision of free immunisation
against whooping cough by local authorities on request. The choice
and expense of the prophylactic were considered matters for the local
authority.

INFLUENZA

Number of Deaths from Influenza in England and Wales in
each year during the War Years (including non-civilians)

Year No. of Year No. of

deaths deaths
1939 . 8,020 1943 . 12,616
1040 . 11,482 1944 . 3,900
1941 . 6,901 1945 2,686
1942 . 3,399

Having in mind the terrible ravages wrought by the influenza
pandemic of 1918-19 at the close of the First World War, epidemi-
ologists throughout the war years were apprehensive of the return of
epidemic influenza in this country, a risk which was likely to be accentu-
ated by war conditions, transfers of population, opportunities for
increased infection through the blackout, overcrowding in shelters and
the evacuation of children. Fortunately, this grave apprehension was
not realised. There was moderate epidemicity in 1940 and again in
1943, and in 1945 the number of deaths was the lowest recorded for
thirty years. The epidemic of 1943 was an appreciable one. Following
scattered outbreaks in the summer of that year the number of deaths
from influenza in the third week of November in the 126 great towns
rose from 46 in the previous week to 106. They increased to a peak of
1,148 in the week ended December 11. Thereafter, they continuously
declined, and the state of influenza had returned to normal by the week
ended February 5, 1944. There was no recrudescence in that year.
Early in the epidemic, Dr. C. H. Andrewes of the National Institute for
Medical Research reported that he had found the influenza virus A
active in various parts of the country. In his experience it was the first
time that this virus had been found active after April and before
December. '

The features presented by this epidemic were summarised as follows
by the Chief Medical Officer of the Ministry of Health:
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(1) The year 1943 compared with the years 1929 and 1933 was a
year of moderate epidemicity.

(2) The distribution of deaths by age-groups was of the normal type.

(3) For the first time since 1927, when virus A was identified, this
virus was found active after April and before December.

(4) For the first time since 1918 the proportion of deaths from
influenza was not the highest in the first of the four quarters of the year.

(5) In 1943, as in 1918, influenza became epidemic in the last quarter
of the year, but with this difference that the disease had been epidemic
in the summer of 1918.

(6) We have to go back nearly a hundred years, that is, to 1847 for an
analogy with the epidemic of 1943.

Since virus A was first studied in 1933, it has been recognised as the
causal agent in practically all the serious outbreaks of influenza where-
ever they have occurred. Virus B is of less significance. American evidence
brought forward at a conference of the Medical Research Council held
in June 1944, at which representatives of the Service Departments, the
Indian and Colonial Services and the Ministry of Health were present,
suggested that the subcutaneous inoculation of a concentrated inactive
vaccine influences the incidence of influenza. It was shown that an
uninoculated person was more than three times as liable to infection
than an inoculated one. A stock of vaccine was accumulated by the
Services for their joint use; and from South African, Canadian,
Australian and other sources, a quantity was available to the Medical
Research Council for clinical trial on a large scale should a suitable
opportunity occur.

During the epidemic special arrangements were put in force at the
Ministry of Health for obtaining early statistical information about
influenza from the Registrar-General, careful watch was kept by medical
officers of the Ministry in the regional areas on the epidemic, and
circulars were issued by the Chief Medical Officer to local authorities
emphasising the recommendations set out in the Mlmstry s Memorandum
on Influenza, 2/Med., 1939.

EPIDEMIC DISEASES OF THE CENTRAL NERVOUS SYSTEM

The chief epidemic diseases of the central nervous system are
cerebro-spinal fever, acute poliomyelitis and encephalitis lethargica. Of
these, cerebro-spinal fever, as in the War of 1914-18, gave rise to the
one serious epidemic of the war years, the incidence far exceeding that
of the previous war. Fortunately, however, new methods of successful
treatment were available, which were the means of saving some fifteen
thousand lives. There were extensive epidemics of poliomyelitis abroad
in Malta and Southern Italy, but the disease in this country had declined
steadily from 1939 to 1945 when the notification rose again. Encephalitis
lethargica is a declining disease in England and Wales.
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CEREBRO-SPINAL FEVER
Notifications with Deaths (in brackets)
1936| 1937 | 1938 | 1939 | 1940 | 1941 | 1942 | 1943 1944| 1945
994 | 1,140 | 1,288 | 1,500 | 12,771 | 11,077 | 6,029 | 3,303 | 2,309* | 2,063*
(638) | (701) | (655) | (517) |(2,584) | (2,163)(1,206)| (780) | (592) | (555)

Notifications of, and Deaths in each year 1929 to 1945
distinguishing between Civilian and non-Civilian, after 1938

Year Number of Number of deaths Deaths per 100
notifications (1940 classification) notifications

1929 667 590 885
1930 674 635 942
1931 2,216 1,446 652
1932 2,136 1,218 5§70
1933 1,695 558
1934 1,094 732 669
1935 883 619 701
1936 994 638 642
1937 1,140 701 615
1938 1,288 655 50'9

- Non- - Non- . ene Non-

Civilians civilians Civilians civilians Civilians civilians

1939 1,414 86 503 14 356 16-3
1940 11,185 1,586 2,459 125 220 79
1941 9,893 1,184 2,005 209 83
1042 5,286 743 1,143 63 216 85
1043 2,976 327 746 34 25°1 10°4
1944 2,6841 298t 570 22 212 7'4
1945 2,4911 248t 527 28 21°2 -3

* Corrected total after diagnosis revisions, including all cases notified in port
health districts.
1 Original notifications. For comparability the partially corrected notifications
of previous years should be increased by about 44 per cent., and fatality rates
diminished to the same extent.

In 1938, Sir Arthur MacNalty drew attention to the fact that, as the
annual numbers of notifications had not fallen since the epidemic preva-
lence of cerebro-spinal fever in 1931—3 to so low a point as after the
1915-17 epidemic, and, as the number of group I infections appeared
to be increasing, the probability that another period of epidemic
prevalence was approaching could not be disregarded. Experience
verified this forecast. In 1939 the notifications were higher, and in
January 1940 the disease began to increase rapidly. In the second week
of January, the number of notifications rose from §3 to 107 and mounted
steadily to 617 in the week ended March 2: from then they declined
irregularly to 106 in the first week of September. Thenceforward there
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was a rise, which continued with slight remissions to the end of the
year and into 1941. The total of notifications in 1940 was nearly fourfold
that of our previous worst experience, namely, in 1915 during the last
war. In character, the disease was of the usual severity, and in distribu-
tion it prevailed throughout the country; no county in England or
Wales escaped and the proportion of non-civilian cases was not so
high as in 1915. London, which in 1915 suffered severely in comparison
with the rest of the country, in 1940 returned only 880 notifications out
of the year’s total of 12,771. No doubt this was due to the absence,
through evacuation, of a large proportion of young persons—those in the
most susceptible age groups.

New Treatment. This wide epidemic prevalence of so serious a disease
would have excited much alarm in the country had it not been for the
beneficial results obtained by treatment with the sulphonamide deriva-
tives. Through their administration the lowest fatality rate on record
of cerebro-spinal fever was achieved. The historic story of this chemo-
therapy, including the use of penicillin, is dealt with elsewhere in this
History. (Medicine and Pathology Volume, Chapter 33 and Medical
Research Volume, Chapter 7.) The Ministry of Health kept a watchful
eye on the epidemic throughout its duration. In March 1940 they issued a
memorandum (234/Med.) which gave an account of the modern treat-
ment by appropriate dosage of sulphanilamide or sulphapyridine,
emphasised the importance of early administration, and observed that
it was then uncertain whether the combined use of either drug with a
polyvalent anti-meningococcal serum was preferable to the use of
the drug alone. During the high prevalence of the disease in 1940, the
Ministry sent in April of that year a letter to the medical officers of
health of certain large boroughs requesting particulars of cases treated
in hospital by the new therapy since the beginning of the year. From
the information supplied, it was estimated that with the exclusion of
cases that died within twenty-four hours of admission to hospital, the
fatality rate in treatment by chemotherapy combined with serum was
13-8 per cent. and in treatment by chemotherapy alone 9-2 per cent.

Cerebro-spinal Fever as a War Epidemic. It is well established that war
favours epidemics of cerebro-spinal fever. Overcrowding and lack of
adequate ventilation in camps and billets assist droplet infection, and
movements of troops lead to the introduction of fresh and virulent
strains of the meningococcus. Epidemics prevailed during the Napoleonic
Wars, during the American Civil War, and in the War of 1914-18.
From the end of 1914 to 1918 cerebro-spinal meningitis was epidemic
on an unprecedented scale in this country. The epidemic synchronised
in onset with the importation of cases of cerebro-spinal fever by the
Canadian troops, the first cases occurring on Salisbury Plain, where
these troops were encamped. According to the report of the Medical
Research Council’s Special Advisory Committee, the Canadians did
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not import a new disease, but they did introduce a virulent strain of the
meningococcus, and were in some degree responsible for its spread.
Infection was widespread, but the greater number of cases of the disease
were notified in the eastern and south-eastern parts of England, where
the majority of the troops were stationed. The general distribution of
troops, therefore, appeared to influence the prevalence of cerebro-spinal
fever. In the War of 1939—45 the first contingent of Canadian troops
landed in England on December 17, 1939, and thereafter fresh con-
tingents followed. There was thus again opportunity for fresh strains
of the meningococcus to be introduced from Canada. The epidemiologi-
cal evidence, already cited, shows that apart from this an epidemic of
cerebro-spinal fever was already smouldering in this country. Hence, any
introduction of virulent strains of the organism by troops from Canada
or elsewhere oversea could only have added fuel to the flames. So
widespread an epidemic would have seriously impaired the war effort
by its high mortality among troops and the civilian workers had it not
been for the sulphonamides, which reduced previous fatality rates
ranging from 42 to 72 per cent. in 1914-18 to 10 or even in some
instances 4 per cent. (See also Medicine and Pathology Volume,
Chapter 6.)

POLIOMYELITIS

Oversea, poliomyelitis has been a serious disease of wars, as the
accounts of outbreaks in North Africa, Southern Italy and Malta
indicate. In the two first theatres of war many cases occurred among the
British troops. In England and Wales there have been few epidemic
outbreaks during the war years as the subjoined table shows. It must be
remembered, however, that many cases of the disease are undiagnosed
and unnotified during the acute stage, their existence only being revealed
by subsequent paralysis, that numerous mild and abortive cases are
never notified at all, and that a substantial proportion of acute cases
recover without subsequent paralysis. Nevertheless, when allowance was
made for these circumstances, the figures in the table supported the
view that poliomyelitis had declined in this country since 1938, in
which peak year the number of cases was more than treble the numbers
notified in the years 1943 and 1944 respectively, and nearly double the
figure for 1945. Over 75 per cent. of the cases in 1945 occurred in the
second half of the year, the maximum incidence being observed in the
weeks ended September 22 and October 13, in each of which 45 cases
were notified. The incidence was widespread : notifications were received
from more than half the county boroughs, from practically every metro-
politan borough, and from 146 urban and 100 rural districts. In certain
districts there was a continued low incidence over a period of several
months, notably in Cambridge, Manchester, and some districts of
Comnwall, Essex and Staffordshire.
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Notifications with Deaths (in brackets)

Year |l935 l936|1937 t938|l939 x94o|1941 1942 | 1943 | 1944 | 1945

Poliomyelitis | 633 | s30 | 768 | 1,489| 7. 951 | 876 | s81 | 410 | 464°%| 784*

(98) | (68) | (97) | (174) (945 (x07){ (113)} (82) | (63) | (87) [ (97)
67 | 53 | 96 | 96 | 88 | 128 | 83 | 93 | 46 | 68*| 74°
48) | (35) | (56) | (82) | (48) | (54) | (47) | (50) | (27) | (22) | (42)

Polioencepha-
litis

* Corrected totals after diagnosis revisions.

Advance in knowledge of the Disease. Based upon the careful work of
Wickman,?) and confirmed by the epidemiological inquiries made by
the central health department,® the droplet theory of infection had
been regarded as the main explanation for the spread of poliomyelitis,
although an intestinal route was not excluded. It had been known for
many years that the virus of the disease might be present in the stools
of patients, while the abortive forms and the initial stages of the malady
are frequently characterised by gastro-intestinal symptoms. In addition,
widespread visceral lesions may be found, such as hyperplasia of the
tonsils, the spleen and lymphatic glands together with cloudy swelling
of the kidney and liver.

Toomey in America, from experiments on monkeys, advanced the
view that infection in poliomyelitis enters by the intestinal tract. The
recent studies of Paul and Trask and their colleagues have shown that
with an adequate technique thevirusof poliomyelitis can be demonstrated
in the stools of human cases with remarkable regularity (Trask, Vignec
- and Paul, 1938;® Trask, Paul and Vignec, 1940;¥ Melnick, 1943;®).
Paul, Trask and Gard® in 1940 isolated the virus from the sewage of
urban communities in which poliomyelitis was epidemic. In this
investigation 5 out of 19 specimens collected from sewers in the vicinity
of isolation hospitals in which cases of poliomyelitis were being nursed
yielded positive results. Sewage samples collected at a distance from
the hospitals were negative, as were samples collected after the cessation
of the epidemic. Positive results were obtained if the specimen of
sewage was examined within twenty-four hours of its collection;
negative results were the rule with sewage which had stood for thirty or
more days. This suggests that the virus dies out in sewage fairly rapidly.
American work (Paul, Trask, Bishop, Melnick and Casey, 1941‘?;
Sabin and Ward, 1941‘®), has also shown that the virus can be recovered
from blowflies and green bottle-flies (but not from biting flies) which
had access to the faeces of acute and convalescent cases of poliomyelitis.

The acceptance of the view that the common route of infection in
man is the alimentary tract does not controvert the well-established
evidence that infection also occurs by droplet infection. As Bedson!®
observes, it seems permissible to conclude that in poliomyelitis the virus
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may invade the central nervous system from a variety of peripheral
starting-points, the naso-pharynx, the throat (tonsil) or the intestinal
tract, the last two being the most important.

This discovery of the importance of the alimentary tract as a portal
of entry in poliomyelitis explains certain features which have been
noted in epidemiology of the disease. For instance, certain investigators
in the New York epidemic of 1916 found some grounds for the belief
that poliomyelitis followed the course of a river. This can now be
correlated with the presence of the virus in sewage. Again, Aycock1®
and others have described milk-borne epidemics of poliomyelitis. Hence,
the virus, in addition to being disseminated by droplet infection, can
reach man indirectly through the agency of contaminated food, milk
and possibly water. Further, the alimentary route of infection accords
with the clinical symptoms of poliomyelitis, which suggest a general
febrile disease with localisation in the central nervous system. The
visceral lesions previously mentioned are in accord with this view.
Occasionally, as the experiments of Hurst and Fairbrother on monkeys
demonstrate, the virus enters the body by the naso-pharynx, invades
the free ends of the olfactory nerve-filaments, and travels by the axis
cylinders directly into the olfactory bulb, and thence into the brain.
The subsequent passage of the virus to the central nerve cells may be
entirely axonal. This portal of entry is probably the explanation of
most cases of the polio-encephalitic form of the disease. The frequency
with which the lumbar enlargement of the spinal cord is involved in
the spinal form of poliomyelitis points to the importance of invasion
from the intestinal tract. In all probability, therefore, virus entering
by the alimentary tract can pass to the central nervous system by a variety
of routes at different levels, a view which helps to explain the distribu-
tion of the lesions in human cases.

These advances in knowledge have obviously an important bearing on
measures that can be taken for the control of poliomyelitis, especially in
epidemics.
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TYPHUS FEVER

From immemorial times typhus fever has been favoured by war
conditions, Famine, overcrowding, defective hygiene, exhaustion and

ey
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mental depression pave the way for infection and the disease is particu-
larly associated with movements of populations. For these reasons
the Medical Department of the Ministry of Health in 1942 took special
precautions against the risk of introduction of the disease into the
country. Port and riparian health authorities were informed that the
medical examination of refugees and aliens on arrival at ports or other
coastal points (a measure which had already been adopted™) was
regarded as insufficient to cover the risk of importation of typhus by
the arrival of vessels from European and Mediterranean ports. The
Ministry, therefore, advised that when such vesssls arrived at their first
port of call in England and Wales, in the event of any passengers or
members of the crew being disembarked, all persons on board should
be medically inspected, unless such a medical inspection had already
been made at a port of call in Scotland or Northern Ireland and nothing
had occurred on the ship to suggest a need for further inspection.(®
Similar precautions were taken against the introduction of typhus from
Eire, where 13 cases, with one death, had been reported in Co. Galway.
The presence of Irish labourers in Britain gave rise to fears of an out-
break, particularly in Wiltshire. The County Medical Officer of Health
there (Dr. C. E. Tangye) reported that a military disinfestation unit
was secured and did excellent work, though ‘some two thousand
Irishmen exercised their right as free men and remained unexamined.’®
Other measures consisted of :

(a) the establishment of a panel of experienced consultants, 40 in
number, throughout the country;

(b) the designation of specified isolation hospitals as centres for the
reception, disinfestation and treatment of patients occurring in the
districts which the hospitals would serve;

(¢) local arrangements for the disinfestation of the homes and of the
contacts of patients at specified centres;

(d) formation by local authorities of sanitary teams to deal with the
transport of patients and contacts, and also to carry out the duties that
(c) would entail;

(e) immunisation against typhus fever of these sanitary teams and all
those members of hospital staffs allotted to the reception and disinfesta-
tion of typhus patients. At the same time a memorandum on louse-borne
typhus fever (252/Med.) was issued giving an account of the clinical
features of the disease, and suggestions as to the materials and design
of protective clothing to be worn by all persons during their performance
of transport, disinfestation and disinfection;

(f) two types of yolk-sac vaccine were provided—one prepared by the
U.S. Public Health Service after the original Cox method, and the other
by the Connaught Laboratories, Toronto, in which a different processing
method was used. Tests of the sera from inoculated subjects for OX19
agglutinin response (Weil-Felix test) showed that both vaccines produced
a significant rise in agglutinin titre. The agglutinin response is, however,
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in itself, not necessarily a measure of the immunising value of the vaccine,
nor can the titre attained be regarded as an index of the degree of resulting
immunity. Nevertheless, the Army medical authorities, who have had
many opportunities of estimating the efficacy of egg yolk vaccine in
protecting against louse-borne typhus fever, are satisfied that it is
substantial.

Arrangements were also made whereby authorised civil personnel
proceeding abroad and requiring this protection could be inoculated
by the Army medical authorities at any military hospital, and later a
complementary service which catered also for unofficial travellers was
provided at every emergency public health laboratory.

Up to the end of 1944 only two cases of suspected typhus fever were
reported. In one, a Canadian soldier recently arrived, the consultant
was satisfied that the disease was of the tick-borne type which is of
no public danger in this country; the patient recovered. The other
patient, a young soldier who had never been out of the country, became
ill a few days after being inoculated against the disease, and some interest-
ing possibilities arose as to the relationship of the inoculation to the
atypical illness. In the end it was held that the serological tests were
not confirmative of typhus fever, and the patient recovered quickly
after a short and rather severe illness.

It was expected that the grave risk of the introduction of the disease
into this country would come at the close of hostilities in Europe and
the repatriation of prisoners-of-war, as no matter what steps might
be taken by the Fighting Services, it seemed inevitable that some Service
personnel would be incubating the disease on arrival here. In all, 21
cases were detected; all were infected abroad; 14 had been prisoners-of-
war, and seven were medical students who returned from voluntary
duty in the infamous Belsen concentration camp. All the patients
recovered, and there were no secondary cases.

In no case was there evidence of lousiness at the time of importation—
a remarkable tribute to the efficiency of the precautions taken by the
Fighting Services. The danger was considerable, because the disease
appeared in a hundred different foci in the British Zone of Germany
alone between the end of hostilities and the beginning of 1946, but
on each occasion the delousing of contacts with D.D.T. quickly stopped
it.@

Advances in knowledge. During the war, medical research greatly
advanced the knowledge of typhus, its prevention and treatment. Much
remains to be done in specific treatment of the declared disease, but
means for its prevention and treatment are already available through
recent discoveries. The principal measure for checking an epidemic
is effective delousing of the population at risk; this puts a stop to the
activities of the vector of the disease. ‘No lice, no typhus’, remains the
guiding rule. The new synthetic compound, ‘D.D.T.’(dichlor-diphenyl-
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trichlorethane) has a toxic effect on lice and other pest insects. (See
Medical Research Volume, Chapter 4.) It is harmless to the human skin
and its smell is unobjectionable. Its use requires effective organisation
by team workers. The Ministry of Health Bulletin, June and December
1945, explained that a supply of D.D.T. (as a § to 10 per cent. powder)
was then available for civilian use, together with suitable blowers, at
certain ports for the delousing of verminous persons arriving in this
country, and that the method of use had been explained to all medical
officers of health. By December, D.D.T. was generally available for
civilians.

Delousing and vaccine therapy should now speedily control an out-
break of typhus fever. With these advances in knowledge we can look
forward to the time when the disease will be regarded as a comparative
rarity, not only in Great Britain but throughout the world.
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MALARIA

The presence of endemic foci of malaria in England is not generally
recognised by the medical profession and the public. They do, however,
exist, and investigation by medical officers of the Ministry of Health in
the period between the two World Wars indicates that the distribution
of indigenous malaria in England is about the same as that recorded in
the eighteenth century. Sinton and Shute() advance sufficient reasons
for believing that the density of Anopheles maculipennis offers the most
likely explanation of this topographical distribution.

In the War of 1914-18 the total number of locally contracted cases
notified or discovered by special inquiry after September 1917 amounted
to 330, of which 38 were in the Navy, 224 in the Army and 68 in the
civil population. It appears that 231 of these cases were contracted in
1917 and 99 in 1918. One interesting observation was the detection in
1918 of some patients in whom an infection contracted in the previous
autumn had remained ‘latent’ during the winter. This was previously
noted in England during the early years of last century.® The sources
of infection were multiple. In the Army the origin of practically all
the locally contracted cases were attributable to the presence in their
immediate neighbourhood of relapsing cases of malaria among soldiers
returned from eastern war areas, especially Salonika. The same source
was usually responsible for cases among naval ratings and civilians.

At certain English ports during 1917 and 1918, a potential source of
infection of considerable importance was provided by the crews and
passengers of transports and merchant ships which had called at Dakar,
Sierra Leone and other ports on the west coast of Africa, where malaria
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was exceedingly prevalent and severe. In 1917 more than 500 cases
of malignant tertian malaria were introduced into England on ships
from the West Coast and the Cameroons. Fortunately, the anopheles
of Great Britain do not act as efficient carriers of tropical malignant
malaria.®® In addition, it was found in some cases that malaria seemed
to be attributable to infection, not from military foci, but from civilian
patients in their immediate neighbourhood and, in a few instances, to
civilian cases which had occurred before troops began to return from
Salonika. Such an indigenous origin was ascribed to a considerable local
spread of malaria in Kent. The clinical symptoms of these Kentish
cases were less severe than those of cases which were traced to an
origin from military foci.

The successful policy pursued towards the end of the War of 1914-18
was based primarily on the early detection of all cases and carriers,
followed by thorough treatment, protection from mosquitoes and special
supervision control, and in a few areas by local anti-mosquito measures,
directed against breeding places. After the armistice of 1918 with
demobilisation, the possibility of local spread of malaria had to be
watched. Accordingly, the Local Government Board in a General Order
(Public Health, Pneumonia, Malaria, Dysentery, etc. Regulations, 1919)
(afterwards amended by the Public Health (Infectious Diseases)
Regulations, 1927) included clauses which imposed on local authorities
and their officers throughout the country certain new powers and duties
in regard to the prevention of malaria. Cases of malaria, including those
of demobilised ex-Service men, and others who had contracted infection
abroad were made netifiable in England and Wales. The medical officer
of health in any district was empowered to investigate the risks of local
spread of malaria and to take any necessary action to prevent it. For
example, when a man suffering from malaria occupied a house which was
infested by anopheles, mosquito netting could be provided at the
cost of the local authority, suitable quinine treatment given, and
proper advice afforded as to the precautions needed against the spread
of infection. The medical officer of health, after confirming the diagnosis
and the local origin of the case, sent the name and address with all avail-
able particulars to the Ministry of Health. All practical assistance was
given by expert officers of the department to medical officers of health and
medical practitioners in whose areas indigenous malaria was suspected.
Blood films and other specialised examinations were arranged.

The malarial work of the Ministry of Health was afterwards augmented
by the provision of a malarial laboratory in 1925, on the suggestion of
Lieut.-Colonel S. P. James, CM.G., M.D,, F.R.S,, I.LM.S. (ret.). The
primary object of this unit was to provide treatment for general paralysis
of the insane by induced malaria as initiated by Wagner-Jauregg of
Vienna. The Board of Control, the London County Council and
the authorities of Horton Hospital, Epsom, were closely associated
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with the Ministry in this work. The laboratory portion of the unit was at
first under the control of Colonel James and, afterwards, under that of
Lieut.-Colonel (afterwards Brigadier) J. A. Sinton, V.C., M.D,, F.R.S,,
I.M.S. (ret.), assisted by Mr. P. G. Shute and laboratory assistants,
while Dr. W. D. Nicol, medical superintendent of Horton Hospital was
in charge of the clinical side of the work. The unit further acted as a
centre for the study and identification of mosquito nuisances in Great
Britain, and for research.t¥’ Mr. Shute paid visits to many districts to
advise on the control of anophelines and his services as a consulting
entomologist were lent by the Ministry of Health to several European
Governments.

ADMINISTRATIVE MEASURES TAKEN BY THE MINISTRY OF HEALTH

From this account of the administrative and scientific machinery
instituted by the Ministry of Health during and since the War of 1914-18
it will be readily understood that an organisation was available for
effectually safeguarding the population of Great Britain against the
risks of indigenous malaria during and after the War of 1939-45. No
amendments were considered necessary in the Regulations for dealing
with malaria, but the Medical Department of the Ministry of Health
gave much attention to malaria from the onset of the war and collaborated
with other departments in dealing with those aspects of the problem
with which they were particularly concerned.

In July 1940, a memorandum was issued on measures for the control
of mosquito nuisances in Great Britain (Memo. 238/Med.) and the
precautions which could be taken against spread of the disease in this
country were carefully considered with the Service Departments. The
memorandum was revised and re-issued in 1943 with maps showing the
distribution of indigenous malaria in England during the 18th century
and after the War of 1914-18. A map was prepared showing the areas in
England where from past experience malaria would be most likely to
spread, and it was agreed that, as far as possible, neither camps nor
demobilisation centres for troops returning from malarious regions
should be set up in areas which are potentially very dangerous. The
Chief Medical Officer also wrote to medical officers of health of
the districts in the dangerous areas enclosing a memorandum con-
taining suggestions for the prevention, diagnosis and treatment of
malaria.

Special attention was also given to the location and supervision of
camps for Italian prisoners-of-war, many of whom were infected with
malaria. The War Office also arranged that all men returning from the
West Coast of Africa should be given a supply of anti-malarial drugs
with a pamphlet containing notes on the treatment of malaria, and
advised them if they fell ill to report at once to the nearest military,
E.M.S., or local hospital, and to show the pamphlet to the doctor.
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The Ministry also arranged for the services of consultants and for the
allocation of beds with expert staff at suitable hospitals in the vicinity
of the larger ports for the treatment of cases of malaria. Letters were
also sent to the medical officers of health of the ports likely to be
concerned, enlisting their co-operation both in regard to Service
personnel and members of the Mercantile Marine.

Later, articles were published in the Ministry’s Monthly Bulletin
(December 1943; January 1944 and February 1946), which is sent to
medical officers of health, and the Chief Medical Officer sent a circular
letter to all medical practitioners practising in England and Wales, and
enclosed an article on the diagnosis of malarial infections which had
been prepared by Brigadier J. A. Sinton, the consultant in malaria to
the Army and, until recalled to service early in the war, the Ministry’s
adviser on malaria. Various communications were also issued by the
Emergency Medical Services, and in 1944 the Director-General issued
a memorandum (E.M.S.1./466) on the diagnosis and treatment of
malaria for the attention of all medical officers attached to hospitals. In
addition, the Board of Control, at the request of the Ministry, issued
a circular (No. 948, April 1944) to medical superintendents of mental
hospitals, etc., repeating their previous instructions that between April
1 and September 30, patients receiving malaria therapy should be pro-
tected from mosquitoes during the period that they might be infective.

MALARIA ON SHIPS

Towards the end of 1939 the Ministry of Health’s attention was
drawn to an increasing number of cases of malaria on incoming vessels.
Owing to the war, vessels had to change their routes and many ships
homeward bound called at Freetown and other West African ports, where
malaria was prevalent. The Ministry of Shipping, on the advice of the
Ministry of Health, issued a revised edition of a leaflet on the precautions
to be taken against malaria, which had been prepared for the Mercantile
Marine. The Colonial Office were similarly approached with a view
that everything possible should be done at the West African ports to
prevent malaria spreading to the crews of ships, and the help of the
authorities in Gambia, Sierra Leone, Nigeria and the Gold Coast was
enlisted to the same end. (See Volume I1, Part I, Chapter 1.)

At that time vessels were also calling at Dakar, and through the
good offices of Dr. M. T. Morgan, M.C., the President of the Office
International d’Hygiéne Publique, representations were also made to
the French authorities. There were many difficulties and later the
Colonial Office sent a special Commission to Freetown to deal with the
situation. After their return the Ministry of War Transport sent three
officers to the West Coast of Africa whose duties were to visit vessels
and ensure as far as possible that the precautions against contracting
the disease were observed.

¥
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Port medical officers of health in this country were warned to keep
malaria constantly in mind when examining sick persons on ships
arriving from foreign ports, and specially those which had called at
West African ports, and the Chief Medical Officer of the Ministry of
Health (September 13, 1940) asked them to forward to the Ministry
particulars of all vessels on which malaria had occurred during the
voyage. Copies of these returns were sent to the Ministry of War
Transport and to the Colonial Office in order that the authorities on
the West Coast might be kept informed of the number of cases and
the names of vessels on which they were found.

A summary of the returns received to the end of 1945 is given in the
following table:

Cases of Malaria on Ships
Year Number of ships | Cases reported | Deaths reported
1940 (last six months) . 132 354 11
1041 . . . 243 756 14
1942 . . . 152 859 12
1943 . . . 143 845 8
1944 . . . 156 780 9
1945 e 29 145 —
Totals . . . 855 3,739 54

The big decrease in the figures for the year 1945, compared with those
for previous years, is largely due to the fact that fewer vessels called
at West African ports after V.E. Day (May 8, 1945) when the convoy
system was no longer necessary.

A memorandum on the prevention, diagnosis and treatment of
malaria on ships, was prepared for ships’ surgeons, and issued by the
Ministry of Shipping. A revised edition was issued in August 1943.

With the entry of Japan into the war it became necessary to conserve
the existing stocks of quinine but supplies were earmarked for the
Mercantile Marine. As the war progressed, however, more became
known of the value of mepacrine for preventing and treating malaria, and
after consultations, the Ministry of War Transport (successors to the
Ministry of Shipping) amended the Merchant Shipping Medical Scales
and provided for the carriage of mepacrine hydrochloride for the
prophylactic (suppressive) treatment of members of a crew.

INDIGENOUS CASES OF MALARIA DURING THE WAR

Under arrangements made early in the war with the Registrar-
General, notifications of malaria are extracted and sent each week to the
Ministry of Health, in order that any case which is suspected of being
contracted in this country, may be investigated.
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In addition to the nine cases recorded in 1944, there were two cases
in which there was doubt as to whether the disease had been contracted
in this country or abroad. The figures appear to indicate that there is
now a greater risk of indigenous cases occurring, but it is satisfactory to
note that during 1945, only seven cases of indigenous malaria were
brought to notice. It must be remembered, however, that benign
tertian malaria, the type most likely to give rise to indigenous malaria
in this country, may have a prolonged incubation period and that cases
infected in the late autumn may not declare themselves until the
following spring or early summer.

WORK OF THE MINISTRY OF HEALTH’S MALARIA LABORATORY

In spite of the incidental difficulties, the Ministry’s Malaria Laboratory
at Horton continued to supply infective material for use in malaria
therapy, the species of parasite and the methods of transmission of
infection being shown in the following table:

Transmission by

Species of Blood inoculation Mosquito inoculation
parasite

1939 1940 | 1941 | 1942 [ 1943 | 1944 | 1939 | 1940 | 1941 | 1942 [ 1943 | 1944
P. falciparum 10| 12 16 6| 24| 34 15 | 65 9| 25 14 | 35
P. vivax .| 264 | 172 | 189 | 264 | 245 | 247 | 248 | 278 | 188 | 167 | 167 | 135
P. malariae . 21 22 (3 13 39 | 42 o o o o o o
P. ovale 43| 27| 29| 27 10| 24 6 12 o 1 [ 2
P. tenue o 1 o o ) o o o o o o o
Totals | 338 | 234 | 285 | 310 | 318 | 347 | 269 | 355 | 197 | 193 | 181 | 172

Infective material was supplied for general paresis and other forms of
post-syphilitic disease. A few cases of mycosis fungoides and disseminated
sclerosis were also treated.

Mosquito Control Surveys. The staff of the Ministry of Health worked
with the local authority, as far as possible, in inquiries into mosquito
nuisances, including identification of the species of mosquito involved
and the location of the breeding grounds, and advised on measures of

control.
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In some districts anti-tank ditches and bomb craters created a
problem. If bomb craters holding water are left unfilled for a few years
aquatic vegetation is likely to grow profusely. The craters then form
breeding grounds for several species of mosquito, including the variety
which can spread malaria. The Ministry advised that bomb craters
in rural areas and on common land should be filled in. Many large
ornamental lakes were drained early in the war for security reasons.
When these were re-filled it was noticed that mosquitoes, particularly
anopheles, were breeding in larger numbers than before the war. Fish,
the natural enemies of mosquito larvae, had been killed by the drainage
and vegetation had grown prolifically. The Ministry advised that as
soon as labour was available these lakes should be cleared of vegetation
and the banks generally trimmed.

One investigation yielded results of special interest. In October 1940,
the shelterers in the underground railway stations were being badly
bitten by mosquitoes. Mr. Shute, the Assistant Malaria Officer of
the Ministry, found that the culprit was culex molestus which was
breeding in stagnant water in the sumps and the inverts under the
platforms. Active measures soon ended the nuisance. Steps were also
taken to deal with any nuisance arising from breeding in the static water
tanks erected for fire-fighting purposes, and a circular was issued to
local authorities on the subject. Fortunately, with few exceptions, the
only species which the surveys showed to be breeding in the tanks was
culex pipiens, which hardly ever attacks human beings.

Other work of the laboratory. During the war the laboratory was
extensively used for teaching purposes, and demonstrations were given
to medical officers of the Armed Forces, to members of the Friends
ambulance units proceeding abroad, to medical students and to visitors
specially interested in malaria. On several occasions, large numbers of
blood films demonstrating malaria parasites were prepared and sent
to the Royal Naval College, Clevedon, to the Army School of Hygiene,
to the R.A.F. Institute of Pathology, Halton, to the Molteno Institute,
Cambridge, to the London School of Hygiene and Tropical Medicine,
to the School for Tropical Diseases, Liverpool, to the Director of
Tropical Medicine, Army Medical School, Washington, to the Rocky
Mountain Laboratory, Hamilton, Montana, and to the Pasteur Institute,
Paris. The laboratory also helped to prepare a film on malaria, which was
shown to Service personnel going oversea. For the War Office, several
thousands of stained blood films showing the various species of human
malaria parasites were also prepared and sent to North Africa, Italy
and Burma for inclusion in malaria panniers.

Special investigations were made for the Medical Research Council
and the War Office into the therapeutic and prophylactic value of some
of the newer synthetic anti-malarial drugs. This involved breeding
some thousands of mosquitoes and infecting them with various species
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of malaria parasites, and for over three years this additional work was
a considerable strain on the staff and the resources of the laboratory.
At the request of the War Office, Mr. Shute, also visited North Africa
and Italy in 1943 to obtain strains of the parasite responsible for the
malaria from which the troops suffered. Mosquitoes bred for the
purpose at Horton were taken to the theatres of war, infected from
patients suffering with malaria, flown back to England and used to infect
volunteers, who were treated with the newer drugs, and most valuable
information was obtained.

MEDICAL RESEARCH COUNCIL AND WAR OFFICE COMMITTEE

Shortly after the outbreak of war, the Medical Research Council and
the War Office set up a committee to deal with the malaria problem,
on which Dr. P. G. Stock, of the Ministry of Health, Dr. W. D. Nicol,
the Medical Superintendent of Horton Hospital, who was responsible
for the malaria wards and Mr. P. G. Shute served. Dr. Stock also served
as chairman of the Malaria Committee appointed by the Advisory
Committee on Medical Supplies and Services of the Allied Post-war
Requirements Bureau.

CONCLUSION

The anti-malarial work of the Ministry of Health in collaboration
with other Departments, especially the War Office, the Colonial Office,
the Ministry of Shipping, the Ministry of War Transport and the
Medical Research Council, has been a triumph of preventive medicine.
The risks of infection and of the introduction of malaria into Great
Britain were great; the administrative precautions under skilled scientific
direction were comprehensive, detailed and world-wide. That these
precautions achieved their aim is evident from the insignificant number
of cases of indigenous malaria that came to notice. The late Sir George
Buchanan and the late Lieut.-Colonel S. P. James set up an anti-malarial
organisation in this country which safeguarded the population against
the risks of an increase of indigenous malaria after the War of 1914-18.
This organisation fortunately remained in being in the years between
the two World Wars and was further strengthened by the Ministry of
Health’s Laboratory at Epsom. Consequently, when war risks of malarial
infection again became imminent, the Ministry of Health had ready
an efficient organisation and an expert staff conversant with the prob-
lems that were likely to arise. The anti-malarial work done in Great
Britain during the war was blessed by foresight, endowed with scientific
direction, comprehensive in character and crowned with success.
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ENTERIC FEVER
The incidence of and mortality from the enteric group of fevers
during the war years are given in the following table:

Enteric Fever, 1939 to 1945 : Notifications and Deaths

Typhoid fever Paratyphoid fever
Year | Notifications Deaths Notifications Deaths
1939 734 90 745 22
1940 886 83 1,947 52
1941 1,058 82 3,705 66
1942 468 69 390 20
1943 385 57 328 15
1944 284 45 258 10
1945 301 32 234 15
Totals 4,116 458 7,607 200

Note: For notification purposes the distinction between typhoid and para-
typhoid fevers was not officially made until July 1941. A complete system of
correction of notifications was first introduced in January 1944.

As in the War of 1914-18 the enteric group of fevers called for
special vigilance on the part of the Ministry of Health and of local
authorities. In November 1939, a memorandum on typhoid fever
(Memo. 225/Med.) was issued by the Ministry. This gave a succinct
account of the aetiology, prevalence, and the methods of prevention
and control, with an appendix on laboratory diagnosis. The memoran-
dum also mentioned the powers of a local authority to deal with carriers,
and referred to the work of Dr. A. Felix on the value of the presence
of the Vi-antibody in their detection. Felix reported (Brit. med. ¥., 1939,
i, 1253) that a standard agglutinating Vi-serum and a preserved
suspension representing a pure reagent for the Vi-antibody were
available, and that the test for the presence of the Vi-antibody had
thus become a routine procedure.

INCIDENCE OF TYPHOID AND PARATYPHOID FEVERS DURING
THE WAR

It will be observed from the above table that the number of cases of
typhoid and paratyphoid fevers rose in 1941; in that year it was more
than double the mean of the preceding three years. The Chief Medical
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Officer of the Ministry of Health stated that this rise was almost entirely
accounted for by three extensive outbreaks of paratyphoid B. fever at
Bristol, Liverpool, and an associated outbreak at Birmingham and
Leicester. Previously there had been a considerable rise in the notifica-
tions of paratyphoid fever in the latter half of June 1940. In this year
the incidence was general, and in a few places only did an appreciable
number of cases occur. In the first six months of the year, 200 districts
were invaded, but in the majority of them only one case was notified,
and where there was more than one, there was usually an interval of at
least four weeks between them. These figures are an indication of the
actual danger of carriers.

In July 1941 a distinction was made between typhoid and paratyphoid
fevers for purposes of notification. This was made possible largely by
the newly created Emergency Public Health Laboratory Service (see
Chapter 1), which began to provide highly refined cultural and sero-
logical facilities. A great proportion of cases of typhoid fever were
investigated bacteriologically, and it is probable that some of the rise in
the notifications of the disease is attributable to improved ascertainment.

MEASURES OF PREVENTION

The chief defence against a water-borne disease like typhoid fever is
chlorination of the water-supply, a measure which since the epidemics
at Bournemouth and Poole in 1936 and at Croydon in 1937, is applied
to the water-supply of most towns of any size. In 1938 and 1939, under
the gathering clouds of war, precautions were planned and applied
against the pollution of supplies by aerial bombardment. It was realised
that major waterworks were liable to become objects of attack and that
widespread damage to water-mains and adjacent sewers must be
expected. All practical means were taken to make the process of
chlorination fully efficient; precautions were taken against the intro-
duction of chemical poisons either deliberately or by the use of poison
gas in warfare; staffs were augmented by trained volunteers; a system
of guards was instituted and alternative laboratories were equipped in
safer areas. These measures proved to be remarkably effectual when put
to the test. ‘During the aerial attacks on London’ said the Director of
Water Examination, Metropolitan Water Board, ‘almost every con-
ceivable form of damage was inflicted upon the waterworks; in two
months alone over 3,000 mains were fractured and many were heavily
polluted. All the necessary protective measures were in readiness and
there is not a shred of evidence that the water supplied to London was
at any time less safe than before the war.”* Medical officers of health
of many metropolitan boroughs served by the Board bore testimony in
their reports to the skill and speed with which damaged water-mains

* ‘London’s Water Supply in Peace and War’ by Lieut.-Col. E. F. W. Mackenzie,
The Medical Officer, December 30, 1944.
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were repaired and supplies restored. The repair of sewers, many of
the largest of which were extensively damaged during periods of
heavy bombing, was no less important. In St. Marylebone at one time
only one sewer flowing through the eastern half of the borough in a
north to south direction remained open. Here a specially designed
concrete arch was used in effecting repairs, saving much time, timber
and difficult brickwork—a method which was widely adopted in the
metropolitan area. In the City of London 67 incidents with damage to
Corporation sewers were reported between September 1940 and
December 1942. In Hampstead, where 45 sewers were damaged and
many dwelling houses and business premises were flooded, one main
sewer received three direct hits in a run of 150 yards; the fracture by
high explosive of another sewer, 46 ft. under Hampstead Heath, was
only discovered during a survey made nearly two years afterwards.
In Southwark, where a considerable number of the local council’s
sewers and also several L.C.C. main sewers were broken, the ‘chance
in a million’ occurred. Here a bomb was dropped, forming a crater and
damaging a sewer. Two days later, while workmen were in this crater
repairing the damage, another bomb fell on the identical spot and all
were killed.

The prevention of outbreaks, especially of paratyphoid fever, through
carriers infecting food and drink is a much more difficult matter.
On November 25, 1940, the Ministry of Health issued an official
circular (2198) on ‘Precautions against the spread of alimentary infec-
tions.” This was sent to every sanitary authority and every medical
officer of health with the request that it be brought to the notice of all
persons engaged in any trade or business connected with the prepara-
tion or distribution of food for human consumption. The circular was
a plea for the observance by caterers of a standard of personal cleanliness
as is maintained in a well ordered private house; such a standard would
go far to diminish the risk of contamination of food by organisms of
the enteric group. Domestic sewage is always liable to contain the
specific organisms of the enteric fevers, even in the absence of known
clinical cases in the area wherever the sewage is derived. The risk of
these diseases following the pollution of water supplies by the destruction
of sewers and of water mains by enemy action was a possibility to be
guarded against, and, on the advice of the Chief Medical Officer of the
Ministry of Health, on December 7, 1940, an official letter on the
subject was sent to every local authority giving the Minister’s sanction
under Section 177 (1) of the Public Health Act, 1936, to the free provi-
sion of typhoid-paratyphoid vaccine for the protection of persons whose
employment exposed them to special risks, and for anyone else who
desired it. Local authorities became fully alive to this danger of war
and took every precaution against it. Public response to the offer of free
inoculation varied in extent. For example, in Plymouth, after extensive
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damage to water-mains in March 1941, anti-typhoid inoculation was
advised and was offered free; but only some 200 people were then
inoculated. Here, in all, some 400 persons availed themselves of free
inoculation. But in Southampton more than 27,000 people were inocula-
ted at clinics, first-aid posts and works, and, in spite of damage to water-
mains and sewers in 1940 and 1941, notifications were fewer than in
previous years. In Birmingham four-fifths of the inhabitants were with-
out piped water for six to ten days after a heavy raid in November 1940.
It is a great tribute to the work of the medical officers and engineers of
local authorities whose areas sustained heavy air raids with destruction
of sewers and water-mains through enemy action, as in London, Coventry
and elsewhere, that not a single case of enteric disease was traceable
to the damage perpetrated.

DYSENTERY
The incidence and mortality from dysentery from 1935 to 1945 are
given in the following table:

Dysentery (all forms), 1935 to 1945: Notifications and Deaths

Year Notifications Deaths
1935 1,177 95
1936 1,333 72
1937 4,167 834
1938 4,170 112
1939 1,941 96
1940 2,860 185
1041 6,670 329
1942 7,296 198
1943 7,905 124
1944 13,025 157
1945 16,278 165
Totals 66,822 1,644

Between 1934 and 1945 there was a steady rise in the notifications of
dysentery, broken only in 1939. The commonest type of dysentery
now seen in this country is that due to the Sonne bacillus. Sonne
dysentery has probably been endemic in this country for many years
and a proportion of the increase is doubtless due to its bacteriological
recognition, and to a wider knowledge among practitioners that it
is notifiable under the Public Health (Pneumonia, Malaria, Dysentery,
etc.) Regulations, 1919. An account of the chief features of Sonne
dysentery was given in the Annual Report of the Chief Medical Officer
of the Ministry of Health for 1937, pp. 44—49. High as are the figures
of incidence, they do not represent the full prevalence of dysentery during
the war years, for it is acknowledged that a substantial proportion of
cases has been unnotified, through pressure of work on a depleted
medical staff, and, because there are mild cases which are not brought
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to medical attention. As with the enteric group of fevers, scrupulous
care in the handling of food for human consumption, and attention
to personal hygiene by the general public are essential for controlling
and reducing the prevalence of dysentery.

B. Hobbs and V. D. Allison found by the use of a selective cultural
medium (desoxycholate-citrate agar) that patients may continue to
excrete B. sonne for considerably longer periods than had previously been
found from the laboratory examination of specimens on the usual media.

The authors conclude that the failure to recognise ‘missed’ cases, the
symptomless carrier (often an adult), the premature release from isola-
tion of convalescent carriers as a result of reports based on the use of
indifferent media, and the indications that a proportion of patients may
continue to excrete the organism for several months, even when removed
from infected surroundings and the risk of re-infection obviated, are all
factors in the prevalence of dysentery.

Specimens of blood for agglutination were taken from 16 cases at
varying intervals after the onset of illness, and from a control series
of 12 children who had not been exposed to infection. The results
suggested that positive agglutination reactions may be of value in
retrospective diagnosis of cases of Sonne dysentery up to at least six
weeks after the onset of the illness.

FOOD POISONING

There was a steady increase in the number of outbreaks of food
poisoning during the war years. This rise was associated with the increase
in communal feeding in communal kitchens, canteens and restaurants
and also with the increased facilities for accurate diagnosis afforded by
the Emergency Public Health Service and its associated laboratories.

The total number of outbreaks reported during the years 1939—44
was 1,326—the lowest number being 47 in 1940 and the highest 545 in
1944. Of these outbreaks 892 were caused by organisms of the salmonella
group and the number of cases was 2,544.

Bacteriological investigations showed that there was a remarkable
increase in new types of salmonella responsible for outbreaks of food
poisoning chiefly after 1940. Before 1939 only 10 types had been
identified in this country, but, in 1943 and 1944, 16 new types were
identified and there was also a considerable increase in untypeable
strains—28 in 1943 and 98 in 1944. It is probable that from them
further new types could have emerged.

The investigations carried out in the laboratories of the Emergency
Public Health Service have established the fact that the majority of
these new strains were imported to the United Kingdom in various foods,
chiefly from America where salmonella infections are widespread
among poultry and in other foods. The importation of American dried
egg appears to have been chiefly responsible. The subject of food
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poisoning during the war has been fully dealt with by V. D. Allison,
M.D,, in a contribution to the Volume on Medicine and Pathology,
Chapter 21.

TRICHINOSIS

As in the case of food poisoning, trichinosis, which was comparatively
rare in this country before the war, showed a large increase during the
war. The increase was attributed to the eating of imperfectly cooked
sausages or raw sausages made from inadequately cured pork derived
from pigs which, owing to the shortage of feeding stuffs it was no
longer profitable to keep alive. This subject is also dealt with by
Dr. V. D. Allison.

SCABIES

Scabies is another of the diseases associated with war. In the War of
1914-18 it greatly increased among both troops and civilians. An
analysis of 1,000 consecutive cases admitted as scabies, boils or impetigo
to No. 25 General Hospital at Hardelot from August 1916 to March
1917, showed that scabies was responsible for 64-9 per cent. of all forms
of pyodermia, and that it caused more than half the common forms of
skin disease in the army.

After 1919 there was a rapid decrease in incidence, the lowest level
being reached in 1926. About 1930 the rate of incidence again began
to rise. This probably was largely a periodic characteristic for it was
observed simultaneously in other countries. In 1937 and 1938, Sir
Arthur MacNalty called attention in his Annual Reports to the Board
of Education to the increase of scabies among schoolchildren. For
instance in Dudley, and in Yorkshire, North Riding, the number infested
more than doubled during 1938, while Heston and Isleworth had an
increase of nearly go per cent., Coventry over 5o per cent., Sunderland
30 per cent., and many other areas reported considerable increases.

Hence, at the outbreak of war scabies was rapidly increasing and this
increase was augmented first by evacuation and mobilisation, and, later,
by overcrowding, shifting of the industrial population, shelter life and
the ever-increasing shortage of laundry facilities, soap, towels, under-
clothing and bedding. A severe epidemic of scabies ensued which was
widespread throughout England and Wales.

ADMINISTRATIVE MEASURES

The Ministry issued a Memorandum on Scabies in January 1940,
and, in November 1941, under the Defence Regulations, the Scabies
Order was made which gave local authorities additional powers to
deal with scabies and with verminous conditions generally. The medical
officer of health, if satisfied that a person was in a verminous condition,
could require the disinfection of the premises in which that person
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had been living, and could have other persons who had been living
in the same premises medically examined, and, if necessary, cleansed
or treated; and, in addition, to avoid the spread of vermin he could
have articles that had come in contact with these persons cleansed or
destroyed.

The Advisory Committee on Scabies, convened by the Ministry with
Dr. A. M. H. Gray (afterwards Sir Archibald Gray) as chairman and
with representatives of the Services, Canadian and U.S. Armies, other
Government Departments, the London County Council and the London
School of Hygiene, in the light of the results of research carried out
on behalf of the Ministry and the Medical Research Council by Dr.
Kenneth Mellanby of the Sorby Research Institute, issued a revised
memorandum in June 1942, and later modified it by a further amend-
ment in February 1943. Many authorities took vigorous action, and
made efficient scabies treatment centres, some in their clinics, and others
by adapting their gas decontamination units to serve a dual purpose.
In some cases (e.g. London from August 1943) the Minister allowed
authorities to make scabies notifiable.

The Ministry of Information produced for the Ministry of Health an
instructional film on the life history of the scabies mite, the best methods
of diagnosis and treatment, and the paramount need to deal with con-
tacts. This admirable film was widely shown to doctors, nurses, health
visitors and social workers.

Treatment. Benzyl benzoate treatment had been introduced before
the war. It was now improved and cheapened by the substitution of a
watery emulsion (25 per cent. strength) for the previous spirit and soap
emulsion, and possesses advantages over treatment by sulphur ointment,
notably in not causing dermatitis. Its efficiency depends upon skilled
application. A single application of benzyl benzoate renders the patient
non-infective (children can return to school immediately after it) and
it generally cures, although a second application within seven days is
recommended to prevent a relapse.

Prophylaxis. The researches of K. Mellanby and others into the
transmission of infection have confirmed the findings of Hebra in
1868 that clothing and bedding may occasionally transmit the disease.
The part they play in this respect has been greatly over-estimated and
K. Mellanby found that failure to disinfect fomites had no appreciable
detrimental effect upon the relapse rate in scabies. It is better and
simpler to treat again the few cases that do relapse than to expend man-
power and material on routine disinfestation in all cases.

K. Mellanby found that the essence of successful prophylaxis lies in
the following-up of the family contacts and in their simultaneous
treatment. Here it is to be remembered that symptomless carriers may
occur, and that scabies may have an ‘incubation’ period of two months;
therefore all intimate contacts should be treated. ‘In communities such
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as schools or factories frequent inspections of the hands and wrists
(where the vast majority of the parasites are to be found) by persons
able to recognise scabies will greatly reduce the incidence, provided
that patients, when found, are speedily and efficiently treated, and that
the whole family of each patient is also treated’. During the war a
number of local authorities set up special clinics for the prevention
and treatment of scabies.

ERYSIPELAS

Erysipelas, England and Wales : Notifications and Deatbhs,
1938-45

Year . . 1938 | 1939 | 10940 | 1941 | 1042 | 1943 | 1044 | 1945

Notifications . 16,671 | 14,141 | 13,123 | 12,232 | 11,508 | 11,833 | 11,148 | 9,853

Deaths . . 342 248 | 214 190 141 124 119 119

The above table shows a most welcome decrease in the incidence
and deaths from erysipelas during the war years as compared with the
notifications and deaths from this disease during the year 1938. This
decrease can fairly be ascribed to the increased use of sulphonamide
preparations. The modern treatment is not only efficacious but dramatic.
One can almost see the red line of the erysipelatous patch receding as
the sulphonamide drug is applied.

PEDICULOSIS

Inasmuch as the louse is the vector of typhus, relapsing fever and
trench fever, special attention was paid to the prevention of pediculosis
during the war years. At the outbreak of war, preventive measures
mainly rested on the steam disinfestation of infected clothing and bath-
ing with soap and hot water, but the search for a suitable insecticide
which might be dusted inside the soldier’s clothing and which would
not irritate the skin and provoke dermatitis, was steadily pursued. The
earlier anti-louse powders were preparations of derris root or of the
South American substitute, cube or loncho-carpus. Their efficiency
against the body-louse gradually improved, a preparation named A.L.63
being successfully used in the armies of North Africa and elsewhere.
This was surpassed finally by the discovery of the persistent insecticidal
power of dichlor-diphenyl-trichlorethane, or D.D.T., already described
in connexion with the prevention of typhus fever.

Head Lice. In the meantime, evacuation, the subsequent investiga-
tion by Dr. Kenneth Mellanby and recruitment for the Women’s
Services had made it painfully clear that the head louse, unlike the
body louse, was still excessively common in Britain.

K. Mellanby by an investigation based on approximately 60,000 cases
examined on admission to hospital for other diseases, showed that there
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was a very high degree of infestation with head lice in the industrial
cities, but that body infestation was rare; that girls were more frequently
infested than boys, and that the highest rate of infestation was among
the children of pre-school age (this was an entirely unexpected
finding). The percentage of children infested in the rural counties was
very low; in the industrial cities infestation in girls reached a peak at
three years of age (51-6 per cent. being then infested). There was little
decrease before the fourteenth birthday, and even among the older girls
a large proportion were infested. In boys, in industrial cities, the peak
occurred in the fourth year, when over 40 per cent. were infested,
but then steadily declined reaching a very low level with young male
adults.

The Minister of Health appointed in 1942 a Louse Infestation
Committee under the chairmanship of Dr. P. G. Stock, which submitted
two reports, the final conclusions being embodied in Memo 230A/Med.,
which was issued in March 1943. This committee with the co-operation
of the Directors of Hygiene of the Army and of the Royal Air Force,
medical officers of health, school medical officers and pathologists
conducted a number of experimental trials of various anti-head-louse
preparations. They found that Lethane ‘384 special’ hair-oil was the
most effective preparation to remove the killed nits;the hair must be
combed with a metal ‘Sacker’ or similar comb.

CHRONIC RHEUMATIC DISEASES

Chronic rheumatic disease with all its protean manifestations—
fibrositis, rheumatoid arthritis, osteo-arthritis, etc.—like rheumatic
fever is of unknown aetiology. These morbid manifestations are widely
prevalent. Many victims have to lead a life of helplessness being bed-
ridden or restricted to a wheeled chair; the patient is thus a burden to
himself, his family and society. It has been estimated that rheumatic
disease is responsible for ten times as much incapacity as pulmonary
tuberculosis, and that the loss of working days through such disablement
amounts in England to one-sixth of the total disability through illness.
One-sixteenth of all the money expended on pensionable invalidism
before the war was given to sufferers from these diseases. Although no
comprehensive figures are available, chronic rheumatic diseases through
absenteeism and invalidity undoubtedly handicapped industry during
the war, or in other words the industrial war output would have been
greater if these diseases had not been so prevalent. The subject properly
engaged the close attention of the Ministry of Health and a special
sub-committee of the Minister’s Medical Advisory Committee was
appointed in May 1944 to consider it. This sub-committee subsequently
reported that in their view the chief obstacle to effective control of the
chronic diseases included in the rheumatic group was lack of sufficient
knowledge particularly as regards the causation of these diseases. They
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recommended that any development of specialised treatment facilities for
chronic rheumatism ought either to be located in teaching hospitals or
to be closely linked to them so that the needed research could readily
be undertaken, preferably under university auspices. Early in 1945
principal regional medical officers were instructed to approach a
number of hospitals in various parts of the country with a view to
promoting an extension of the available treatment facilities. Almost
without exception the hospitals so approached intimated that for the time
being little or nothing could be done owing to the shortage of doctors
and nurses as well as, in some instances, the lack of suitable accommo-
dation.

The Future. Undoubtedly, the first step should be an extension of the
existing specialised treatment facilities for both in-patients and out-
patients on the lines recommended by the special committee referred
to above. It is to be hoped that voluntary organisations concerned with
medical research will favourably consider the support of schemes of
investigation in university teaching hospitals where specialised treat-
ment facilities are established and a promising interest in the problems
of chronic rheumatism can be expected to develop.

It is difficult at present to recommend any precise scale on which
specialised treatment facilities should be set up. Experience in Sweden,
a country which so far has paid more attention to these diseases than
any other, suggests that for in-patients specialised units of 8o to 100
beds dispersed in a large number of general hospitals are preferable
to a few large special hospitals, also that long-stay beds of a semi-
convalescent type are necessary to ensure the best use of specialised
beds in general hospitals. As regards out-patient treatment facilities,
there is good evidence that a clinic employing two whole-time physio-
therapists can be fully and usefully occupied in treating chronic
rheumatic disorders in an urban industrial population of approximately
50,000.

The prominence of chronic rheumatism as a cause of sickness
absence in industry has attracted the attention of Government Depart-
ments such as the Ministry of Labour, Ministry of Fuel and Power and
the Medical Research Council through its Industrial Health Research
Board. The Ministry of Health, which by the publication in 1924, of
Dr. J. Alison Glover’s report on the ‘Incidence of Rheumatic Diseases’
initiated co-ordinated research into the industrial aspects of chronic
rheumatism, might promote a more clinical and therapeutic approach
at a number of hospital centres in different parts of the country. It is,
however, unlikely that there will be much effective progress on these
lines, until the existing facilities for special treatment, and, in particular,
special in-patient accommodation where investigation as well astreatment
can be carried out, have been considerably extended. An account of
chronic rheumatism and its treatment during the war by C. W.
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Buckley, M.D., F.R.C.P., and W. S. C. Copeman, O.B.E., M.D.,
F.R.C.P. is given in Chapter 4 of the Medicine and Pathology Volume.

INFECTIVE JAUNDICE
There are three types of communicable jaundice in Great Britain.

1. Weil’s disease (infective jaundice) due to a spirochaetal organism,
Leptospira icterohaemorrhagica.

2. Epidemic hepatitis, sometimes known as catarrhal jaundice, and
now recognised to be a necrosis of the hepatic parenchyma,
probably due to a heat resistant virus.

3. Homologous serum jaundice, conveyed from man to man by parenteral
injection and probably due to a heat resistant virus similar to, but
not necessarily identical with, that of epidemic hepatitis.

Historical Note:

For many years outbreaks of jaundice in the civil population, with a
comparatively negligible mortality, have been described in this and
other countries. At the same time, outbreaks of greater severity not
uncommonly in the same places as the milder outbreaks, have occurred
in the British Isles, France, Germany, Austria, Switzerland, the
Scandinavian countries, Africa, India and Japan. Jaundice has been a
constant concomitant of war. Larrey described outbreaks of contagious
jaundice with haemorrhage occurring amongst the troops in the
Egyptian campaign of 1812. Jaundice was common in the American
Civil War. It occurred also in the Franco-Prussian War of 1870; in the
South African War 30 years later, in the Great War and again in the
recent campaign in North Africa. Such clinical descriptions as were
available suggested to Cockayne (1912) that two diseases or two groups
of diseases of different aetiology were concerned. From the general
confusion Weil’s disease was recognised in 1886 and the discovery of
its causal organism, Leptospira icterohaemorrhagica, by Inada and Ido
in 1915 served to complete the evidence that it is a definite clinical
infective entity, probably identical with the seven-day fever of Japan,
the slime fever of Eastern and Central Europe and the infectious
jaundice of the Mediterranean Basin, and that it bears no relation to
the welter of conditions out of which it has emerged. The communica-
bility of the other and more common disease—epidemic hepatitis or
catarrhal jaundice—has not been generally recognised by practitioners
and many cases are still diagnosed ‘catarrhal jaundice’. Repeated investi-
gations failed to advance our knowledge of the aetiology of epidemic
hepatitis or epidemic catarrhal jaundice, of which at least sixteen
outbreaks were reported to the Ministry of Health in the period 1925-34
and many more since.

Obstructive, haemolytic and toxic cases excepted, no jaundice arising
other than from the two infective diseases seems to have been reported
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until the introduction of salvarsan and allied compounds for the
treatment of syphilis.

WEIL’S DISEASE

Weil’s disease is not rare in this country and abortive attacks, usually
diagnosed as ‘pyrexia of unknown origin’, sometimes occur in river-
bathers. In certain circumstances sufferers were entitled to compensa-
tion under an extension (S.R.0. 1940 No. 221) of Section 43 of the
Workmen’s Compensation Act, 1925. In the six years to 1945, Gardner
and Wylie (1946) examined serum from 1,120 patients suspected of
leptospirosis and obtained serological evidence of the disease in 182.
From other laboratories they obtained histories of 488 cases with a
fatality rate of 8-8 per cent. during the same period, and they called
attention to anicteric cases which passed undiagnosed, but which were
probably as numerous as cases with jaundice.

Mortality. The deaths certified as due to Weil’s disease were:

1938 . . — 1942 . . 18
1939 . . - 1943 . . 19
1940 . . 20 1944 . . 24
1941 . . 18 1945 . . 29

Incidence. The disease has a characteristic occupational incidence.
In Gardner and Wylie’s series the largest group were coal-miners
(18 per cent.); sewer men (6 cases only) amounted to 4-0 per cent.;
and 8-o per cent. (12 cases) gave a history of immersion at a material
time in rat infested streams.

Symptoms. The cardinal physical signs of Weil’s disease—jaundice,
haemorrhage and coma—are present terminally in most cases of acute
hepatic necrosis, irrespective of the cause, but the high fever, sometimes
simulating enteric fever, and the orderly development of the syndrome
in a person exposed to leptospiral infection by his occupation or through
bathing in rat infested rivers should assist the correct diagnosis.

Recognisable occupational hazards account for about half the cases of
Weil’s disease only, and it seems that the leptospirae can pass from man
to man without the intervention of the rat. A probable example of such
transmission was reported to the Ministry of Health from Barnet during
1945, where Weil’s disease occurred in both husband and wife resident
in good urban conditions. Doeleman (1932) has described transmission
by sexual intercourse. The leptospira is present in the urine of infected
subjects. Recently it became obvious that Leptospira canicola can be
communicated to man from dogs and produce a disease clinically
indistinguishable from Leptospira haemorrhagica infections.

Serological diagnosis. This is generally unequivocal. During the war
it was provided by the special reference laboratory under the direction
of Professor A. D. Gardner at the Pathological Department, Oxford
University. ‘Anyone with a recent history of bathing or involuntary
immersion who develops malaise, myalgia, headache and fever (not

G
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necessarily with jaundice and bleeding) should be considered a possible
case of Weil’s disease and an agglutination test should be done at once.’
(See Medicine and Pathology Volume, Chapter 31.)

EPIDEMIC HEPATITIS (See also Medicine and Pathology Volume,

Chapter 9.)

The term ‘epidemic hepatitis’ is used in reference to the synonym
‘infective hepatitis’, in order to emphasise the distinction from infective
jaundice, which is the common synonym for Weil’s disease. The latter,
although it can be conveyed by contact, is unlikely to assume epidemic
proportions, except possibly in prolonged trench warfare. Epidemic
hepatitis occurred in epidemic form in the autumn of every year of
the war since 1941, and became a disease of major importance. Although
under war conditions the autumnal epidemicity at first appeared to be
characteristic, outbreaks may occur at any time of the year.

Incidence. On November 17, 1943, ‘jaundice’ was made compulsorily
notifiable in Region 4, which roughly comprised East Anglia. In the
year ending November 17, 1944, 3,552 civilian cases were notified;
for that ending November 17, 1945, only 1,626; for that ending
November 17, 1946, 1,980. The notification rates per thousand of the
population were therefore 13, 0°6, 07 in the years 1944, 1945, and 1946
respectively.

The incidence in 1945 was mainly limited to rural districts. The
1946 notifications have been included as they represent to some extent
the after-effects of war conditions, for in some cases the infection
appeared in people who had returned from service with the Forces or
from prisoner-of-war camps in Europe and the Far East. Although
epidemicity varies in persons in contact with the disease, a second and
a third case in a family were not infrequent. The figures, on the whole,
suggest a waning of incidence since the cessation of hostilities, for it
will be observed that the number of cases notified in 1945 in Region 4
fell by more than one half. In 1945 and 1946 the autumnal periodicity,
previously regarded as characteristic of epidemic hepatitis, was not
observed. Thus, in the first four months of 1945, 716 cases, and, in the
last four months, 486 cases were notified, that is, the peak of incidence
occurred in the first four months of the year. In 1946 the highest
figures appeared in April and May. In East Anglia the decline in notifica-
tion was most marked in rural districts, while in the towns the disease
tended to become endemic. The raised figures in the second quarter
of the year 1946 largely reflected an increased notification rate from
Southend-on-Sea, where there had also been a high level of notifications
in the previous summer, a lull during the winter and spring and an
exacerbation in the summer, followed by a gradual decline in the
succeeding months. Throughout 1945 and 1946, the disease continued
to attack more adults than usual. In 1946 there were a few small
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isolated outbreaks in rural districtsin Norfolk during the autumn in areas
not previously affected. The general pattern of the disease suggested a
slow geographical spread from areas involved in the previous year or so.

Mortality. The mortality of epidemic hepatitis in Region 4 has not
yet been determined, but in the war years and in 1946 the disease
continued to be relatively benign. Those responsible for the investiga-
tion of the disease had reason to believe that Region 4 formed a fairly
representative sample of the epidemiological features of epidemic
hepatitis in the country as a whole.

In 1946 reports were received by the Ministry of Health that a fatal
form of epidemic hepatitis had appeared in Denmark and Sweden,
and the Chief Medical Officer requested medical officers of health to
be on the watch for more virulent types of the disease in this country
and to bring such cases to his notice.*

It is admittedly difficult to calculate the mortality from communicable
jaundice. A death from epidemic hepatitis may be certified under one
of several headings, the more important of which are shown in the
following table.

Deaths (including non-Civilians) assigned to Hepatitis and
Faundice in each quarter of 1945 and 1946

1945 1946
International List Groups and
Sub-divisions Mar.|June|Sept|Dec./Mar.|June|SeptDec.
741 Weil’s disease .M 71 3] 7] 10l 4} s| 3] 2
F. 1| - |- -1- 1 1
680 Acute yellow atrophy . M.| 19| 18| 12| 11| 18| o 12| 15§
Acute yellow atrophy (wnthout
pregnan F.| 16| 11| 10| 18] 13| 20| 20 ¢
766 & | Acute yellow atrophy (w1th
792 pregnancy) . F. 8] 14| 19| 16| 13| 10| 10| 21
681/1 | Hepatitis (in No. 1zsb) . M.| 37| 24| 49| 46| 49| 42| 32| 30
L F. | 32| 42| 28| 49| 35| 36| 29| 32
681/2 | Jaundice (in No. 125b) . M. | 3 2 I 1 4| 4| 2| 3
F. 3 2 1 5 2| 3 2
684/1 | Catarrhal Jnundnce (m No.
127b) . .M 71 4] 61 4| 3| 2| 2| 4
F.| 7| 12| 13| 4 3| s| 1| s
681/3 | Other diseases of liver (in No. M 71 4 1 4! 2| 4| 9] 6
125b) . . . 4| 9| 4| 8 6| 2 7 6
Total acute yellow atrophy, hepa-
titis, jaundice, catarrhal jaundice | 132 | 129 | 139 | 154 | 141 | 130 111 | 121
Combined annual totals . 554 503

Most modern authorities consider acute yellow atrophy of the liver
not to be a distinct aetiological entity but commonly, and indeed largely,
to result from the endemic form of communicable jaundice previously
called catarrhal jaundice.

* (Annual Report of the Ministry of Health for the year ended March 31, 1947, p. 43.)
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The aggregate of deaths from acute yellow atrophy, hepatitis, jaundice
(no other statement), and catarrhal jaundice, exceeds 500 a year. If half
these deaths be due to infection, which is by some authorities con-
sidered a conservative estimate, communicable jaundice has of late
been killing more than scarlet fever, the dysenteries, and enteric fever.

OTHER FORMS OF JAUNDICE

There are other forms of jaundice which have to be considered in the
diagnosis of Weil’s disease (leptospiral jaundice) and epidemic hepatitis.
These are (1) jaundice following arsenotherapy; (2) serum jaundice;
and homologous serum jaundice.

(1) JAUNDICE FOLLOWING ARSENOTHERAPY

Many examples of both early and late jaundice occasionally proceed-
ing to acute yellow atrophy of the liver following the administration
of arseno-benzol preparations are to be found in the Report of the
Salvarsan Committee of the Medical Research Council (Special
Report Series, No. 66, 1922).

An appreciable increase in the incidence of jaundice after the admini-
stration of arsenical preparations was noted in the first years of the
War of 1939-45. Bigger (1943), MacCallum (1943) and Paget (1943)
suggested that post-arsphenamine jaundice might result from the
fortuitous contamination with blood of the syringes and needles used
in venereal clinics. Late jaundice also occurs in other clinics in which
therapeutic injections are habitually employed, irrespective of the
nature of the intended inoculum. Thus it has been recorded after the
injection of insulin, gold, bismuth and acriflavine; in anaemia and
diabetes clinics; after injections during the induction of hyperthermia;
while a series of cases at a tuberculosis sanatorium was attributed by
Sheehan (1944) to transmission by syringes used for bleeding patients
for the periodic determination of sedimentation rates.

In January 1944, the Ministry of Health sent a memorandum to the
authorities of venereal disease treatment centres requesting that all
cases of jaundice or dermatitis arising in the course of arsenical treatment
should be reported to the Ministry instead of, as previously, only those
whose illness was so severe as to require admission to hospital.

The collective observations on the possible rdle of syringes in the
transmission of jaundice were sent by the Ministry early in January
1945 to a Committee on “The Sterilisation, Use and Care of Syringes’
appointed by the Medical Research Council, whose report was published
(War Memorandum No. 15) in June 1945. Subsequently, these observa-
tions were extended, revised and published as a memorandum on “The
role of Syringes in the Transmission of Jaundice’ by the Ministry of
Health (vide Lancet, 1945, ii, 116). This memorandum was issued in
December 1945 to all medical officers in charge of clinics. Evidence was
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adduced showing that rigorous precautions in the sterilisation of syringes
and needles, and in the technique of intravenous injection prevented
subsequent jaundice. There was also a reduction in the number of
cases of jaundice reported from venereal disease clinics month by month
as compared with the year 1944.* The reduction was regarded as
significant, even if, particularly in the first six months of 1946, due
allowance be made for the fact that, in the present treatment of syphilis
the total number of injections given is greatly reduced by the use of
penicillin in oil wax—though jaundice has been reported after penicillin
injections.

(2) SERUM JAUNDICE

In the Annual Report of the Chief Medical Officer of the Ministry of
Health for 1937 (pp. 38-39), Sir Arthur MacNalty drew attention to a
disquieting series of thirty-seven cases of late jaundice occurring among
about one hundred persons who had been inoculated with the same
batch of measles convalescent serum, at varying periods from sixteen
to a hundred days before. Later the same sequence of events in another
area followed the inoculation of adult serum. For the most part the
symptoms and signs resembled those displayed by a so-called epidemic
catarrhal jaundice which had been prevalent in the districts mainly
affected. A small number of patients, however, were very ill with
moderate pyrexia, vomiting, abdominal pain, diminished area of liver
dullness, bleeding from the nose or mouth, urticaria, restlessness,
delirium and increasing drowsiness. Fatal cases died with the classical
symptoms of acute hepatic necrosis and this was confirmed by post-
mortem examination. The unused serum of the particular batch was
at once recalled and was found to conform to modern therapeutic
requirements, in that it was sterile, non-toxic and contained a satis-
factory quantity of antiseptic. No record could be found in the literature
of any similar occurrence, nor was it known to the largest users of serum
on the Continent of Europe and in America of whom inquiry was made.

The Medical Department of the Ministry of Health at once instituted
systematic inquiry into a number of deaths from acute necrosis of the
liver or from other causes which were suggestive of it. In 1937 they
received a noteworthy report on a child of ten years who in July had been
given 1,500 units of anti-tetanic serum following an injury from which
he made a good recovery. On October 6, 75 days later, he became acutely
ill with jaundice and died on October 28. The post-mortem report was
‘Acute haemorrhagic necrosis of liver and pancreas and some degree
of same condition of other viscera. Cause entirely unknown.’” The signifi-
cance of the previous inoculation of horse serum had naturally not been
appreciated.

* Ministry of Health Report for 1946. Chief Medical Officer’s Report, p. 4I.
Cmd. 7119, HM.S.0., London, 1947.
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Soon after the reports of serum jaundice arising in England, G. M.
Findlay and his co-workers (1937, 1938, 1939) in a series of papers
described a severe hepatitis following immunisation with yellow fever
virus administered in pooled human serum. Yellow fever and Weil’s
disease were excluded, and the evidence suggested that the source of
the jaundice was a hepatotoxic agent having the characteristics of a
filtrable virus.

A similar condition was also observed to occur amongst horses
immunised with various antigens suspended in horse serum. Because
jaundice in horses followed the injection of horse serum and might
occur in man after injection of human serum, the condition has been
termed homologous serum jaundice. Its characteristic feature is a late
development, so late indeed, that its association with inoculation, weeks
and sometimes months earlier, might be, and often is, overlooked.

During the mobilisation of the American Army early in 1942, all
troops received injections of yellow fever vaccine containing human
serum. A number of them developed late jaundice and Colonel J. E.
Gordon, U.S.M.C,, as a result of a surveyin Northern Ireland, concluded
that the patients he saw were suffering from homologous serum jaundice.
The capacity to produce jaundice was confined apparently to certain
batches of vaccine and the factor common to the implicated batches was
human serum. In America, outbreaks were first seen in March 1942,
and Sawyer and his co-workers (1944) immediately began investigations
among U.S. troops in California and elsewhere. They were aware of
an earlier outbreak of yellow fever vaccine jaundice in Brazil (Fox et al)
where the evidence was not convincing, and where, largely because of
the conclusions drawn by Findlay and his associates, contamination of
the seed virus was suspected. Sawyer’s work however, and that of the
Surgeon-General exonerated the seed virus because all the vaccine
used was derived from the same seed, but the icterogenicity was con-
fined to a few batches. The use of human serum was discontinued and
the outbreak, which had reached its peak in June 1942, terminated
abruptly, but not before there had been more than 28,000 cases with
62 deaths. In 1941, Beeson, Chesney and McFarlan (1944) had attempted
to control an outbreak of mumps by the passiveinoculation of susceptibles
with the plasma of convalescents from that disease, with the result that
447 per cent. of the inoculated developed late hepatitis.

The causal agent of homologous serum jaundice possesses a high
degree of resistance to destructive agents. The power to infect remains
after repeated Seitz filtration, storage for months in the frozen dry state
with subsequent reconstitution, storage for four months at minus 20
degrees centigrade in the liquid state, inactivation for one hour at 50
degrees centigrade and extraction with ether.

Risk of Faundice in Blood Transfusion. Since the inoculum used for
the prophylaxis of measles in no way differed in essentials from that
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employed by the Blood Transfusion Service, the risk of jaundice arising
in persons receiving a blood transfusion was obvious. In 1941, Dyke of
Wolverhampton called attention to a patient ‘deeply jaundiced and in a
state of profound cholaemia’ who, seven weeks before, had been trans-
fused with whole blood and plasma. The Medical Department of the
Ministry of Health considered it therefore highly important to acquaint
the Blood Transfusion Service at once, with their findings on homolo-
gous serum jaundice. These were collated and placed before a meeting of
the principal blood transfusion officers in August 1942, and a memoran-
dum on the subject was published in the Lancet (1943).

Jaundice Incidence after Blood Transfusion. During the year 1945 no
example of hepatitis following the administration of a prophylactic or
therapeutic human serum was reported to the Ministry of Health, but
investigations into ‘post transfusion jaundice’ continued. It was found
that the condition, when it arose, appeared two to four months after
transfusion with an icterogenic blood or serum, and was clinically and
pathologically indistinguishable from epidemic hepatitis. A large
number of cases occurred in 1945 as an aftermath of the last battles of
the war. An estimate of the incidence of jaundice in transfused battle
casualties can be made from the following figures obtained during a
search of the records of every fifth admission to Emergency Medical
Services Hospitals from 1940 to 1945.

Jaundice Incidence after Blood Transfusion

Total Number in | Number of Jaundice
patients whom those who rate per
Group whose hospital whose jaundice died subse- | 1,000 (and
records were examined records developed quently to standard
have been during jaundice error)
examined observations
Service patients under
observation 3 months or
more after transfusion
or injury (or who de-
veloped jaundice with-
in that period)
(a) Injured patients who
were transfused 1,316 124 17 94 + 8
(b) Sick patients who
were transfused 82 16 7
(c) Injured patients who
were not transfused . 6,350 6 o 09 + 0'3
All male patients from | About 63,000 | About 1,050 [ Not ascer- | About 2 per
Services aged under 35 | coded for all | admitted | tained 1,000 in 3
in the United Kingdom | diseases and | with jaundice months
in 1942-43 injuries and no his-
tory of trans-
fusion

These figures, provided by Dr. Percy Stocks and Miss E. M. Brooke,
require correction because factors other than transfusion may have
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produced icterus, but, after scrutiny of the hospital records of 140 cases
of hepatitis in transfused persons, one of the Ministry’s medical officers
(Bradley 1946) concluded that blood transfusion was the most probable
cause in 82 per thousand transfused persons and that the fatality rate
was 12 per cent. There were probably other factors in this high mortality,
for whereas Spurling, Shone and Vaughan (1946) in a ‘follow-up’ of
civilian patients transfused by the staff of one of the London transfusion
depots found an incidence of hepatitis of 79 per thousand, death from
jaundice, which may have been due to other causes, occurred only in
two elderly persons.

Crossman, Stuart and Stokes (1945) report an incidence of like
magnitude in a hospital in the United States. Among battle casualties
admitted between February 1 and April 30, 1945, 51 cases of jaundice
appeared among 538 men who had been transfused (95 per thousand);
while during the same period there was only one case of jaundice among
322 who had not been transfused.

Rigorous precautions in the technique of blood transfusion, as
advocated for intravenous injection in arsenotherapy are the best safe-
guards against the risk of serum jaundice following blood transfusion.
(See Chapter 2, Blood Transfusion, in the Surgery Volume.)

ADMINSTRATIVE ACTION AND SPECIAL INVESTIGATION

It is clear from this general account of the three types of communic-
able jaundice occurring in Great Britain that the subject demanded
systematic and intensive investigation. Furthermore, during the course
of the war, epidemic hepatitis had become widespread in Europe and
there had been a high incidence of the disease among troops engaged
in the North Africa campaign. The Medical Research Council was
asked by the Ministry of Health and the Army Council to undertake a
special investigation, and they appointed a Jaundice Committee for
this purpose. At the same time in order to facilitate the committee’s
work, which was conducted from Cambridge, the Minister of Health
issued the Jaundice Regulations, 1943, which made ‘jaundice’ compul-
sorily notifiable in East Anglia (Region 4).

This new departure has borne fruit. The epidemiology of the disease
has been clarified, and human transmission experiments in volunteers
have shown that the cause of the disease is a heat-resistant filter-passing
agent present in the faeces, blood and urine of patients early in the
disease, and even during the incubation period (MacCallum and Bradley,
1944.) The presence of the infective agent in faeces should be borne in
mind for the possibility of alimentary infection has not always received
due weight in previous investigation. There is no longer any doubt
that in some outbreaks the disease is waterborne (Neefe and Stokes, 1945)
and in others milk has been suspected as the vehicle (Health Bulletin
of Department of Health for Scotland, 1943).
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Even when the symptoms and jaundice are insignificant, the liver may
be seriously damaged and recent experience has led to an appreciable
change in treatment. Rest in bed is imperative and should continue so
long as there is any anorexia and until the liver appears to be working
normally. It is essential to support all liver functions, particularly the
protein function, by forcing a high protein and high carbohydrate diet
made palatable with a moderate allowance of fat. In severe cases
protein hydrolysate given intravenously may save life; and arrangements
were made to supply it through regional transfusion officers (IMagee

1946).
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CHAPTER 3

SPECIAL DISEASES

TUBERCULOSIS
INTRODUCTION

HE following account of tuberculosis deals chiefly with the
I mortality and incidence of the disease in war-time, the adminis-
trative arrangements made by the Ministry of Health for
maintenance of the tuberculosis service under the stress of war condi-
tions, the various problems that arose, the important recommendations
of the Tuberculosis Committee of the Medical Research Council and
other matters. So faras can be judged, the clinical character of tubercu-
losis did not present any new or remarkable features; but an account is
given of mass radiography and its value in diagnosis and of the advances
in chemo-therapeutic treatment of the disease.

MORTALITY FROM TUBERCULOSIS IN THE WAR YEARS

TABLE I

England and Wales: Deaths from Tuberculosis per annum
including those of non-Civilians

Respiratory Other forms Total
Year all
Males | Females | Persons | Males | Females | Persons | forms

1938 | 12,445 | 8,837 | 21,282 | 2,261 1,996 | 4,257 | 25,539
1939 | 12,702 | 8,840 | 21,542 | 2,229 1,852 4,081 25,623
1940 | 13,920 | 9,740 | 23,660 | 2,381 | 2,103 | 4,484 | 28,144
1941 | 13,985 | 9,648 | 23,633 | 2,652 | 2,385 | 5,037 | 28,670
1942 | 12,511 | 8,478 [ 20,089 | 2,426 | 2,134 | 4,560 | 25,549
1943 | 13,064 | 8,278 | 21,342 | 2,216 | 2,091 | 4,307 | 25,649
1944 | 12,226 | 7,878 | 20,104 | 2,110 | 1,049 | 4,059 | 24,163
1945 | 12,077 | 7,936 | 20,013 | 2,072 | 1,870 | 3,942 | 23,955

The deaths are those registered in England and Wales inclusive of non-civilians.

In the First World War, there was a general rise in the incidence of
tuberculosis throughout Britain as indicated by the annual deaths from
the disease. The increase was mainly caused by contact infection, over-
crowding and breaking down of bodily resistance to infection by pro-
longed physical or mental strain. These are difficult things to prevent
in war-time, and it was expected at the beginning of the Second World
War that there would be an increase in the incidence and mortality of
tuberculosis. In the years between the two wars great strides had been
made in developing and extending the tuberculosis services of local

Q0
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authorities, and almost every year from 1920 to 1938 had shown a decline
in tuberculosis mortality. Tuberculosis mortality in England and Wales
in 1938 was about half that experienced in 1913, namely 26,000 as against
50,000 deaths from all forms, in spite of an increase of nearly 13 per cent.
in the population. It will be seen from the above table that in 1939 the
deaths from tuberculosis were 25,623 ; in 1940 they had risen to 28,144,
and in 1941 to 28,670. At the same time, there was evidence of a certain
increase of the disease among the Fighting Services. The figures of
deaths for 1942, 1943, 1944 and 1945 showed a decline, being 25,549,
25,649, 24,163 and 23,163 respectively. The most disquieting feature
was that deaths among children from pulmonary tuberculosis and from
tuberculous meningitis increased substantially during the years 1940 to
1942. In contrast to the previous war, young women were not predomi-
nantly affected by pulmonary tuberculosis. It was the older male age-
groups who were most affected throughout the war and during the short
influenza epidemic at the end of 1943. It is difficult to explain this decline
in the mortality of tuberculosis during the later years of the war to a
level in consonance with the pre-war trend of reduced mortality. Some
explanation is afforded by the education of the people in hygienic pre-
cautions, the fact that no severe epidemic of influenza occurred as in
1918, the arrangements made for adequate and physiological nutrition
of the nation, a most important factor, and the maintenance of a good
tuberculosis service, as far as possible. Important as these things are in
preventing tuberculosis they do not furnish a complete explanation of
the favourable picture during the war years, nor of the different inci-
dence on age and sex in the two wars. There are still many problems to
be elucidated in the epidemiology of tuberculosis.

NOTIFICATION

The notification of diagnosed cases of tuberculosis is not a true
measure of the incidence of tuberculosis in the population of England
and Wales, for on account of persons moving from place to place many
notifications are reduplicated and cases erroneously diagnosed are not
always removed from the registers. The purpose of notification is, first,
ascertainment of a person suffering from tuberculosis in an administra-
tive area and, secondly, the setting in motion of machinery designed to
prevent the spread of the disease and to benefit the patient.

Table II on the following page shows the notification figures for
the war years.

Over the five-year period 193943 the yearly average number of
primary notifications of respiratory tuberculosis was 39,571. After a
slight decrease from the figure for 1938 (37,879) during 1939 and 1940
the number increased annually to 44,664 in 1944. The drop in notifica-
tions for the year 1939 (35,965) was probably due to the initial impact
of the war on all medical and lay procedure for notification.
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TaBLE 11

England and Wales: Formal Notifications of Tuberculosis (all
forms) and Deaths from Tuberculosis of Persons not Notified
before Death in the years 1939—45

Deaths of tuberculous
Year Formal notifications persons not notified
before death

Males | Females | Persons Persons
1939 | 25,355 | 20,851 [ 46,206 2,901
1940 26,260 20,312 46,572 3,395
1941 | 28,966 | 21,098 | 50,964 4,383
1942 | 29,560 | 23,059 | 52,619 3,971
1943 30,121 24,221 54,342 3,780
1944 | 30,044 | 24,269 | 54,313 3,468
1945 29,124 22,986 52,110 3,603
Totals | 199,430 | 157,696 | 357,126 25,501

By 1940 a certain war-time stability had been secured, and in the
subsequent years recruitment of large numbers of the civil population
for national service, and the advent of mass miniature radiography
brought to light many cases of respiratory tuberculosis that would not
otherwise have been found until a much later stage. Mass radlography
among the civil populatlon began in 1943 and made great progress in
1944. One unit examining 1,000 persons a week for fifty weeks in a year
may reveal as many as 600 hitherto unsuspected cases of tuberculosis
amongst the civil population, quite apart from the work on similar lines
in the three Fighting Services. It seems a justifiable assumption that the
increase in notifications of respiratory tuberculosis in the earlier years
may be attributed to the arrears consequent upon the opening phases of
the war, to which in the latter years were added the new cases ascertained
by the mass radiography of civilians. Yet, in spite of a considerable
increase in the number of persons so examined in 1945, the total primary
notifications for this year fell by 1,414 to 43,250, which approximates to
the total for 1943. One cannot assume, however, for the reasons previ-
ously given concerning the machinery of notification, that this figure
represents the beginning of a decline in incidence. Primary annual
notifications of the non-respiratory forms of tuberculosis averaged
11,700 over the five-year period 1939-43, reaching a peak of 12,430 in
1943. During the next two years a rapid decline occurred to 10,712 in

1944 and 10,213 in 1945.
THE STANDING ADVISORY COMMITTEE ON TUBERCULOSIS

On October 27, 1939, the Minister of Health met in conference
representatives of the National Association for the Prevention of Tuber-
culosis, the Joint Tuberculosis Council and the Tuberculosis Associa-
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tion, together with representatives of the Society of Medical Officers of
Health and the London County Council. These representatives of
tuberculosis services, both official and voluntary, presented a memoran-
dum urging that the maintenance and possibly the extension of tubercu-
losis schemes, so far as war necessities permitted, were an essential part
of national defence. The outcome of the conference was that, at the
suggestion of the Minister, the three tuberculosis organisations set up a
small standing committee to report to him on the progress of the anti-
tuberculosis service in reference to war conditions. This committee first
met on December 13, 1939, and continued to meet at regular intervals
throughout the war. It advised the Minister on a number of tuberculosis
problems, but special mention must be made of the work of two sub-
committees. The Mass Radiography Sub-Committee was set up in the
autumn of 1942, and its ‘Advisory Report on the Working of a Mass
Radiography Unit’ was presented and adopted in the autumn of 1944.
Reference to the subject of mass radiography will be made later.

The Tuberculin Test Sub-Committee was appointed in August 1944,
to consider and report on standards for tuberculin testing in regard to
technique, interpretation of the results and, so far as possible, the
administrative action that should follow from the various readings of the
test in connexion with the staffing of tuberculosis institutions. Four
meetings were held and the report was submitted in November 1944.
The most important recommendation concerned the special care which
should be taken of Mantoux-negative nurses working in sanatoria or
general hospitals, particularly when the tuberculin test is converted from
negative to positive.

MEDICAL RESEARCH COUNCIL COMMITTEE ON TUBERCULOSIS

At the request of the Ministry of Health, the Medical Research
Council appointed the Committee on Tuberculosis in War-time, in the
autumn of 1941; the chairman was the late Viscount Dawson of Penn
and the secretary, Dr. P. D’Arcy Hart. During the first two years of the
war, a reversal of the favourable pre-war trend of mortality had already
become apparent; the committee was charged, therefore, ‘to assist in
promoting an investigation of the extent and causes of the war-time
increase in the incidence of tuberculosis, particularly among young
women, and also to advise the Council regarding possible preventive
measures’.

The committee’s report was published in 1942 (Report of the Com-
mittee on Tuberculosis in War-time, M.R.C. Special Rep. Series No. 246.
H.M.S.0. London, 1942): its survey of the position up to the early part
of that year, showed that all age-groups had been involved to some
extent in the increased mortality from tuberculosis; that the increase
was common to both pulmonary and non-pulmonary forms, and that
those affected included not only young women, but also children and
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the older male age-groups. A particularly disturbing feature was the
increased mortality of children from tuberculous meningitis. After a
critical review of the available evidence, the committee made a number
of practical recommendations, a summary of which follows:

SUMMARY OF RECOMMENDATIONS

(1) Mass Radiography. Subject to limitations of apparatus, the con-
trolled use of mass radiography before, or as soon as possible after,
employment, should be extended, especially (a) in the Services, (b)
among men, and particularly women, entering the war industries,
and (c) among those taking up certain other occupations.

(2) A single mass X-ray examination should be carried out, where
practicable, upon those already employed in certain industries, e.g.,
munition factories.

(3) As an extension of the preceding, but probably practicable to a
much less extent in war-time, X-ray examinations should be repeated at
regular intervals upon certain groups of the population, including
employees in factories which contain large numbers of young adults,
nurses and medical students, and merchant seamen.

(4) Where speed and cost dictate, the miniature method is the one of
choice for mass radiography. In certain circumstances it may be
practicable to make use of existing full-size apparatus.

(5) Institutional Accommodation. Accommodation for institutional
treatment of tuberculosis is urgently required. A good deal is now avail-
able but cannot be used because of lack of nursing and domestic staffs.
Until these staffing problems are solved, no advance can be made in
institutional control of the disease.

(6) Financial Provision. In view of the special character of the disease
and the prolonged treatment usually required, special financial provision
greater than that obtainable under the National Health Insurance
Scheme should be made for persons with tuberculosis.

(7) Rehabilitation. Rehabilitation should be considered an essential
part of the treatment of tuberculous persons, and arrangements should
be made for the gradual return to industry of such patients on a basis of
part-time or modified work. During the period of rehabilitation a .
supplement to wages should be provided, in order that an adequate
standard of living can be maintained by the patient and his family.

(8) Examination of Contacts. The examination of all home-contacts
must be energetically pursued, a first examination being the chief
requirement. The re-examination of children under five years of age,
and of young adults, is highly desirable.

(9) Examination in Special Cases. X-ray examination, and re-examina-
tion at intervals, should be undertaken for all cases of pleurisy and
erythema nodosum in young people, whether institutional treatment has
been given or not.
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(10) Mental Hospitals. The special conditions prevailing in mental
hospitals make it desirable that an effort should be made as soon as
practicable to X-ray periodically all residents of such institutions.

(11) General Working Conditions. It is of the first importance that
continued watchfulness should be maintained upon the working condi-
tions of young employees, particularly in regard to hours of work,
transport difficulties, rest periods, factory canteens and hostel arrange-
ments, and their relation to sickness absence.

(12) Milk. The pasteurisation of milk should be extended throughout
the country, and, where this is not practicable, all milk consumed by
children should be boiled or dried milk should be provided.

(13) Propaganda. The implementing of these recommendations should
be accompanied by information and propaganda both to the medical
profession and to the general public.

This account of tuberculosis administration shows, especially in rela-
tion to X-ray examinations, that several of these recommendations were
rapidly implemented by the Ministry of Health, and the Medical
Research Council Report, 1939—45 considers—no doubt rightly—that
‘their adoption may well have contributed to the gratifying fall in the
general mortality rate from tuberculosis which occurred in the later
years of the war’.

CARE AND TREATMENT OF TUBERCULOUS SOLDIERS AND AIRMEN

In September 1939, at the onset of the war the Chief Medical Officer,
with the approval of the Minister of Health, offered to assist the Medical
Directors-General of the Services in the care and treatment of tubercu-
lous patients, The Admiralty found its own scheme sufficient, but the
Ministry’s offer was readily accepted by the War Office and the Air
Ministry. With the ready co-operation of local authorities and the
governing bodies of voluntary institutions for tuberculosis, ‘clearing
sanatoria’ were assigned throughout the country in which beds were
allocated to Service patients under the scheme.

The purpose of the scheme was twofold, first to relieve accumulations
of tuberculous persons in, and remove infective patients from, military
hospitals, and, secondly, to bring the patients under expert treatment as
soon as possible within a reasonable distance of their homes, pending
their discharge from the Service. In the early stages of this scheme,
when the numbers were small, no difficulty was experienced. The Service
medical officer communicated directly with the most convenient of these
‘clearing sanatoria’, and the patient was admitted promptly. As the
numbers increased, however, it was found that this method of direct
approach led to confusion, reduplication of work and slowing of the
stream of admissions. It was therefore agreed to establish a central
allocation scheme under the control of one medical officer of the
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Ministry, which came into force at mid-summer 1941, and by mid-
summer 1945, about 10,000 Service cases had been so allocated. This
modification was a great improvement on the original scheme and
would have continued to meet the need without undue delays, had it
not been for the diminution of the number of beds available due to
closure from lack of nursing and domestic staff.

Large numbers of Allied Service patients were included in the scheme,
but special mention must be made of the ex-prisoners-of-war. Top
priority was asked for and cheerfully accorded to these men. Fortunately
the numbers of tuberculous repatriated ex-prisoners-of-war fell very far
short of expectation. Between October 1943 and May 1945, the total was
781. Of these, 420 men were allocated to beds in sanatoria or hospitals
and their allocations were effective in about 7 days; 258 proceeded home
on leave; 55 were the responsibility of Scotland, Wales, Northern
Ireland, the Isle of Man and Eire; 48 were Allied and Dominion
personnel who were dealt with under special arrangements.

PULMONARY TUBERCULOSIS IN RECRUITS

It was the experience of the previous war that much pulmonary
tuberculosis was reactivated by military service in men whose disease
had been previously arrested. In the patriotic rush to the Colours in
1914 many men were passed as medically fit for military service with
no regard to their tuberculosis history. Later on, when this risk was
realised, as the result of a report on tuberculosis in soldiers made to the
Local Government Board by Dr. A. S. MacNalty in 1915 (unpublished),
arrangements were made with the medical examination boards whereby
a recruit’s past history of tuberculosis, if such had occurred, was com-
municated in confidence to the examining medical officer. In 1939, at
the outset of war, the Chief Medical Officer of the Ministry of Health
sent a minute to the Secretary urging that similar arrangements should
be made forthwith. There was, unfortunately, some delay, and it was
not until six months later that the Chief Medical Officer’s representa-
tions were endorsed by Lord Horder’s Advisory Committee, and the
recommendation put into force. Such information is an additional safe-
guard against the admission of tuberculous recruits, who are a serious
liability to the fighting forces.

TUBERCULOSIS IN MENTAL HOSPITALS

The patients in mental hospitals are always subject to a heavy death-
rate from tuberculosis. Schizophrenics, for example, are considered to
be particularly vulnerable. In peace-time the rates of mortality from
tuberculosis among patients in mental hospitals has been approximately
eight or nine times that of the general population; the rate varied
between 15 and 17 per 1,000 resident patients between 1910 and 1914.
During the First World War it rose to 37 per 1,000 in 1917 and to as
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much as 52 per 1,000 in 1918. In 1923 the rate had fallen to 10, i.e.
below the pre-war level.

In the Second World War the same adverse trend was noted. A large
relative increase in tuberculosis mortality took place in 1940, and an
even greater increase in 1941. The observed deaths in the county and
county borough hospitals in England and Wales exceeded in 1940 the
expected deaths (on the basis of 1937—9) by about 40 per cent. for both
sexes, and in 1941 the excess was 141 per cent. for males and 76 per
cent. for females. The rates remained roughly static for a further year
after which they began to decline and in 1946 the excess had fallen to
29 per cent. for males while for females the observed deaths were
slightly less than the expected deaths. Although the relative trend
was similar to that in the previous war, the actual deaths involved
were much less, being about one-fourth of the figure of twenty years
ago.

An increase in tuberculosis mortality in mental deficiency institutions
was also noted. In ten of the larger institutions, with an aggregate
population of nearly 11,000 patients (6,000 males, 5,000 females) the
tuberculosis death-rate in 1941 exceeded that in 1937—9 by 170 per cent.
for males and 110 per cent. for females, and in 1942 the excess was
200 per cent. for males and 100 per cent. for females. In 1946 the excess
had fallen to 20 per cent. for males while for females the rate was below
the 19379 average. In all the institutions of England and Wales taken
together (22,000 males, 22,000 females) the excess was 8o per cent. for
males and 33 per cent. for females in 1941 and 150 per cent. for males
and 50 per cent. for females in 1942. In 1946 the excess was 44 per cent.
for males and the rate for females was below that for 1937—9.

Lack of protective foods may have had some influence, but over-
crowding and case-to-case infection were probably mainly responsible
for this increase of mortality in mental institutions. The blackout by
reducing ventilation had an adverse effect. Circumstances necessitating
the transfer of a large number of beds in mental hospitals for the
Emergency Medical Services and for military and other Service mental
units, led to overcrowding of civilian mental patients. Many mental
patients suffering from tuberculosis are not diagnosed until the disease
is often in a hopeless and highly infective stage. The Medical Research
Council Committee recommended that efforts should be made so far as
possible to take periodical radiographs of the chests of all inmates of
mental institutions, whether they have symptoms or not, in order to dis-
cover and treat early cases. In such case-finding the co-operation of
tuberculosis officers was sought.

In this way the tuberculosis in the subjects of mental disorder was
controlled and its further increase during the war limited. Tables re-
lating to deaths from tuberculosis in mental hospitals will be found
at the end of the section on tuberculosis (see pp. 112, 113).

H
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INDUSTRIAL AND OTHER CAUSES

As in the previous war there was an increased prevalence of tubercu-
losis in workers in armament and other factories.

In speaking of tuberculosis in industrial workers, it must be
remembered that the worker on the average only spends fifty-six hours
a week in the factory or at the most sixty to seventy hours a week, so
that the conditions in the home or billet are probably more responsible
for tuberculous infection in workers than their industrial environment.
Working conditions in factories have undoubtedly improved of recent
years; standards of cubic space, ventilation, etc., have to be maintained,
protective appliances have been installed and there is now an increasing
medical supervision. It is admittedly hard to distinguish between home
and factory conditions in causing tuberculosis among workers. It is
known, however, that the higher rates occur in certain industrial
occupations, and the highest in industrial processes exposing the
worker to the inhalation of siliceous dust, e.g. sand-blasting and pottery
workers.

The effects of war in favouring tuberculosis in industrial workers—
not only those in factories but those in shops, offices and other occupa-
tions—may be thus summarised:

(1) The average number of employees working in factories and war
industries is increased, giving greater opportunities for infection by
tubercle bacilli and widening the range of infectivity.

(2) To meet the demand for more labour, persons suffering from
undetected tuberculosis, and who in peace-time would have little chance
of employment, are being employed and thereby multiply the foci of
infection.

(3) People, who led a sheltered or comparatively isolated life before
the war, for patriotic and economic reasons enter industry and office
work, where they meet for the first time conditions peculiar to herd life;
not only are they more susceptible on being exposed to infection, but
instead of being fed at home they cater for themselves, often indiffer-
ently, and thus lower their resistance. The provision of canteens in
factories is a valuable counter-measure.

(4) Fatigue is one of the most predisposing factors in tuberculosis,
and general resistance in all callings is lowered by an inadequate amount
of rest and recreation resulting from increased hours of war work.

Other working conditions liable to reduce resistance were deficient
ventilation and, sometimes, inadequate lighting due to blackout condi-
tions; difficulties of transport, which added to the length of the worker’s
day; and housewives’ difficulties in the feeding and care of their families.
In addition to these must be mentioned air raids, shelter-life, and the
duties of Home Guards, fire-watchers and other civil defence occupa-
tions, all of which tended to encroach on the hours of sleep, and rendered
an undisturbed night’s rest more difficult to secure.
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Most of these conditions, it will be noted, are common to all forms of
active war work, but they have their repercussions upon the factory
workers. Dr. L. Banszky, works medical officer at Mitcham Works, in
1937, found the proportion of active tuberculosis among new employees
to be 83 per 1,000. This gave some guide to the degree of incidence of
tuberculosis in factory workers, and was likely to be a higher figure
owing to war conditions. The general rise of tuberculosis noted in the
present war among adults of both sexes must necessarily have included
a large number of workers in industry. The point to be emphasised is
that war conditions, for the reasons stated, favoured tuberculosis among
all callings. In this increased incidence the factory workers shared, but
the primary causes of it lay for the most part outside the factory.

NUTRITION AND TUBERCULOSIS

Tuberculosis is favoured by malnutrition, and under-nourishment
and food rationing in relation to the disease gave rise to considerable
discussion during the war. It is probable that the increased supplies of
the so-called ‘protective foods’—fruits, vegetables, eggs, cheese and
milk—in the pre-war years aided the decline in the mortality from
tuberculosis. In war-time, limitation of these supplies may help to lower
resistance. In fact, liability to tuberculosis must be increased if fatigue,
irregular hours, anxiety and lack of the essential foods be present. While
these unfavourable conditions undoubtedly existed under war conditions
to a limited extent and often only temporarily, the rationing system, the
introduction of British Restaurants and factory canteens, together with
more mid-day meals for school-children, helped to maintain the national
level of nutrition.

The medical advisers of the Ministry of Food stated that it was
possible under the food-rationing system to build up a well-balanced
diet containing the necessary vitamins and mineral salts. In sanatoria
and hospitals such a diet by careful planning was probably secured, but
doubt was expressed by a number of authorities, including Dr. Frederick
Heaf, as to whether the consumptive, unemployed or living at home or
in lodgings, could secure such a diet. Dr. Heaf suggested that extra
nourishment, particularly in the protective foods, should be granted in
proportion to the energy output of the worker. This could be done on a
graduated scale of rations, as in the case of the cheese ration for agri-
cultural labourers. Dr. Heaf also considered that reduction in the supply
of milk might have a bad effect, and that therefore rationing should be
done on the principle of giving different quantities of milk to particular
groups of the population. He (the consumptive) should have his one and
a half to two pints of milk a day and should thus rank with the expectant
mother, only with the difference that his expectation period is indefinite.
Tuberculosis being so largely a nutritional disease, many held that a
special case could be made out for extra nourishment in the case of its
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victims. There was much cogency in the plea, but the Ministry of Food
after careful consideration decided that no general exception for a
particular disease could be allowed, but that each case must be con-
sidered on its merits.

NON-PULMONARY TUBERCULOSIS AND MILK

Before the war the diminutions in the deaths from non-pulmonary
tuberculosis (bone and joint disease, meningitis, glandular disease) were
even more remarkable than the decline in mortality from the pulmonary
form. In England and Wales in 1911 these deaths were 14,698; in 1938
they had fallen to 4,246. The prevention of contact infection, the
increased pasteurisation of milk, earlier ascertainment and skilled
surgical treatment, all no doubt had their effect in this remarkable result.

During the war years the annual mortality from non-pulmonary
tuberculosis in England and Wales was as follows:

1939 . . . 4,081 deaths
1940 . . . 4,484
1941 . . - 5037  »
1942 . . . 4,560
1043 . . < 4307
1944 . . . 4059
1945 . . . 3,942,

It will thus be seen that there occurred a marked rise in 1940 which
was accentuated in 1941 to 119 per cent. of the pre-war level, falling
again gradually in the next two years to a little above the pre-war level
in 1943. In 1944 and 1945 the deaths decreased further and were
appreciably below the pre-war annual figures.

About half of these deaths were from tuberculosis of the central
nervous system and the increase in deaths of young children from
tuberculous meningitis during the early years of the war has already
been mentioned. This form is usually due to the human type of the
tubercle bacillus.

But a considerable proportion of these deaths from non-pulmonary
tuberculosis were undoubtedly due to the bovine type of bacilli. The
Cattle Diseases Committee in 1931 estimated that about 2,000 human
deaths in England and Wales were due to bovine tuberculosis conveyed
by milk.

In relation to tuberculosis, milk is like a mercenary captain of the
Middle Ages who changed sides from time to time. Being so nearly a
complete food it helps the anti-tuberculosis campaign by building up
bodily resistance to infection. Hence the nutritional needs of children
have been largely met by priority supplies of milk. Milk, on the other
hand, can be a potent source of tuberculous infection when it is con-
taminated by the bovine tubercle bacillus, which chiefly causes tubercu-
losis of the glands and may attack the bones and joints. W. T. Munro
and A. S. Griffith demonstrated that occasionally the bovine tubercle
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bacillus may give rise to pulmonary tuberculosis. Before the war about
40 per cent. of cattle reacted to the tuberculin test; about 40 per cent. of
cattle slaughtered in abattoirs were found to be tuberculous; and about
o-5 per cent. of milch cows were suffering from tuberculosis of the
udder and were excreting virulent tubercle bacilli in the milk. In addition
to the mortality in human beings there is a large amount of suffering,
illness, crippling and economic loss for which tuberculous milk is
responsible.

Much work has been done to encourage milk producers to eradicate
tuberculous infection from their herds, but it has come to be realised
that the most practicable method of prevention of bovine tuberculosis in
man is to subject the milk to a degree of heat treatment sufficient to
destroy tubercle bacilli without causing any material change in the
nutritive qualities of the milk. As Professor G. S. Wilson observes: ‘If
all milk for human consumption were pasteurised in licensed plants
under adequate supervision, it is no exaggeration to say that tuberculosis
of bovine origin would be eliminated’.

In London and certain other cities a large proportion of the milk is
pasteurised and this aided the decline in non-pulmonary tuberculosis
before the war. '

During the first three years of the war conditions altered. One result
of the evacuation policy was to transfer considerable numbers of
children from London and other large towns, where most of the milk is
heat-treated, to small urban or country districts, where practically all of
it is supplied raw. This undoubtedly caused a rise in non-pulmonary
tuberculosis in children. Evidence on this point was difficult to obtain
but Mr. A. Elliot Smith, F.R.C.S., Surgeon to the Radcliffe Infirmary,
Oxford, contributed the following note in 1942 on cases of glandular
tuberculosis admitted to that institution :

‘In 1938 and 1939 the cases were 35 for each year; in 1940 they were
29 and in 1941, 46. On analysis I found that of these 46 cases, 30 of them
were natives of Oxfordshire and 16 cases occurred in children or adults
evacuated to this area. Therefore, it seems there is no increase in the
local glandular tuberculosis rate, but that the evacuated population
seems to be unduly susceptible to tuberculosis. Possibly this is due to
children fed entirely on pasteurised milk coming into a district with non-
pasteurised milk, which is the usual variety here. The striking thing about
the case notes of these evacuated children is that their glandular trouble
seems to commence about nine to twelve months after reaching this
district. My orthopaedic colleagues tell me there is a similar increase in
bone tuberculosis.’

If reference be made to the section on milk, it will be seen that H.M.
Government published in May 1942, a White Paper on Milk Policy and
that a scheme was set up, known as the National Milk Testing and
Advisory Scheme, operated by the Ministry of Agriculture through an
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Advisory Committee, on which the Ministries of Food and Health were
represented, as well as producers’ and distributors’ organisations. In
July 1943 the Government issued a further White Paper on ‘Measures to
Improve the Quality of the Nation’s Food Supply’. The Defence
Regulation (No. 55 G) issued in January 1944 gave the Minister of Food
power to specify areas in which only certain milks might be supplied
or sold by retail. These milks were (a) tuberculin tested milk or
accredited milk derived wholly from one herd, these being the only raw
milks allowed, and () heat-treated milks, including pasteurised and
sterilised milk. It was also part of the policy of the White Paper that
every effort should be made to supply either heat-treated milk or
tuberculin tested milk under the Milk in Schools Scheme, as
accredited milk was not considered safe for this purpose.

These measures marked a distinct advance; they, and the interest
evoked by the publication of the White Papers and the suggestions there
offered must have helped to lower the mortality from non-pulmonary
tuberculosis in the latter years of the war from 1943 onwards. The
return of children from the country to their home towns where
pasteurisation of milk was in force was another contributing factor.

The prevalence of bovine infection and the danger of such milk,
particularly for children, have been pointed out in successive annual
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