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FOREWORD

By SIR AUSTIN BRADFORD HILL, c.B.E., F.RS.,
Ph.D.(Econ.), D.Sc.(London), Hon. M.D.(Edin.)

been swayed not only by military skill and valour but by disease and,

in particular, epidemic disease. The Second World War was no
exception though on the whole its characteristic was the prevention
rather than the promotion of illness. We experienced, both in civil and
military life, nothing akin to the violence of the 1918-19 influenza
pandemic of the First World War—one of the great pandemics of all
history. On the other hand but for the virtual conquest of malaria many
a campaign in the Far East would have foundered. Nearer home we saw
the almost startling development of infective hepatitis as an epidemic
phenomenon in the troops. From all the Services we saw invaliding rates
no longer swollen by tuberculosisbut by peptic ulcersand psychoneuroses
and so on.

Many an earlier volume in this Official Medical History of the Second
World War has sought these factual data in developing its story. Now
in this present and final volume the statistics are all brought together
and set out in detail, not only, one hopes, to record the past but to serve
as a guide to future planning and research. For instance, in spite of all
the changing conditions of warfare, they should continue to illuminate
the problems of Service wastage—the invaliding that takes place at
particular stages of life, in particular occupations and from specific
causes. They should certainly indicate how essential is a good system
of recording sickness and injury in peace-time, not only for admini-
strative reasons but for the contribution that a knowledge of these events
should be able to make to epidemiology and therapeutics. For, while
statistics may not often solve problems they are one of the most fruitful
starting points by merely portraying a problem and thus leading to
research.

The statistics here presented are, of course, incomplete. Under the
conditions of war they could hardly be else. Yet on the whole one is
impressed by all that was done to compile returns, in situations often of
great difficulty and hardship and by the skill with which, at the centre,
sampling procedures were called to aid in analysing data that reached an
almost astronomical scale.

Some of the results here set out certainly make surprising reading.
Thus in an account of the work of the Royal Naval Hospital, Haslar
(Portsmouth) it is reported that in the early years of the war it was under
continuous threat of bombardment from the air and all but the most

I'r IS A TRUISM that throughout history victory or defeat in war has
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X FOREWORD

seriously ill patients were evacuated every night to cots in the cellars.
Meanwhile the hospital staff went to their action stations during the
fairly numerous air-raid alerts. Yet both patients and staff appeared to
thrive under this routine!

In similar vein the Royal Air Force records that with a rapid increase
in strength in the first months of the war peace-time standards of accom-
modation went by the board—the floor space per man in barrack room
or hut was halved and many a hut was draughty, ill-ventilated and
inadequately heated. The problem of providing a balanced and satisfying
diet was considerable; the ordinary hygiene of sewage disposal on new
sites was yet another. Increased hours of work were inevitable. The
winter of 1940 was very severe. Yet the sickness rate in 1940 hardly rose
above the previous year’s peace-time level.

It is good to have the figures to illustrate such, and many other,
remarkable events. In this volume, too, they relate not only to the
Fighting Services as of yore but also to a civil population that had
itself to face many of the dangers of total warfare. The statistics for the
Emergency Medical Services round off this numerical account of the
medical stresses and demands of the Second World War.
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PREFACE

HE PREPARATION of this volume, as with its counterpart after
Tthe First World War, was beset by many difficulties, some of

which are referred to in the Introductions to the three Fighting
Services’ contributions. Among these difficulties were the loss of
documents in transit owing to enemy action, fast-moving warfare
leaving little time for medical recording and the inexperience of some
Service Medical Officers. Moreover, in retreat or defeat, e.g. Norway,
Greece, Crete and the early years in the Middle East campaign,
adequate documentation could hardly be expected.

The Army statistics, based mainly on hospital admissions and not on
the Field Medical Cards, many of which were lost, cannot in
consequence present a complete picture. For it was to the Field Medical
Units that most of the casualties and sick came in the first place. It is
from their records that a more complete account of the numbers of
casualties that occurred, the types of injury or ailment, the treatment
given, disposal, etc., might have emerged. Treatment in Field Medical
Units was such that a sizeable proportion of casualties did not need to
be sent to hospital. Thus, treatment of casualties in the field—an
important feature of the Army Medical Services’ successful achieve-
ments during the Second World War—is not fully recorded here.
Sample statistics of the work of some of the medical units will be found
in Army Medical Services, Campaigns, Vols. I-V in this series; the
evolution and changing functions of these units during the war years
are described in Medical Services in War (pp. 104-142), the penultimate
volume of this series.

In the United Kingdom, for the first time, it was found necessary to
set up an organisation to deal with casualties and sickness among
civilians and Service personnel in a population exposed to air attack and
the threat of invasion. This organisation—the Emergency Medical
Services—was unique and the review of its work here holds special
interest.

A great deal is owed to the contributors to this volume for all the
time and painstaking effort they devoted to the preparation of their
respective sections. The result is an impressive overall picture of the
diseases and injuries sustained by the members of the United Kingdom
Armed Services and the civilian population during the war years.
Other data concerning particular diseases and types of injuries in
specific Commands and Campaigns will be found in the relevant
Service volumes of this History.

The production of a work of this kind was not without its frustrations
and complications. I am indebted to Miss F. E. E. Harney, of the

Xiil



Xiv PREFACE

Department of Health and Social Security, for sharing the editorial
work and for her help in piloting the volume through the press. As in
the case of previous volumes of this History, her loyalty, ability and
dedication to the work in hand have been of rare quality.

W.F.M.
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INTRODUCTION

EFORE the year 1830 the numbers of men voted and returns of
naval personnel killed and wounded were the only official stat-
istical documents published by the Admiralty. Regular annual

returns of deaths in ships of the Fleet were not required until 1810.
The best statistical account of mortality, during the War of 179318135,
was that prepared by W. V. Hodge® who based his figures upon extracts
of the log books of ships compiled by William James.? In 1840 the
Admiralty published annual statistical reports on the rates of mortality,
invaliding and sickness for the years 1830-36 and after 1856 these
statistical reports were collated and published by Her Majesty’s
Stationery Office, with certain exceptions, in the form of an annual
Report of the Health of the Navy. These Reports made possible com-
parisons over the years between death rates, invaliding rates, incidence
rates of diseases and the loss of time from sickness of various kinds. The
figures set out refer not merely to the Fleet as a whole, but also to the
various Stations where the Fleet was employed.

Although this annual statement was prepared with increasing care
with the passage of years there was no separate section which applied
to naval officers; and it was not until the year 1938 that routine medical
examinations were instituted and medical history documents main-
tained for naval officers and then only for aircrew. The naval officer had
nothing similar to the Medical History Sheet of the rating. Thus,
until a relatively short time ago it was possible for an officer to serve
throughout the whole of his career with no medical examination apart
from that carried out at the time when he was originally found fit to
enter the Service. If he were to go sick in the course of his Service
career there was no system for recording such an illness except in the
medical returns of his ship or establishment, or in the books of any
naval hospital in which he might be treated, and there was no system for
the collation of officers’ medical records in one single file which would
be available for scrutiny.

The principal sources of data available to the Medical Director-
General in compiling the annual Report of the Health of the Navy were
the quarterly journals of medical officers. Regulations required the
senior medical officer of every ship and establishment to forward a
quarterly journal to the Medical Department of the Admiralty through
his commanding officer. This journal was divided into various tables,
which included the movements of the ship, alphabetical sick list,
clinical details of cases sent to hospital, injuries and general remarks
on the state of health of the ship’s company as a whole. Details of
sickness from the various diseases were recorded in nosological tables

5



6 INTRODUCTION

covering the total number of cases, the number invalided, the number
dead, the number sent to hospital and the total days’ sickness accord-
ing to an approved system of nomenclature.

It was inevitable, especially during war-time, that for various reasons
(the medical officer himself might have been a casualty) some quarterly
journals were incomplete or the journals themselves might be lost or
destroyed by enemy action. In the case of some casualties the only
notification received in the Medical Department would be a signal sent
from the surviving naval authorities in the area. Such signals, required
for notification of next-of-kin, pension awards, etc., would contain little
or nothing in the way of clinical details; they would in general also
contain the numbers of only the more seriously injured or dead. The
figures given in Table 6 of Command Paper 6832 (Casualties of the
Armed Forces, 1939 to 1945)* which shows the number of seriously
wounded and killed in the Royal Navy in the Second World War were
in fact culled from these signals. These totals vary from the totals
shown in Tables 4-10, derived from the more detailed medical officers’
quarterly journals. When ships were lost in action no records of the
actual causes of death would be available for many of the casualties.
In view of this the numbers who died in action were excluded from the
above mentioned tables except for the years 1939 and 1940 and even
these should be regarded as only approximations.

At the beginning of this survey it was stated that annual medical
statistical reports were made since the year 1856 ‘with certain excep-
tions’. The first documentary reference in the present century to such
an ‘exception’ occurs in September 1915. At that time, the question of
security was raised and the Board of Admiralty concluded that such
annual statistics might disclose to an enemy valuable information about
the organisation and movements of the Fleet. It was agreed that although
medical statistics would still be compiled they would not be published
until after the end of hostilities and no naval medical statistics were
published during the First World War. Unfortunately owing to admin-
istrative difficulties, not the least of which was shortage of clerical
man-power, problems also arose concerning the collation of naval
medical statistics during the later years of the war and led to the indefinite
postponement of publication of the figures for the years 1916-18. These
figures were never abstracted from the journals which were ordered to
be stored as permanent records. The system having broken down, it
took some time to resuscitate it once the First World War was ended.

During the period between the wars the Statistical Report of the
Health of the Navy was published annually in the normal way from
1921 onwards. In June 1938, the suspension of publication during the

* See Annexure, p. 827.



INTRODUCTION 7

course of the First World War was noted and the question of the future
was raised. After consultations with the Army and the Royal Air Force
Medical Departments, it was agreed by September 1938 that in the
event of war the official Statistical Report on the Health of the Navy
would be withdrawn from publication and sale, but a report in modified
form would be prepared in conformity with the approved procedures
of the War Office and Air Ministry.






THE SECOND WORLD WAR

With the outbreak of the Second World War it was decided that:

(1) publication of the Report of the Health of the Navy for the years
1937 and 1938 would be held over until the end of hostilities;

(2) reports for the war years might be compiled inside the Medical
Department of the Admiralty but their publication would also be
held over until the end of hostilities.

During the next six months the Medical Director-General was able
to gain some idea of the difficulties which lay ahead in compiling
medical statistics under war-time conditions, particularly if the war
should last any length of time. By the end of the year 1939, 1,020
Journals had been received from medical officers and a revised organisa-
tion was obviously needed if the figures for disease and injury were to
be extracted expeditiously. At the same time, scrutiny of the numerous
journals from medical officers serving afloat revealed the difficulty of
allocating any particular ship to a specified fleet or station in any given
part of the year.

In peace-time, the journal of every medical officer included a table
showing the movements of the ship. This permitted outbreaks of sickness
in a ship to be associated with a particular station or port. As a security
measure in the Second World War, the movements table was eliminated
and it thus became impossible to study endemic or epidemic illnesses
on a geographical basis.

In May, 1943, a Naval Medical Statistics Committee was appointed
to review the situation. This Committee, which consisted of five mem-
bers and included Surgeon Rear-Admiral R. A. Rowlands, as Chairman,
Professor Major Greenwood and Surgeon Commander J. A. Fraser
Roberts, was given wide terms of reference. It concluded that the
existing system in the Navy was inadequate to meet modern administra-
tive and scientific demands and that only a small portion of the informa-
tion available was in fact utilised in compiling naval medical statistics.
While appreciating that every effort had been made to compile medical
statistics under the system then in existence the Committee considered
that the time had come to make drastic changes and to recommend
the introduction of a new system and new statistical procedures at the
end of the war. At the same time it was suggested that steps be taken
immediately without radical changes in the existing system to permit
a better use of the records available and to initiate the task of their
analysis.

Matters which, in the opinion of the Committee, called for attention
were lack of expert statistical guidance, lack of administrative co-

9



10 CASUALTIES AND MEDICAL STATISTICS

ordination and lack of sufficient clerical staff. The Committee was
aware of the difficulties and was reluctant to make any recommendation
which would involve the employment of additional man-power for
statistical work. This was, perhaps, the most significant observation for
the problem of man-power was one which had become vital to the
maintenance of naval medical statistics at this particular time. Without
adequate clerical assistance the work could not proceed.

The Committee presented its report towards the end of 1943. Its
recommendations were approved in principle, but it proved impossible
to take immediate steps towards implementing them all, as it was the
general policy of all Government Departments that no task should be
undertaken which was not essential to the successful prosecution of the
war. This work was not considered to be essential.

At the end of the war in November 1945, a further Committee was
appointed with the following terms of reference:

(1) To prepare a scheme for the future organisation of the medical
statistical services for the Royal Navy and to make recommenda-
tions regarding its implementation.

(2) To make proposals on the number and qualifications required for
the statistical staff in the Department of the Medical Director-
General for the satisfactory operation of the new scheme.

(3) To consider the administration and non-statistical consequences
likely to be involved in the adoption of the new scheme and to
recommend accordingly.

This Committee completed its investigations and presented its final
report in July 1946 and came to be known as the Royal Naval Medical
Statistics Committee, 1946. Its detailed recommendations were:

(1) That a statistical and research file should be set up comprising an
individual record for each officer and rating in the Navy.

(2) That such a file should be a current one so that should an officer
or rating leave the Navy his medical records would be transferred
to a ‘dead’ file.

(3) That such a statistical and research file could not form part of the
more ample records required for administrative purposes.

(4) That the statistical and research file should not contain any informa-
tion not included in the administrative records.
(5) That the statistical and research file should include:

(a) General personal particulars of each individual on entry into
the Navy which would periodically be kept up to date.

(b) Medical particulars of each individual at the time of entry.



THE ROYAL NAVAL MEDICAL SERVICES n

(c) Records of sickness.

(d) Additional medical information, such as records of routine
medical examinations, the results of routine chest X-rays,
records of inoculations and vaccinations, etc.

(e) A record of the movements of an individual from ship to ship
during the course of his Service career.

(6) That a card recording as much of the information as practicable
should form part of the statistical and research file.

(7) That the statistical and research file should be linked to one or
more punched card indexes.

(8) The complete revision of medical history documents to ensure
that copies of records of sickness of the individual accompany
him throughout his Service career and are made available to
the Medical Officer.

(9) Central control, in the Department of the Medical Director-
General, of the complete medical statistical data of the whole of
naval personnel, through which it would become possible to
acquaint the Board of Admiralty and the public with facts relating
to the health of the Navy far more fully and quickly than had been
possible in the past (once the system was running satisfactorily).

(10) That new measures would call for adequate trained staff to work
the new statistical machine.

Most of these recommendations of the ‘1946 Committee’, in addition
to a number of others, were fully implemented and co-ordinated with
the post-war reorganisation of the medical records and statistical
departments of the Army and the Royal Air Force. But, although great
progress was thus made in reorganising the basic system for compiling
naval medical statistics for the future, the Committee had not yet
closed the gap which existed in the naval medical records of the past,
and particularly for that period covered by the Second World War.
The existence of this gap meant that even as late as 1948 those who
were responsible for the production of the Official Naval History of the
War were unable to produce any official figures. In November 1948,
this subject was discussed by the Medical Director-General of the Navy,
Surgeon Vice-Admiral Sir Henry St. Clair Colson, and the Senior Civil
Consulting Physician to the Navy, Sir Alun Rowlands (previously
Surgeon Rear-Admiral R. A. Rowlands) who had been closely associated
with the activities of the 1943 and 1946 Committees. The chief points
established by this discussion were as follows:

(1) It was essential for the production of the Official Naval Medical
History of the War that certain naval medical statistics should be
compiled and made available as soon as possible.
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(2) It was agreed that work upon naval medical statistics as a whole
should be recommenced immediately to cover the war period.

(3) It was felt that the production of a complete ‘Report on the Health
of the Navy’ as previously published would not be necessary for
the purposes of the Official History. Instead, it was considered
that a tabular statement should be compiled to show:

(a) The total number of cases according to sickness and injury.
(b) The total number of final invalidings.

(c) The total number of deaths.

(d) The total number of days sickness on board ship and in hospital-
(e) The average number of persons sick daily.

(f) The ratio per 1,000 of total force sick daily.

(g) The ratio per 1,000 of total force of (a), (b) and (c) above. The
whole of the above tabular statement was to be classified in
accordance with the nomenclature of diseases as set out in the
nosological tables in the journals of medical officers.

(4) It was also agreed that a serving medical officer on the staff of the
Medical Director-General should act in a consulting capacity
while the work was being carried out.

As a result a tabular statement was compiled for the war years in the
Medical Department, Admiralty, under the supervision of Mr. W. G.
Grant, which was based on figures from 20,537 medical officers’
journals. The work of abstracting the information for the years 1939—45
was thus deferred until 1948. The figures which were made available
eventually are contained in Tables 4—10. Condensed versions of these
tables were published and discussed in the Journal of the Royal Naval
Medical Service in 1966.° They provide the most accurate record
available of the causes of man-power wastage due to sickness and injury
in the Total Force during the years of the Second World War. It was
only after the war that statistical reports were prepared which allowed a
comparison to be made between the overall case incidence of the men
in the Navy and that of the Women’s Royal Naval Service.

The only action to compile vital statistics for the Total Force during
the course of hostilities was the completion by Dr. (then Surgeon
Commander) J. A. Fraser Roberts of an ‘Analysis of Invalidings due
to Disease and Deaths due to Disease for the years 1934—43’ which
was afforded only a limited circulation as an Admiralty Book of Refer-
ence.* This is reproduced in Section II. The figures for officers are
excluded from most of the tables and the invaliding and death rates
for certain diseases therefore vary from the rates for the Total Force

* Admiralty Book of Reference 1235 (1944).
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which are shown in Tables 4—10 which are the rates for ratings and
officers combined. Within the limitations imposed by war-time security
and the lack of adequate statistical machinery this report, which has
remained buried in the archives until recently, provided for the first
time reliable figures for major diseases of officers and ratings separately
and for the women as well as the men who served in the Navy. Fraser
Roberts also showed the importance of adjusting the crude rates for
diseases to allow for the different distributions of the age groups in the
peace-time and war-time navies. In the words of Professor Major
Greenwood, F.R.S., 2 member of the 1943 and 1946 Committees on
Medical Statistics who wrote the Foreword, it attained ‘a scientific
standard which would justify its publication in the transactions of any
learned society’. It is complete and provides the only uninterrupted
account of disease trends in the Navy for the years preceding the
Second World War and during the first four years of the war. The
figures for invalidings in 1944 which are shown in Tables 11-23 and
29 were added after the book was published.

A comprehensive register of all cases admitted to the Royal Naval
Hospital, Haslar, the largest British naval hospital, during the years
1939 to 1945, with the final diagnoses in each case, was maintained
throughout the war by the Senior Consultant in Medicine, Surgeon
Rear-Admiral R. A. (later Sir Alun) Rowlands. Sir Alun also arranged
for the abstraction of similar information from the Hospital Muster
Books for the years 1914-18 inclusive which provides the only valid
comparison which can be made of the patterns of disease at a home-
based naval hospital during the two wars.? The case numbers and the
cases per 1,000 admissions are tabulated in Tables 33-38 according to
a nosological index based on Table 3 of the Medical Officers’ Journal.
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I. THE TOTAL FORCE

In Table 1 the broad picture during the Second World War is
compared with that for 1936,* the last year for which the Report on the
Health of the Navy compiled by the old system was published, and
1953,% the first post-war year for which the Report was compiled by a
new system of centralised medical recording with machine analysis of
the coded data.

TABLE 1

Morbidity, Invaliding and Mortality Rates for Diseases and Injuries
for the years 1936, 1939-45 and 1953 (excluding casualties in action)

Fresh Cases Sick Daily per | Final Invalidings | Deaths per 1,000
per 1,000 1,000 Strength per 1,000 Strength
Strength (non-effective Strength
rate)

1936 437 19'5 Iy 20
1939 504 19°9 13°7 46
1940 473 193 17°9 32
1941 434 181 209 32
1942 409 17°2 16°1 2'9
1943 412 15'2 1470 34
1944 361 15°1 14'5 28
1945 377 16-1 25'9 2°6
1953 378 156 187 17

During the war years the Navy expanded greatly. The age, constitu-
tion and the general physical status of its personnel were influenced and
these changes affected the rates of sickness and death. With this proviso
(excluding all casualties in action) the Navy would not appear to have
been much less healthy in war-time than in these two years of peace.
In fact it would appear that, except for deaths, in war the health of the
Navy compared favourably with that during the years 1936 and 1953.

In Table 2 a comparison is made for certain of the more prominent
disease groups. The sickness rates for 1953 are not included as the
diseases included under these headings in the World Health Organisa-
tion’s nomenclature which was adopted in 1953 and the succeeding
years differ from those included under similar headings in the previous
Reports. The incidence for different diseases is shown separately for
officers and ratings and the total case incidence is not usually given in
the reports prepared after the war.

Venereal disease rates were considerably reduced compared with the
rate in 1936 partly as a result of advances in chemotherapy, partly
because of extended spells of service at sea with less leave in foreign
ports and partly because urethritis non-venereal, the incidence of which
increased during the war, was shown not under venereal diseases but
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TABLE 2

Common Disease Groups for Officers and Ratings
Rates per 1,000. 1936, 1939—45

Disease 1936 | 1939 | 1040 | 1941 | 1942 | 1943 | 1944 | 1945
Venereal Disease 570 | 566 | 336 | 330 | 289 | 208 | 226 | 31°7
Malaria 22| 24| 46| 63| 90 | 108 | 76 31
Diseases of the Eye 4'9 4'4 ‘5 40 36 29 2'9 33
Diseases of the Ear 8s 94 7 68 63 55 50 88
Diseases of the Veins 13 21 2°6 2'4 28 27 27 35
Diseases of the Stomach

and Duodenum 91 | 1668 | 2000 | 208 | 167 | 150 | 158 | 178
Diseases of the

Generative System and

of Urinary Organs 11°7 | 12°1 | 12°0 | 11°4 | 1009 | 11°4 | 12'0 | 146
Appendicitis 59| 64| 57| 52| 49| 49| 44| 42
Hernia 45| 35| 46| 44| 43| 44| 34| 36
Injuries 709 | 859 [ 839 [ 665 | 5002 [ 451 [ 41°4 [ 401
Diseases of the Liver 21 26 1-6 22 28 46 36 38

under diseases of the urinary and generative systems although most of
these infections were acquired as the result of sexual intercourse.

By 1943 there had been nearly a five-fold increase in the rate of malaria.
The war-time rates for diseases of the stomach and duodenum increased
above the peace-time rate, but the surprising fact is that the overall
picture in war-time did not change very greatly so far as one can discern
from these gross statistics.

The increase in diseases of the liver was almost entirely due to the
increased incidence of hepatitis. With the swollen war-time population
and the long periods of convalescence frequently necessary, the actual
demands on hospitals for beds for cases of hepatitis were greater than is
suggested by the increase in rates in 1943 and 1944 shown above.
Reference to Table 8 shows that the ratio per 1,000 ‘sick daily’ with
diseases of the liver of 0-29 per 1,000 in 1943 was only exceeded for
injuries and the respiratory tract infections, pulmonary tuberculosis,
the common cold, bronchitis and tonsillitis.

In Table 3 the invaliding rates for 1936 and 1953 are shown to
illustrate the wastage sustained in this way before and after the war
together with the losses during the war by reference to four of the most
prominent causes of ill-health—pulmonary tuberculosis, psycho-
neurotic illness, peptic ulcer and diseases of the eye.

There was a considerable increase in the invaliding rate for psycho-
neurotic disease during the war. The invaliding rate for pulmonary
tuberculosis showed a slight increase but this was primarily the result
of the introduction of mass fluorography and more careful discrimina-
tion in eliminating those with early active infections from the Service.
The incidence of disease detected clinically was declining during these
years, a steady decline which, as Brooks® has reported, eventually
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TABLE 3

Invalidings—Respiratory Tuberculosis, Psychoneuroses and
Psychoses, Peptic Ulcer, Diseases of the Eye. Rates per 1,000

Respiratory Psychoneuroses, Peptic Diseases

Tuberculosis Psychoses, etc. Ulcer of Eye
1936 19 s o5 1
1939 16 23 12 o9
1940 17 42 16 1o
1041 21 57 27 1'0
1942 26 35 17 o6
1943 2’5 33 14 o4
1944 2°4 36 12 o4
1945 24 54 29 ro
1953 2'5 28 23 I

resulted in a marked reduction of ‘clinical’ pulmonary tuberculosis
between the years 1939 and 1953.

The invaliding rate for peptic ulcer was considerably in excess of the
pre-war rate. A high rate was still maintained in 1953, eight years after
the end of the war. It is not possible to say whether the increased
invaliding rates for psychiatric disease and peptic ulcer were due to a
real increase in disease or to revised medical standards. Perhaps the
average pre-war man accepted more in the way of dyspepsia as a matter
of course than the post-war individual without allowing it to disrupt his
life and his work; perhaps the naval authorities were less inclined to
retain the chronic dyspeptic than before the war. Undoubtedly many
factors played their part.
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II. INVALIDINGS DUE TO DISEASE AND DEATHS
DUE TO DISEASE

Some time after the first draft of Section I—Total Force—was
prepared the following masterly analysis of invalidings due to disease
and deaths due to disease in the Royal Navy for the years 1934-1943
(1944 added later), which had been completed by Surgeon Commander
J. A. Fraser Roberts, R.N.V.R., when he was on the Staff of the Medical
Director-General during the war, and which had formerly been a
Restricted Document, was declassified. This made it possible to include
this notable milestone in Naval medical statistics in foto in this contri-
bution, preceded by a Foreword by the late Professor Major Greenwood,
F.R.S., Consultant in Medical Statistics to the Royal Navy during the
war years.

FOREWORD
by
Major Greenwood, F.R.S., D.Sc., F.R.C.P.

It has been suggested that, as civilian consultant to the Board of
Admiralty and a member of the Committee which advised an immediate
analysis of available statistical data of mortality and invaliding rates
from disease, I might appropriately submit to you some general
observations on the following report.

In the first place, I wish to say emphatically that this report reflects
the greatest credit on those members of your Headquarters staff who,
under conditions of great difficulty, have produced a document which
attains a scientific standard which would justify its publication in the
transactions of any learned society. Further, I would say that the
inferences drawn by the compiler are of practical importance to the
Board, for they not only set out the causes and numerical importance of
wastage down to the end of 1943, but permit reasonable forecasts to
be made under service conditions of the future.

The inferences in the report are so clearly stated that it may seem
superfluous to say more, but I may perhaps underline those conclusions
which are of particular interest to executive officers. From the point of
view of Service wastage, rates of invaliding out and of dying have the
same effect, they can be added together. Taking the gross figures, viz.,
rates not adjusted to age composition, there is no change in death rates
when pre-war and war-time figures are compared; roughly, the death
rates were about 1-1 per 1,000 immediately before and during the war.
The invaliding rate increased from a little more than 12-0 per 1,000 to
between 17 and 18 per 1,000. The total wastage rate, therefore, increased
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by about 45 per cent. As a matter of merely archaeological interest, I
infer that the death rate in Nelson’s fleet in the two years August 1803,
to August 1805, which Gillespie (rightly) contrasted with earlier fleet
experience as a triumph of sanitary organisation, was about five times
that of naval ratings in 1940-43.

If we used the crude wastage rate as a measure of the intake needed
to compensate for wastage from disease, the result would be of little
value because of changes in the age composition of the fleet and of the
wholly different wastage rates in age groups. The figures shown in
Table 11 for age groups are those needed and it will be seen that in all
groups of age above 20 those of 1943 show improvement, although the
rates at ages over 30 continue greatly in excess of pre-war rates. It is,
however, evident that even in the highest age group, ratings over 39
years of age, wastage is not calamitous; for, adding invaliding to
mortality rates, we have a round figure of 34-0 per 1,000; a group
suffering this annual wastage would not be reduced to go per cent. of its
original strength in less than three years. These data provide a wholly
adequate picture of the general position, but what in civilian statistics
would be called an occupational analysis would be needed to inform the
executive officer of the amount of important variation. It is obvious that
the strain imposed on the crew of a submarine or upon fleet air arm
pilots may be much greater than upon ratings employed in office work
ashore. But, even if Service conditions permitted such an analysis, its
immediate value for practical purposes might be small. Even thewar-time
Navy is not, statistically speaking, a very large aggregate. If occupation-
ally subdivided not merely into arms of the Service, but further into
occupational groups within each arm, the resultant special wastage rates
would often be based on such small numbers that their reliability
would be small.

In the past this fundamental principle has often been violated in
Service publications which have included hundreds of rates based upon
figures so small that no thoughtful person would trust them as measures
of Service conditions. This, of course, does not mean that a naval
statistician is to refuse to advise an executive officer on the inferences to
be drawn from a statistical statement unless the data are reckoned in
thousands; he would indeed be an unprofitable public servant if he
took that course. One can easily imagine Service problems (such, for
instance, as those which are on the borderline between medicine and
training) of great importance for the study of which large numbers
could not be available. Modern statistical methods enable us to draw
conclusions from samples which a generation ago would have been
regarded as hopelessly inadequate. But these methods do not lend
themselves to brief statement or expression in simple averages intelligible
to a hasty reader. To reach these one must have large numbers.
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The reasons just given explain the restrictions of analysis by causes
of wastage to a small number of groups. For rapid comparison the age
adjusted rates of Table 12 should be used. An executive officer will
naturally look at the items of greatest numerical importance, which are
Pulmonary Tuberculosis, Psychoses, etc., and Peptic Ulcer. In 1934-38
these three causes accounted for about 35 per cent. of the whole invalid-
ing rate (age adjusted); in 1942 they accounted for more than half the
total. The compiler’s comments should be noted. I merely remark that
here we have a striking example of the influence on bodily health of
psychological factors. Pulmonary Tuberculosis is affected, as the com-
piler points out, by special factors, viz., new methods of ascertainment;
even here, however, mental strain is not irrelevant. The connexion
between the other two groups—a connexion, not, of course, an identity—
is manifest. Once again the importance of personnel selection is
indicated.

For, I think, the first time some comparison has been instituted
between the experience of officers and ratings. For reasons stated in the
report, this can only be rough, but is suggestive. The proportion borne
by the three above-named groups of the total invaliding rate has changed
less between 1934—38 and 1942 than among ratings; but age standardisa-
tion might greatly modify this impression. These are, I think, some of
the most interesting points made. This is not the place to discuss a
general reform of record taking, which was the subject-matter of
Surgeon Rear Admiral Rowlands’s committee’s recent report. I hope,
however, that enough has been said to satisfy the Board that further
analysis of existing data would be of value in war-timeand thatco-opera-
tion between other branches (especially those concerned with wastage
during or immediately after training) and your medical-statistical staff
is desirable.
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R.N.

An Analysis of Invalidings due to Disease
and Deaths due to Disease, 1934-1944

by Surgeon Commander J. A. Fraser Roberts, R.N.V.R.

GENERAL SUMMARY

1. The tables show invalidings due to disease and deaths due to
disease as annual rates per 1,000 strength borne, of officers or of ratings
respectively, for each of the war years 1939 to 1943. They also show, for
comparison, the corresponding average annual rates for the five-year
period, 1934-38, immediately preceding the war.

2. The tables are themselves the summary of this enquiry.—It is
impossible to do more in this general summary than direct attention to
some of the more important values and trends.

3. The danger of comparing the invaliding rates of peace and war.—
Table 11 shows that the average annual invaliding rate among ratings
for the period 1934-38 was 10-4 per 1,000. This is not greatly different
from the figure of 128 in 1943; yet when examined age group by age
group they are seen to be very differently made up. In peace-time there
is a wide margin for selection and the emphasis is upon the early
elimination of those unlikely to stay the course. Therefore the invaliding
rate for those under 20 is no less than 16-3 per 1,000; with the further
consequence of a fall to 5-9 by the time the age of 30-34 is attained.

In war-time, once a2 man has commenced his service, all the emphasis
is upon keeping him at duty as long as possible. The true biological
relationship then emerges: the older the man the smaller his chances of
remaining fit. In 1943 the invaliding rate rose steadily from 9-4 per 1,000
in the under-twenties to 30-3 in the over-forties.

Thus, although the total rates for all ages are so similar in the two
periods, the pre-war rate is nearly 75 per cent. greater for those under
20, while the war-time rate is nearly 300 per cent. greater among the
over-forties.

With this caution, the comparison with pre-war rates is useful for
some purposes, €.g., in connexion with pulmonary tuberculosis.

4. The magnitude of differences in invaliding rates at different ages.—
Some diseases show little change with age, e.g., pulmonary tuberculosis
(Table 13); in others it is very great. In circulatory diseases, for example,
the rate at advanced ages may be anything up to 20 times what it is
among the young.
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The effect on total figures has been indicated in paragraph 3 above.
The problem of wastage caused by invalidings due to disease cannot be
properly investigated without taking age into account.

5. The importance of studying rates adjusted so as to allow for changes
in the age structure of the Service.—It follows from what has been said
that changes in the age composition of the Service could easily lead to
wide variations in invaliding rates without any marked change when
corresponding age groups are compared. Consequently the tables
showing invaliding rates give both crude and age-adjusted rates. The
latter are simply the rates that would have been observed had the age
composition of the Navy remained constant at the average figure for the
period 1934-38.

Two important and opposed trends have affected the age composition
of the Royal Navy during the war. First, the intake of reservists in
193940 brought in a group which, though not very large numerically
compared with the whole force, nevertheless had such a high invaliding
rate that age-adjusted rates for these years are substantially lower than
the crude rates (see Table 11). Thereafter this effect diminished, while
the great intake of the very young has produced the opposite effect.
By 1942 the age-adjusted rate is appreciably higher than the crude rate.

Table 18 (circulatory diseases) illustrates the most extreme effects of
age adjustment.

6. The general trend of invaliding rates throughout the war.—The total
figures (Table 11) show that the rate rose to a peak in 1941 and
thereafter declined.

Taking the age groups separately, however, it is noteworthy that the
peak was attained in 1941 among those under 35, there was little
difference between 1940 and 1941 at 35-39, while among those over 39
the peak occurred in 1940, not in 1941. These tendencies appear in
some of the tables showing individual disease groups, very notably in the
case of mental diseases (Table 15). It is probably reasonable to deduce
that among younger men the highest invaliding rates correspond to the
period of maximum operational stress, whereas the older men, the
reservists of 1939—40, rapidly showed that a substantial proportion were
unable to stand the strain of any form of naval service.

The invaliding rate among officers (Tables 22 and 23 ) varied very
little throughout the war except for a very high figure in 1940. Un-
fortunately, age adjustment cannot be carried out on the figures for
officers. It is likely, however, that the peak (again specially notable in
mental diseases) is to be attributed to the cause mentioned in the
previous paragraph.

7. The closely parallel trend of mental diseases and peptic ulcer (‘Tables
15 and 20).—The trends are very similar throughout the period, except
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that peptic ulcer does not show the marked peak in 1940 among older
men.

8. Death rates due to disease.—In contrast to the invaliding rate, the
death rate due to disease has remained remarkably constant throughout
the whole period. In fact, when changes in the age composition of the
Service are allowed for, there is no significant variation. It can be
concluded that apart from fluctuations due simply to this cause and a
fall in deaths from pulmonary tuberculosis in 1943 the rate has not
varied throughout the war and is no higher in war than peace.

Officers have almost double the death rate of ratings. This is to be
attributed almost entirely, in all probability, to their greater age.
Greater reluctance to invalid officers is probably a contributory factor.
As mentioned above, however, age adjustments cannot be made; nor
can it be shown (as is probably the case) that fluctuations in the death
rate among officers, shown in Table 27, are to be attributed to varia-
tions in age composition of the officer population.

9. Pulmonary Tuberculosis—This requires a special word as the
trends are entirely different from those of any other disease group shown.
To take one comparison, in 1940 mental diseases were twice as important
as pulmonary tuberculosis as a cause of invaliding. In 1942-43 there is
little difference.

The invaliding rate among ratings (Table 13) remained constant till
1940. A sharp rise occurred in 1941 and a further sharp rise in 1942.
Among officers the rate of invaliding remained constant for a year
longer, the rise taking place in 1942.

A fall among ratings took place in 1943. On the relatively large
numbers involved this attains high significance when compared with the
rate for 1942. It will be interesting to see whether this favourable
tendency continued in 1944.* Over so short a period and on the basis
of these figures alone no definite statement can be made as to the
possible effect of miniature mass fluorography in bringing about the
fall. This much, however, can be said: a change in the hoped for
direction has taken place at the time at which it would have been
expected.

Officers have not shared the fall of 1943.

It is known in civilian practice and confirmed in these tables that age
adjustment has little effect on figures for pulmonary tuberculosis.
Hence it is reasonable to compare the absolute rates of officers and
ratings. The rate among officers is only half what it is among ratings,
the same proportionate rise having taken place in both during the
war.

* Reference to Table 13, however, shows that this was not the case. (Ed.)
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The death rate from tuberculosis (Table 25) among ratings remained
constant till 1943, when it fell almost to half. It is difficult not to con-
clude that this is the direct result of mass fluorography, which has led
to the earlier detection and invaliding of those who otherwise would
have died while still in the Service.

The figures for officers are too small to support any conclusion.
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GENERAL NOTES ON TABLES 11-32

1. Population concerned.—Those classes of Royal Navy and Royal
Marine personnel have been included which were similarly included in
“The Health of the Navy’, last published in 1936.

2. Chotce of disease groups.—It is impossible to discern trends and
detect changes unless numbers are sufficient. This severely limits the
number of disease groups which it is profitable to show separately.
The choice of disease groups has been largely determined by this, but a
number of other factors were also borne in mind: first, that the disease
groups should be reasonably homogeneous; secondly, that they should
be separable from one another with fair efficiency; thirdly, that any
separation should be likely to have some practical importance; lastly,
that as it might be desired to condense the list further, additional
groups, not themselves important, would be needed to ensure complete-
ness.

Invalidings due to disease have been classified under 17 headings;
deaths, owing to the smaller numbers involved, under 6.

3. Basis of classification into disease group.—The classification used to
determine the group into which invalidings and deaths fell was the
Medical Research Council Morbidity Code (1944). One departure, not
numerically important, was, however, made. In the Code deformities
resulting from injury are classified as disease not injury. It is easy to see
why this should be done in civilian practice. In a fighting Service,
however, the great majority of injuries producing subsequent deformity
have been incurred in the Service; hence it seemed preferable to classify
the resulting disability as due to injury and these cases do not appear in
the analysis.

4. The significance of a difference between two rates.—When the rates
for two periods differ it is important to know whether the difference
could have arisen simply by chance, i.e., owing to the accidents of
sampling, or whether this is unlikely. If the former there is nothing to
discuss; if the latter it is permissible to speculate on possible causes for
the change.

The logic of the procedure adopted in the tables showing invaliding
rates is as follows. In comparing the rates for two periods one inquires
how often from a population showing the joint pooled rate of the two
periods one could expect to draw samples of the sizes concerned which
differ by at least the amount observed. Arbitrary levels must then be
selected. If the difference could arise by chance in this way more often
than once in 20 times it is judged non-significant, for it could so easily
have arisen by the accidents of sampling that any further discussion is

3*cMs
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profitless. If, however, the observed difference would occur by chance
less often than once in 20 times it is becoming unlikely that it has arisen
in this way; there is something to explain. Such a difference is termed
significant in these tables. If the observed difference would occur by the
accidents of sampling less often than once in 100 times it is judged
highly unlikely to have arisen in this way and the difference is termed
highly significant.

The larger the numbers observed the smaller the change in rate that
we can detect. For example, the invaliding rate due to pulmonary
tuberculosis at all ages in 1942 was 2-93 per annum per 1,000 strength.
The corresponding rate in 1943 was 2-54. Because of the relatively large
numbers concerned, this fall, though moderate, is nevertheless highly
significant.

As a contrast in the age group 25-29 in 1939 the invaliding rate for
peptic ulcer was 0-53; in 1940 it was 1-05. Although the ratehasdoubled,
the difference, owing to the relatively small numbers involved, is not
significant. In the absence of additional evidence based on other years
and other age groups discussion would be a waste of time.

In the tables showing invaliding rates each figure is compared with
the corresponding figure for 1940, the first complete war year. A
significant difference is indicated by the sign +; a highly significant
difference by + + . (Thecomparison isbased on the ratioof the difference
to its standard error, the latter being calculated on the pooled rate.
This is equivalent to a 2 x 2 test for homogeneity. Yates’s correction for
continuity has been used. Where the expected number in either group
was less than 5, odds were calculated exactly.)

The death rates, owing to their greater constancy, lend themselves to
the direct question—has there been any significant variation at all?
The answer will be found in the notes appended to the tables.
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a1 L. Ams Croune. (Officers Excluded)

TABLE 17
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TABLE 27
Officers. Deaths due to Disease. Total Annual Rates per 1,000 Strength

1934-38 1939 1940 1941 1942 1943

1°51 1-83 2°72 2-25 2°33 I 1'8s

NoTEes oN TABLE 27

1. Owing to the fact that ages of officers are often omitted in documents reaching the
Medical Department, age relationships cannot be investigated.

2. The rate among officers is only 30 per cent. higher than among ratings (Table 24)
during the peace-time period 1934—38.

3. During war-time the rate among officers is about double that of ratings. This is
chiefly due, in all probability, to the much larger proportion of older officers. This is
confirmed by the fact that over the whole period deaths due to circulatory disease, a
sensitive indicator of age, are nearly four times more frequent among officers. A
contributory cause may be the greater reluctance to invalid officers.

4. The annual death rates for officers are markedly variable, with a peak in 1940.
This, too, may well be due to changes in the age composition of the officer population

TABLE 28
Officers. Deaths due to Disease for the Whole Period 1939-43. Annual Rates per 1,000
Strength by Disease Groups

Pulmonary Tuberculosis 0°09
Diseases of the Nervous System o-18
Diseases of the Circulatory System . 0°57
Diseases of the Respiratory System . 0°24
Diseases of the Digestive System o030
Other Diseases . . 0-69

Total—All Diseases 2:07

NoTEs ON TABLE 28

1. The numbers involved are too small to show figures for the years separately.

2. The death rate from pulmonary tuberculosis is distinctly lower than among
ratings (see Table 26).

_3. In the other disease groups it is higher, being no less than four times as high in
circulatory diseases.

W.R.N.S.
An Analysis of Invalidings due to Disease
and Deaths due to Disease, 1941-44

NoOTES ON THE TABLES

1. The general notes (pp. 59-60) refer to these tables also.

2. Age censuses are not available for officers and ratings separately. Consequently
the joint figures have had to be used for ratings. Officers are, of course, older, but as they
constitute only 5 per cent. of the W.R.N.S., the calculation of age-adjusted rates would
not be seriously affected.

For the year 1941 only one age census, that of December 31, is available. This has
been applied to the whole year.

3. Table 29 shows that the total invaliding rate fell sharply from 1941 to 1942 and
that there is practically no difference between 1942 and 1943. The numbers borne,
particularly in 1941, were small, so that hardly any of the differences in the rates for
individual di