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Ellis, F. P. (1969). Brit. J. industr. Med., 26, 190-201. The health of the Navy: the changing
pattern. Statistical data relating to the health of the Navy are usually unreliable prior to
1830. Sir Gilbert Blane used the ratio of 'those sent to hospital in all parts of the world' to the
'numbers voted by Parliament for the Navy' as a yardstick to assess the health of the Fleet.
This ratio varied only from 1:3 to 1:4 between 1782 and 1795 but fell dramatically to 1:11 by
1813, by which time, however, conditions had improved so that more men were treated on
board, which casts some doubt on the absolute validity of his case. Even in 1830, Blane still
grouped the main causes of morbidity and death under the very broad headings of the
'fevers', the 'flux', the scurvy, and 'wounds', the nomenclature used since the 17th century.
Annual Statistical Reports on (or 'of') the health of the Navy were published subsequently

for the years 1830-1936, with only three gaps when publication was suspended. The case rates,
invaliding rates, and death rates per 1,000 strength were tabulated from the outset to
provide a clear picture of the changing pattern of disease.

Since publication of the Reports was suspended in 1936 a revised system of medical docu-
mentation and the World Health Organization's International Statistical Classification of
Diseases, Injuries, and Causes of Death have been adopted by the British Armed Forces, and
from 1953 onwards domestic statistical reports on the health of the Navy have been circulated
to Government departments. The main trends for the period 1953-1963 are discussed.
Between the 1860s and the 1960s there was more than a four-fold decline in the annual case

rate for the Total Force and a 15-fold decline in the death rate. The incidence of infectious
diseases, with the notable exceptions of venereal disease and acute infections of the respiratory
and gastro-intestinal tracts, was greatly reduced, and neuropsychiatric illness emerged as a
major cause of lost working days and of discharge from the Navy. Degenerative vascular
diseases of the heart and brain and neoplastic disease replaced phthisis, fever, dysentery,
yellow fever, and inflammatory diseases of the lungs as the most prominent causes of death.
In the 1960s deaths due to accidents and injuries were nearly twice as numerous as all the
deaths due to diseases combined.

Sir Edwin Chadwick lived from 1800 to 1890 and his
prolific published works span well over 60 years. He
was born near Manchester at Longsight, then a
small village long since absorbed by the City. The
Chadwicks were a middle-class Lancashire family;
his father, James, an active Radical, edited the
Manchester Gazette, and was tutor to the physicist,
John Dalton, whilst his grandfather was a friend of
Charles Wesley. According to Edwin, his mother
was a 'Sanitarian, pur et simple'. When Edwin was
1 A Chadwick Lecture delivered at the Royal Society of
Health on 26 October 1967

10 years old his father became Editor of The
Statesman and they moved to London where later
Edwin went to work in an attorney's office. He was
admitted to the Inner Temple in 1823 and was sub-
sequently called to the Bar, supplementing his
income as a reporter on the Morning Herald and
contributing to the Westrminster and London
Reviews. He was making his name in the Courts
when, in 1831, he came under the influence of
Jeremy Bentham, then writing his Administrative
Code, and he lived with Bentham during the latter's
last illness. From this time Chadwick devoted his
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The health of the Navy: the changing pattern 191

efforts to social reform and the 'public health
movement', first as Assistant Commissioner on
Lord Grey's Poor Law Commission in 1832 and
then as an ardent supporter of the Duke of
Buccleuch's Commission to enquire into the sanitary
conditions of Great Britain which reported in 1844
(Collins, 1924; Marston, 1925).

According to Richardson (1887), his friend and
biographer, the essence of Chadwick's 'sanitary
idea' was that 'man could, by getting at first
principles and by aiming at causes which affect
health, mould life together in its natural cast and
beat what had hitherto been accepted as fate by
getting behind fate itself and suppressing the forces
which led up to it at their prime source'. In an essay
in the Westminster Review (1828), Chadwick
pointed out that it was the duty of the government
to collect accurate statistics.
We must see this forward thinking by a young

advocate and journalist against the background of
an England practically devoid of any sort of health
legislation. It was nine years - just before Queen
Victoria came to the throne in 1837 - before a Bill
was placed before Parliament for the re-establishment
of the civil registration of births and deaths. This
had been instituted during the Commonwealth but
lapsed during the Restoration period. Chadwick
approached Lord John Russell for a clause to be
inserted to ensure that when a death was registered
the cause of death should be certified. Lord John
'could not be got to take hold of the idea', so he
appealed to Lord Lyndhurst, Leader of the
Opposition in the House of Lords, who made
certain that certification of the cause of death was
incorporated in the Bill which passed into law in
1838.
As far as I can ascertain, Chadwick was not

concerned with naval preventive medicine or the
formative years of naval medical statistics, although,
as a founder member of the Royal Statistical Society,
he must have known John Wilson, who wrote the
first naval statistical reports and joined the Society
about the time they were published. The Navy's
pioneer efforts in this field were recognized by
others, however, and at the turn of the century,
only shortly after Chadwick's death, Simon (1897),
who had put into practice many of the reforms for
which Chadwick had agitated, named John Pringle
of the Army and James Lind and Gilbert Blane of the
Navy among the seven Early Fathers of Preventive
Medicine.

The pre-statistical era

Before Chadwick began to expound his ideas in the
late 1820s, there is little to be found relating to the
health of the Navy which is of statistical value. Until
the reign of Henry VIII, merchantmen, heavily

armed, were chartered by the King to carry his
armies across the Channel for the wars with France
and there were only a few King's ships. Until 1545
there was no record of exceptional disease afloat
but epidemics, in which scurvy, dysentery, and
louse-born typhus probably played their parts, were
reported in that year from the fleet assembled in the
English Channel for war with France (Moore, 1911).
Infectious diseases, and probably the scurvy too,
were rife in the English ships which met the Spanish
Armada in 1588 (Underwood, 1947). Under the
early Stewarts little was done to improve the lot of
seamen. More humane consideration was shown to
sailors during the Commonwealth, under the
inspired leadership of Blake, and this considerate
attitude continued in the Restoration period when
Charles II first designated the entire fighting force
afloat the 'Royal Navy' (Callender, 1924). The
King even presided personally at the Admiralty
Board on occasion. In 1665 the Navy was not
seriously affected by the plague, owing to a wise
policy of isolating the crews on board, when many
were dying on shore.

In his book Sea Diseases, William Cockburn
(1736), a Fellow of the Royal Society and of the
Royal College of Physicians, provides, in contrast
with earlier accounts, clear descriptions of scurvy,
the fevers, and the flux (or dysenteries). He identifies
the venereal diseases, gonorrhoea, syphilis, and
chancroid (spelt by him 'shankers'), with clinical
acumen from his own observations in the Navy
which he had joined in 1694, less than 40 years after
the death of William Harvey.
The way in which fever, scurvy, and sepsis

dominated the pattern of the sea diseases was still
borne out more than half a century later by the list
of cases admitted to the Royal Hospital at Haslar
under the supervision of Dr. James Lind in the
year 1780. Out of a total of 9,787 cases, 5,539 were
listed as continuous fever, 1,457 as scurvy, and 979
as ulcers, wounds, and abscesses (Lloyd, 1965).
Lengthy blockades were to keep the Fleet at sea for
many months during the American and Revol-
utionary wars. Even Lord Nelson, the foremost
Admiral afloat, did not set foot on shore from
June 16, 1803 to July 19, 1805 when he landed at
Gibraltar after chasing Villeneuve to the West
Indies and back. But the art of living at sea was by
then highly developed and we are told that Nelson
remarked after this epic chase 'the companies of
"Victory" and "Superb" are in most perfect health
and only require some vegetables to remove the
scurvy' (Lloyd and Coulter, 1961).

In the years before Chadwick, Gilbert Blane
probably did more to bridge the gap between
'descriptive' and 'quantitative' Naval epidemiology
than anyone else. He was born in Ayrshire and
trained at the Edinburgh and Glasgow Schools.
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192 F. P. Ellis

Lord Holderness recommended him to Lord Rodney
as the Admiral's Personal Physician and he sailed to
the West Indies in 1780 as Physician to the Fleet.
Although new to the Service, he drafted A Short
Account of the Most Effective Means of Preserving
the Health of Seamen, which was based largely on
the writings of Lind and the recent experiences of
Captain Cook, and circulated it to all the captains in
Rodney's Squadron. Blane returned to private
practice after the war but devoted much of the
remainder of his life to impressing the authorities
with the simple steps to be taken to achieve this end.
His Observations on the Diseases of Seamen, first
published in 1785, was republished in 1789 and in
an expanded form in 1799, and, at the end of a long
and distinguished career, in 1830 he presented a
short memorial to King William IV, who had also
served afloat as a young man in the West Indies
(Blane, 1830). The tables appended to this paper
still only showed the causes of sickness or death,
as Blane had observed them in Rodney's Squadron
in 1782, as the fevers, the flux or the scurvy, whilst
he added 'wounds' as a formidable fourth group
for the month of April (the Battle of the Saints was
fought on April i2 that year).

Blane concluded that the yearly proportions of
those sent to hospital in all parts of the world to the
numbers voted by Parliament for the Navy only
changed from 1:3 to 1:4 between 1782 and 1795 but
had fallen to 1:11 by 1813. After his death The
Lancet (1838) pointed out that those sent to hospital
constituted only a small proportion of the sick,
particularly after conditions had been improved on
board as they were in the early 1800s so that there
was less need to send the sick ashore; but it is
abundantly clear that the 'sanitary idea' and the
statistical approach for assessing the impact of
disease on the community, subsequently advocated
by Chadwick, had already taken root in the Royal
Navy a quarter of a century before he began to
agitate for similar reforms in the civil community on
shore. Admiral Lord Nelson put the matter in a
nutshell when he wrote on March 11, 1804, during
the long drawn-out blockade of the French ports,
'the great thing in all military service is health; and
you will agree with me that it is easier for an officer
to keep men healthy than for a physician to cure
them' (Laughton, 1886).
However, as the late Professor Major Greenwood

(1944) pointed out, the death-rate in Nelson's fleet
in the two years 1803-1805, which contrasted with
the earlier Fleet experiences as a triumph of sanitary
organization, was still about five times that for naval
ratings in the first four years of the Second World
War. We can now add that the death-rate in those
years was more than twice the death-rate in the
1960s, even when deaths in action are excluded
(Figure).

The era of medical statistics

The preparation of the first Statistical Report on the
Health of the Navy for the years 1830-1836 by
Dr. John Wilson was due to Sir William Burnett,
Physician General of the Navy and later the first
Medical Director-General, who picked Wilson for
the task. On his appointment as a Medical Com-
missioner to the Navy in 1822, Sir William had
directed that all medical officers of ships and
hospitals should send in comprehensive nosological
returns of sickness. The first Report to make use of
these returns included not only the main causes of
death and the annual rates per 1,000 of those at risk
but also the case incidence and the main groups of
diseases and injuries causing sickness and discharge
from the Service. Thomas Wakley the fiery Editor
of The Lancet (1838), welcomed this innovation
enthusiastically. In the issue for July 26, we read:

no public document of any statistical value has
ever emanated from the Medical Department of the
Navy.... What have the 1,000 Surgeons, paid £130,000
a year of the public money, done? demand the economists.
Have they raised the health of the Navy to the highest
attainable pitch? We answer yes, but they have not
established the fact, by accurate observations rigorously
recorded. Have they contribued to the progress of the
science which they cultivate? We answer yes again, but
they have never laid the evidence before Parliament, or
before the public. It is with unfeigned pleasure, then, we
have lately heard that a complete digest of the obser-
vations in the Nosological Returns is preparing for
publication . . .

The picture given by the tables in the handsome
leather-bound volumes of the early years is, however,
incomplete and far from clear. Wilson's Report for
the years 1830-1836 was followed by a second
Report covering the years 1837-1843 which was
edited by Alexander Bryson. There were no reports
on the health of the Total Force from 1844 to 1855
although the Medical Statistical Returns of the
Baltic and Black Sea Fleets during the Crimean War
for the years 1854 and 1855 were printed in 1857.
Despite certain inconsistencies these give a useful
picture of the main causes of sickness and death in
the two Fleets (Table 1). The case incidence was
similar but the death-rate in the Black Sea was
three times that in the Baltic, largely because of
epidemics of cholera and fevers of various kinds and
a higher incidence of deaths due to wounds and
injuries. The most prominent causes of sickness on
both stations were influenza and catarrh, diarrhoea,
sepsis, and wounds and injuries, whilst fevers were
more prominent in the Black Sea Force.
By this time the nomenclature of diseases was

more lucid than in the early Reports. Cullen's
rather bewildering nomenclature had been used by
Wilson in the first Report but, whilst it was used in
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The health of the Navy: the changing pattern 193

TABLE 1
M2MN CAUSES OF SICKNESS AND DEATH IN THE BLACK

SEA AND BALTIC FLEETS, 1854 AND 1855:
MEAN RATIOS PER 1,000 OF THE TOTAL FORCE

Black Sea Baltic
(Av. total force (Av. total force

13,900) 17,950)

Cases Deaths Cases Deaths

Fever1 .. .. .. 127-0 4 0 33-7 1*05
Inflammation oflungs and

pleura .. .. .. l9-5 1 3 27-1 1P0
Phthisis and haemoptysis 4-6 1P9 6 5 2-35
Influenza and catarrh .. 203.1 0.1 272-4 0 03
Cholera .. .. .. 317 18-5 8-9 3-05
Diarrhoea .. 307 1 1*3 102-8 0 13
Venereal disease. .. 43-2 0104 79-8 0
Phlegmon, abscess and

ulcer . .. .. 237-2 0-31 293-9 0-13
Dyspepsia .. 1 14 0108 37-8 0 1
Wounds and injuries .. 216-3 8-7 251I3 2-12
Other causes .. 232-6 8-27 276-3 5S44

All causes .. 1473 7 44 5 1390 5 15 4

"Continued and remittent fever and intermittent fever.

the first volume of the second Report, Bryson dis-
carded it in the second volume in which he adopted
a more comprehensible nomenclature. The annual
Statistical Reports giving the figures for the Total
Force were reinstituted in 1858 when the Report for
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1856 was published and were published
from this time onwards until 1915. A new,
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'as recommended by a Committee of the
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ied for use. It was accompanied by detailed
D ships' medical officers on the compilation
ogical returns (Bryson, 1859), incorporated
dmiralty Manual of Scientific Enquiry, which
that these returns were regarded as a re-
)ol of importance. The tables of the Reports
revised to accord with this new nomencla-

il 1871 when the Report for the year 1869
lished.
toyal College of Physicians' nomenclature
d until 1915, although the tables in the
Reports were considerably abridged after
tort for 1878 was published in 1879 and
d so until 1914. An expanded form of the
vas reinstituted in 1915 but work on the
al Reports was suspended altogether after
il the Report for the year 1921 was published
After this the Reports were published
by His Majesty's Stationery Office until

rt for 1936 was published in 1938. No
have been published since. Since 1953
Reports on the Health of the Royal

nd Royal Marines, based on the World
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FIGURE. Deaths due to all causes and to diseases only from 1830 to 1964. Rates per 1,000 of the Total Force.
(Data are not available for the years 1844-1855, 1916-1920, 1938, 1946-1952.)
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194 F. P. Ellis

lated to Government departments and are available
in the Libraries of the House of Lords and the House
of Commons (BR 26(I) and N/MDG 213/1/67/R)
(1960 and 1968).
The increases in death-rates during hostilities,

which Professor Major Greenwood (1942) termed
the 'surcharge of war', frequently cannot be ascer-
tained even for the two major wars of the 20th
century. Deaths due to enemy action were not shown
in the tables for the later years of the Second World
War (as yet unpublished) and there are no statistical
tables for the First World War after 1915. In 1914
and 1915 the death-rates were 379 and 22d1 per
1,000 respectively, the former being of a similar
order to the mean death-rate for the years 1854 and
1855 in the Black Sea Force during the Crimean
War; whilst in 1939 and 1940 the total death rates
were 18-9 and 17-5 per 1,000, rather in excess of the
mean death-rate for the Baltic Force during the
Crimean War. The swollen mortality in each of
these years was very largely due to injuries 'in action'.
The dramatic way in which the health of the Navy

has improved during the last century is brought
out by the incidence of deaths due to all causes and
deaths due to diseases only. The death-rate is a more
reliable guide than the rates for those reporting sick
or recommended for discharge on medical grounds
which vary with medical standards and the quality
of medical care available. The rates shown in the
Figure were derived from the tables of the Annual
Statistical Reports for the years 1856-1964 inclusive.
Total Force figures and rates are not included in
the Reports for the early years 18304843 and were
calculated from the sums of the numbers of deaths
due to all causes and due to diseases only and of the
average mean strengths for the different stations.
The rates for the years 1939-1945 were calculated
from numbers abstracted after the Second World
War from the Naval Medical Department's Register
of Deaths and the strengths of the Total Force
during those years (Ellis and Rowlands, 1966).
Throughout the period for which the Statistical

Reports have been published, the curve for deaths
due to diseases only has been more consistent than
the curve for all causes of death which includes
injuries and drowning and several peaks for years
when ships were sunk with a large loss of life. The
more notable fluctuations in rates for deaths due to
diseases were due to dysentery, malaria or cholera,
for example during campaigns such as the Opium
Wars in the 1840s and 1850s, or the Boxer Rising in
1900, or to yellow fever elsewhere. These epidemics
can be picked out from the Reports, even between
1879 and 1915, as the infectious diseases section was
the only section which was not abridged; in fact, it
was expanded as the responsible micro-organisms
were identified in the early days of the microbial
age. Even as late as 1896, venereal disease apart, the

only specific infectious diseases identified in the
tables were small-pox, enteric, yellow fever, cholera,
dysentery, influenza, and malarial fevers. Diphtheria,
cerebrospinal fever, and Mediterranean fever were
added during the next 10 years. If these infections
had not been shown separately in the tables, the late
Sir Sheldon Dudley (1931) could not have written
his Milroy Lectures on the distribution of infectious
diseases in the Navy.

Morbidity and death-rates in the 1860s and 1960s

The first half of the 19th century saw what
Dr. C. A. Keele (1967) has referred to as the tran-
sition from speculative incomprehensible medicine
to comprehensive scientific medicine, a trend
discernible in the differences between the tables in
the Statistical Reports written in the 1830s and those
for the 1860s. The tables for the Total Force in the
latter bear a close resemblance to the tables which
appeared in the Annual Reports until just before
the Second World War and permit broad com-
parisons to be made between the pattern of ill health
in the Navy in the early 1860s and the pattern in the
early years of this decade (Table 2).
The nomenclature used in the tables for the 1960s

was that of the World Health Organization's
International Statistical Classification of Diseases,
Injuries and Causes of Death - the ICD (1955) -

which is in common use by each Defence Depart-
ment today and was usually drawn from the 'A'
List of only 150 causes of ill health, frequently very
comprehensive - in some cases too comprehensive
- so that it is necessary to refer to the Detailed Lists
held by the Medical Department to find the particular
disease in which one is interested. Even coronary
disease does not appear in the tables of the Reports
but the figures are available if needed in the Detailed
Lists. The figures in the tables are more reliable than
for the previous century since they are based on the
Headquarters' copies of the medical officers' case
summaries (Form F. Med. 14) which are only used
for cases remaining on the Sick List for more than
48 hours, not as formerly on the figures in the
nosological tables in the Quarterly Journals, com-
piled by medical officers of ships or establishments,
or often by the senior sick berth attendant, which
included-all on the Sick List. Thus the sickness rates
shown for the early 1960s are not strictly comparable
with those for earlier years but the chances of
calculation errors and multiple reporting of cases
were reduced. The validity of the tables depended
primarily on an accurate final diagnosis on the
summary form by the medical officer in charge of
the patient.
The average annual case rate in the 1860s - 1,441

cases per 1,000 for all types of sickness and injury -
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TABLE 2
MAIN CAUSES OF SICKNESS: AVERAGE ANNuAL CASE RATES PER 1,000 OF THE TOTAL FORCE

1860-1864 1960-1964

Phlegmon and abscess .. .. .. .. 251 Acute upper respiratory infections .. .. .. 63
Wounds and injuries .. .. .. .. .. 244 Wounds and injuries, etc. .. .. .. .. 51
Influenza and catarrh .. .. .. .. .. 149 Genito-urinary diseases -'other' .. .. 22
Ulcer (of the skin, etc.) .. .. .. .. 95 Influenza .. .. .. .. .. .. 18
Diarrhoea .. .. .. .. .. .. 94 Gastro-enteritis and colitis .. .. .. 18
Rheumatism .. .. .. .. .. .. 83 Gonococcal infection .. .. .. 17
Syphilis .. .. .. .. .. .. .. 78 Diseases of skin including boils .. .. .. 13
Continued and remittent fever .. .. .. 65 Psychoneuroses .. .. .. .. .. 6
Dyspepsia and debility .. .. .. .. 52 Appendicitis .. .. .. .. .. .. 5
Cynanche .. .. .. .. .. .. 45 Diseases of digestive system - 'other' .. .. 5
Other causes .. .. .. .. .. .. 330 Other causes .. .. .. .. .. 105

All causes .. .. .. .. .. .. 1,441 All causes .. .. .. .. .. 322

was more than four times as high as the rate in the
1960s. Septic conditions of the skin, included under
'phlegmon (or boils) and abscess' and 'ulcer',
dominated the sick list wbilst 'wounds and injuries',
respiratory tract infections - influenza, catarrh, and
cynanche (throat infections and quinsy) - diarrhoea,
rheumatism, continued and remittent fevers, dys-
pepsia and debility, and the venereal diseases -
syphilis and gonorrhoea - were other important
causes of ill health. Gonorrhoea is not shown in
Table 2 but the annual case rate was usually between
20 and 30 per 1,000 (in 1860 it was 48 per 1,000)
excluding the common complications, orchitis and
stricture.
Notable features in the 1960s were the disappear-

ance of the continued and remittent fevers and also
of rheumatism as common complaints and the
appearance of the psychoneuroses which were not
shown at all in the tables for the 1860s. The com-
bined incidence of uncomplicated gonococcal
infection and of urethritis non-venereal (ICD (1955)
Detailed List No. 607) would appear at times to have
exceeded the reported incidence of uncomplicated
gonorrhoea alone in the 1860s when all types of
purulent urethritis were probably shown as gon-
orrhoea. Urethritis non-venereal constituted most
of the cases shown under 'genito-urinary diseases
other' (A 114) in the 1960s. These infections are
nearly always considered to be due to sexual inter-
course (Tables 2 and 9). Syphilis, with an average
rate of less than one per 1,000 annually in the 1960s,
also not shown in Table 2, was, however, becoming
a relatively rare disease. Even this undoubted
notable improvement must be qualified by the fact
that the high average case rate of 78 per 1,000 in the
1860s was inflated by the inclusion of many cases
which were mis-diagnosed before dark-background
microscopy and reliable serological tests enabled
the diagnosis to be made with confidence.
The most common cause of invaliding in the 1860s

was 'phthisis (or pulmonary tuberculosis) and
haemoptysis' for which the rate was 20 times that
for pulmonary tuberculosis in the early 1960s
(Table 3). In the 1960s the main causes of invaliding
were the psychoneuroses and wounds and injuries
of various kinds, with diseases of the stomach and
duodenum a poor third followed by diseases of the
ear and eye. Pulmonary tuberculosis was the seventh,
not the first, most common group of the diseases to
cause discharge from the Navy on medical grounds.
The invaliding rate for wounds and injuries was
rather greater in the 1860s, whereas rheumatism, a
rare cause of invaliding in the 1960s, was the second
most common cause, and heart disease was the third
most common cause. Other diagnostic labels under
which men were invalided are shown in the Table.
The invaliding rate for all causes was between three
and four times the rate in the 1960s.
The most striking contrast, however, is to be

found in the main causes of death for the two
periods (Table 4). In the early 1960s wounds and
injuries caused nearly twice as many deaths as all
deaths due to disease and nearly three times as many
if men 'missing believed dead' were included. Few
deaths occurred in action and there were only 40
deaths shown to be due to drowning in the five-year
period, two of which were diving accidents. In the
early 1860s the number drowned exceeded the deaths
due to injury by a considerable margin but the
number of deaths due to injury alone was not very
greatly in excess of the number for the 1960s,
although the causes would have been very different
before the days of cars and motor cycles. Injuries
and drowning together accounted for only about
one quarter of all the deaths in the 1860s. The
primary causes of deaths due to disease were, in
descending order of frequency, phthisis and
haemoptysis, continued and remittent fever, and the
other diseases listed in Table 4.

In the 1960s, arteriosclerotic and degenerative
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TABLE 3
MAIN CAUSES OF INVALIDING: AVERAGE ANNUAL RATES PER 1 ,OOO OF THE TOTAL FORCE

1860-1864 1960-1964

Phthisis and haemoptysis . .. . .. 6-7 Psychoneuroses .. . . . . 3-18
Rheumatism . .. . .. . .. 3-7 Wounds and injuries, etc. . .. . .. 1-72
Heart disease, functional and organic . .. 3-0 Diseases of stomach and duodenum . .. 0-94
Wounds and injuries .. . . . 2-6 Diseases of ear .. . . . . 0-72
Dysentery . .. . .. . .. 1-8 Diseases of eye .. . . . 0-66
Epilepsy . .. . .. . .. 1-8 Diseases of skin .. . . . . 0-50
Dyspepsia and debility. .. . .. . 1-7 Diseases of bones, etc. . .. . .. 0-44
Syphilis . .. . .. . .. 1-7 Tuberculosis, respiratory . .. . .. 0-34
Hemnia .. . . . . . 1-6 Allergic disorders .. . . . 0-28
Ulcer (of the skin, etc.) . .. . .. 1-4 Heart disease, arterial and degenerative . .. 0-14
Inflammation of lungs and pleura .. . . 1-1 Neoplasms malignant . .. . .. 0-12
Bone and joint disease .. . ..... 0-9 Diabetes . .. . .. . .. 0-12
Other causes . .. . .. . .. 9-2 Other causes . .. . .. . .. 2-08

All causes . . . .. . .. 37-2 All causes . . . .. . .. 11-24

TABLE 4
MAIN CAUSES AND NUMBER OF DEATHS IN THE TOTAL FORCE

1860-1864 1960-1964

Drowning .. . . . .606 Wounds, etc., including drowning.. . ..385
Wounds and injuries . . . .. f 444
Phthisis and haemoptysis . .. . .. 587 Heart disease, arterial and degenerative . .. 54
Continued and remittent fever .. . . 477 Missing, believed dead . . . .. 50
Dysentery . .. . . . .. 355 Neoplasms malignant . . . .. 31
Yellow fever . . . .. . .. 324 Cerebrovascular disease . . . .. 12
Inflammation of lungs and pleura .. . . 232 Leukaemia and aleukaemia .. . . 10
Diseases of heart .. . . . . 179 Lymphosarcoma, etc. . . . .. 9
Cholera .. . . . . . . 136 Neoplasms benign and unspecified . .. 5
,Other causes . . . .. . .. 801 Other causes . .. . . . .. 53

All causes . . . .. . .. 4,141 All causes . . . .. . .. 699

heart disease (which included coronary disease)
caused more deaths than any other group of
diseases in the 'A' List, whereas if malignant
neoplasms, lymphosarcoma, leukaemia, and benign
or unspecified neoplasms were grouped together,
neoplastic disease was the most common cause of
death; whilst if cerebrovascular disease and arterio-
sclerotic and degenerative heart disease were grouped
together, these two degenerative diseases of the blood
vessels outnumbered the neoplastic diseases. In
either case, neoplastic disease and arteriosclerotic
and vascular disease of the heart and of the brain
caused about two-thirds of all the deaths due to
disease in the relatively young male population of
the Navy in these post-war years.

Trends in the post-war Navy
Apart from these fleeting comparisons between the
early 1860s and 1960s, certain notable trends in the

unpublished reports for the years 1953-1963 are
worthy of comment.
The numbers of cases and the working days lost

by sickness suggested that there was a modest
overall improvement during the period (Table 5).
The Far East Station was the least healthy of the
larger stations and the Mediterranean the most
healthy with the Home Station between the two
(Table 6). The most important single factor deter-
mining these differences in case rate was venereal
disease, which accounted largely for the high case
rate on the Far East Station. These figures are
biased, however, by the fact that all cases of venereal
disease are shown in the post-war tables whereas
for all other non-fatal diseases only cases on the
Sick List for more than 48 hours are shown.
The annual case rate for injuries was consistently

high, usually exceeding 50 cases per 1,000 of the
Total Force between 1957 and 1963 (Table 7). The
most common illnesses were acute upper respiratory
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TABLE 5
ROYAL NAVY AND ROYAL MARINES: TOTAL CASES, MORBIDITY, INVALIDINGS, AND DEATHS

Fresh No. of Days No. sick
Year Average cases fresh cases sickness daily Invalidings Deaths

strength (no.) per 1,000 per head per 1,000 per 1,000 per 1,000

1953 138,940 52,481 378 5-7 15-6 18-7 1-7
1954 128,580 42,557 331 4-9 13-4 15-2 1-2
1955 123,140 42,147 342 5-3 14-5 13-4 1-5
1956 117,320 37,729 322 5 0 13-8 10-8 1-3
1957 111,000 47,753 430 5 1 14-0 11.0 1-6
1958 102,890 32,528 316 4-3 11.9 9-2 1-3
1959 97,510 34,922 358 4-6 12-6 9-8 1.1
1960 93,890 30,873 329 4-2 11-5 10-6 1 9
1961 91,950 31,124 338 4-4 12-0 11 1 1-2
1962 91,230 29,736 326 4-2 11-6 10-8 1-3
1963 92,705 30,296 327 4-3 11-7 109 1.1

TABLE 6
TOTAL CASES ON DIFFERENT STATIONS: RATES PER 1,000

Home America
Year Shore Home Mediterranean and South East1 Far Total

Estabs. Fleet W. Indies Atlantic Indies East Force

1953 419 299 297 334 (477)2 278 588 378
1954 361 253 268 320 431 397 613 331
1955 380 283 251 220 160 423 607 342
1956 325 263 262 379 156 559 761 322
1957 435 409 367 (159) (706) 396 653 430
1958 288 363 255 (156) (100) 196 685 316
1959 324 422 246 (205) 341 (414) 659 358
1960 287 365 275 (279) (301) 306 582 329
1961 325 372 239 (207) (243) 334 448 338
1962 313 399 176 (326) (367) 172 460 326
1963 311 379 192 123 247 268 427 327

"Prior to September, 1958, the East Indies Command included Ceylon. After this date Ceylon was included in the Far East
Command; the remainder of the Command was known as the Arabian Sea and Persian Gulf Station until May 1, 1961, when
it was re-named the Middle East Station.
2Where the population exposed to risk is less than 1,000, rates are given in parentheses.

TABLE 7
PRINCIPAL CAUSES OF INJURIES, OFCERS AND RATINGS: CASE NUMBERS

1957 1958 1959 1960 1961 19621 1963

Assault or intentional injury .. .. .. .. .. 216 192 204 182 203 149 148
Land transport .. .. .. .. .. .. .. 714 678 896 854 682 553 665
Complications of prophylactic inoculation and other thera-

peutic hazards .. .. .. .. .. .. .. 279 287 205 201 228 126 134
Football, athletics, etc. .. .. .. .. .. 1,289 1,137 1,240 1,097 1,078 1,018 937
Knocks, cuts, etc. and other accidental causes .. .. .. 2,122 1,954 1,815 1,843 1,675 1,583 1,831
Late effects of injury .. .. .. .. .. .. 328 315 396 450 495 583 592
Other causes .. .. .. .. .. .. .. .. 617 618 490 512 487 388 417

Total injuries.. 5,565 5,181 5,246 5,139 4,848 4,400 4,724
(Rate per 1,000) .. .. .. .. .. .. .. (50-1) (50 4) (53-8) (54-7) (527) (48-2) (510)

'Following the adoption of the Joint Armed-Forces Statistical Classification of Causes of Injuries, the numbers of injuries
in 1962 and 1963 shown to be caused by assault or intentional injury, the use of motor cycles or other land transport,
prophylactic and therapeutic procedures, and knocks and cuts, etc. were less than in previous years. The numbers of injuries
due to motor vehicles, 'other' accidental causes, and the late effects of injury increased.
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TABLE 8
MAIN CAUSES OF ILL HEALTH: RATES PER 1,000

Acute upper Gastro-enteritis
Year respiratory infections Influenza and colitis

(A87) (A88) (A104)

Officers Ratings Officers Ratings Officers Ratings

1953 37 4 85 8 18 3 24 8 9 0 15-8
1954 29 4 66-3 4 7 10 7 7 8 13 7
1955 32-8 74 9 8 4 22 6 8*3 14-0
1956 27-7 67 8 6-3 13-2 8 0 15 5
1957 226 544- 534 1505 43 130
1958 23 2 66-6 7-4 24-1 5-6 16 1
1959 27 0 75 8 17 6 51-1 6 9 17 9
1960 225 636 59 13 1 73 21 8
1961 27 4 68 7 14 6 28-0 5 6 19 7
1962 23-2 785 74 196 59 180
1963 29 4 68-8 11 4 23 3 6 0 20 1

TABLE 9
DISEASES DUE TO SEXUAL INTERCOURSE, RATINGS: RATES PER 1,000

1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963

Syphilis .. .. .. .. .. 08 09 09 07 06 06 06 09 08 1.2 1.0
Gonorrhoea .. .. .. .. 16 1 14 8 10 1 12-1 222 160 160 22 6 209 19 5 18 2
Chancroid .. .. .. .. 3.5 1-3 1-3 1*1 06 0 5 0 5 0 8 1 5 1 3 1.0
Lymphogranuloma venereum .. .. 02 01 01 0.1 0.1 0.0 0.1 0.1 0.0 0.1 0.0
Other and unspecified venereal diseases . . 15 1-4 15 13 1-4 1 4 5-7 10 8 7-2 7-6 10-1
Total venereal disease .. .. .. 221 186 14 0 15 3 24 8 18 6 22 9 35 1 30 4 29-6 30 2
Urethritis non-venereal .. .. .. n.a. n.a. 16 8 21 2 20 0 25 4 24 1 25-5 22-5 19.0 119

Total' .. .. .. .. .. n.a. n.a. 30 8 36 5 44-8 44 0 47 0 60 6 53 0 48 6 42 1

n.a. = Not available. 'Total venereal disease + urethritis non-venereal.

tract infections, influenza, gastro-enteritis, and
colitis, for which there were no consistent trends, and
venereal disease - the worst feature of the post-war
tables (Table 8). The case incidence of disease due
to sexual intercourse approached the appallingly
high rates of 61/1,000 compared to 31/1,000 only
six years previously (Table 9).
The most notable improvement was a five-fold

and consistent reduction in the annual case rate for
pulmonary tuberculosis from 2 5 to 0 5 per 1,000.
The latter figure was approximately the same as the
rate for men in the same age group in civil life in
1962 (Table 10). Another notable feature was the
virtual elimination of acute poliomyelitis (Table 11).
Eighty-one cases of the latter disease were reported
between 1953 and 1958. Prophylactic vaccination
was introduced between 1958 and 1960. There were

only five cases in 1959, three in 1960, and no cases in

TABLE 10

PULMONARY TUBERCULOSIS, CASES:
CRUDE RATES PER 1,000

Year Officers Average Ratings Average
strength strength

1953 1-3 14,780 2-5 124,160
1954 0 9 14,760 2-0 113,820
1955 1.1 14,270 1-5 108,870
1956 0 5 13,820 1 6 103,500
1957 1.0 13,380 1-6 97,620
1958 0-7 12,260 1 1 90,630
1959 0-8 11,260 0-8 86,250
1960 0 7 10,890 0-8 83,000
1961 0-3 10,730 0-6 81,220
1962 0 3 10,675 0 7 80,555
1963 0 3 10,840 0 5 81,865
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TABLE I 1
CERTAIN INFECTIOUS DISEASES OF NoTE,

TOTAL FORCE, CASES

Year Acute Glandular Infective
poliomyelitis fever hepatitis

1953 24 (0-2)1 218 (1-6) 327 (2 4)
1954 19 (0-2) 204 (1-6) 329 (2-6)
1955 12 (0*1) 227 (1-8) 315 (2 6)
1956 9 (0. 1) 241 (2-1) 284 (2-4)
1957 11 (01) 218 (2-0) 155 (1-4)
1958 6 (0 1) 152 (1-5) 136 (1-3)
1959 5 (0-1) 140 (1.4) 145 (1-5)
1960 3 (0 0) 103 (1-1) 163 (1-7)
1961 113 (1-2) 122 (1-3)
1962 108 (1-2) 109 (1 2)
1963 124 (1.3) 87 (0 9)

'Rates per 1,000 in parentheses.

1961, 1962, and 1963. The crude rates for hepatitis
declined, whilst that for glandular fever fluctuated
consistently between one and two per 1,000.
When comparing officers with ratings, the import-

ance of adjusting the rates for differences in age
distribution was demonstrated by the case rates for
arteriosclerotic and degenerative heart disease -
largely coronary disease - and hypertensive disease.
Each year the crude rates for ratings in both these
groups were less than the crude rates for officers.
Age standardization not only reduced this difference
but for arteriosclerotic and degenerative heart
disease the age-standardized rate for ratings was
greater than the crude rate for officers every year
(Table 12). In 1957, 1960, 1961, 1962, and 1963 this
was also true for hypertensive disease. The im-
pression given by the crude rates that these diseases
were more prominent in the officer population was

quite misleading; if anything the reverse was the
case.
During the 11-year period there was little change

in the mean case rates for other common causes of
ill health such as the psychoneuroses (C19), duodenal
ulcer (A100), gastritis and duodenitis (AIOI),

TABLE 12
ARTERIOSCLEROTIC AND DEGENERATIVE HEART

DISEASE, TOTAL FORCE: RATES PER 1,000

Officers Ratings

Year Age-
Cases Rate standardized Crude Cases

rate rate

1953 7 0-5 0-6 0.1 18
1954 10 0-7 1-4 0-2 23
1955 7 0 5 1.0 0-2 25
1956 11 0-8 1.0 0-2 24
1957 6 0-4 0-6 0 1 12
1958 9 0 7 0 9 0-3 23
1959 9 0-8 1-5 0-3 22
1960 9 0-8 2-9 0-6 50
1961 7 0 7 2-3 0-4 34
1962 10 0-9 1-3 0-2 . 20
1963 9 0 8 1 5 0 3 23

bronchitis (A93), and 'other diseases of the skin'
(C45) (6, 3, 6, 5, and 8 per 1,000 respectively) but
the mean rate for boils and septic conditions of the
skin (C44) was halved, falling from 14 for the years
1953-1954 to 7 for the years 1961-1963 (Ellis, 1968).
The principal causes of discharge on grounds of

ill health were psychiatric disease (C19) and
accidents, poisoning, and violence (C50) - very

ILE 13
MOST COMMON CAUSES OF INVALIDINGS, ROYAL NAVY AND ROYAL MARINES, RATINGS AND OTHER

RANKS, 1957-1963: RATES PER 1,000

Total
Psychoneuroses Diseases of bones Other specified Accidents, (for 50 groups of

Year and and other organs of and ill-defined poisonings, and diseases and injuries
neuroses movement diseases violence in the 'C' List)
(C19) (C47) (C49) C50)

R.N. R.M. R.N. R.M. R.N. R.M. R.N. R.M. R.N. R.M.

1957 1-4 2-2 0-5 2-0 1-4 3-0 1-6 5-6 11-2 19-8
1958 1-3 1-9 0-3 1-3 1-4 l-i 1-4 3-8 9-7 14-9
1959 1-8 2-6 0-4 2-0 1-1 1-9 1-6 5-1 9-8 19-5
1960 2-5 1-8 0-3 1-5 1-3 0-9 1-7 5-1 11-3 14-3
1961 2-5 2-8 0-4 1-1 1-2 2-0 1-3 4-2 11-2 17-8
1962 2-7 3-9 1-3 1-8 0-9 2-5 1-5 4-4 10-7 20-0
1963 4*1 6-8 0-2 1-7 0-8 2-3 1-2 6-9 10-4 25-3
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largely injuries. Towards the end of this period the
invaliding rates for both these groups (C19 and C50)
were increasing (Table 13).
There were 1,616 deaths in these 11 years; 998

were due to injuries and only 618 to diseases. The
average annual death-rate due to all types of injury,
as well as the case rate, was high and consistent.
As we have already observed, heart disease,

strokes, and neoplastic diseases were the main
groups of disease causing death in the Royal Navy
throughout this period in contrast with tuberculosis,
continued and remittent fever, and dysentery a
century previously. There were no consistent trends
upwards or downwards for deaths due to arterio-
sclerotic and degenerative heart disease or even for
carcinoma of the lung - a rare disease in the Navy;
but, as far as the latter is concerned, it is only fair
to note that the upward trend in the civil population
in recent years is evident only after the fifth decade
by which time in their lives many heavy smokers
would have retired from the Service.

In the year 1960 there was an abnormally high
number of deaths due to arteriosclerotic and
degenerative heart diseases (A81), the reasons for
which are obscure. Twenty-four men died from
diseases listed under this heading compared with
a maximum of 11 in any other of the 11 years. The
case summaries indicated that 23 were ratings and the
coding of the diagnoses was not at fault. Coronary
disease caused the deaths of 16 of the 23 ratings and
four of them were 27 years of age or younger, the
youngest being only 21. The cause of death in each
of these four cases was verified by post-mortem
examination.
Only 43 deaths apparently due to specific

infectious diseases were listed in the Deaths Register
throughout this 11-year period, of which 12 were
due to poliomyelitis and six to pulmonary tuber-
culosis, all of which occurred before 1961.

These post-World War II Reports were the first
Statistical Reports which permitted a comparison
to be made between the disease incidence for the
men in the Navy and for the women in the Women's
Royal Naval Services (including after 1960 the
Queen Alexandra's Royal Naval Nursing Service)
as well as the first reports to permit comparisons
between the incidence of diseases in ratings and the
incidence in officers.
The numbers in the Women's Services were, of

course, much smaller. The most notable features
were that 44% of the invalidings were due to
psychiatric illness and that the annual incidence of
pulmonary tuberculosis never exceeded one per
1,000; there were no cases in 1958 and 1962.
This is as far as the Naval Statistical Reports

take us at the present time. Apart from these
domestic Reports there have been only three
contributions of significance since publication of the

Annual Statistical Reports was suspended in 1938.
The first was Fraser Robert's (1944) An Analysis
of Invalidings due to Disease and Deaths due to
Disease 1934-1943, until recently a restricted
Admiralty Book of Reference and a classic of its
kind, which will be published eventually as an
appendix to the Naval Chapter of the Statistical
Volume of the Official Medical History of the
Second World War. The second was the completion
post-war of the nosological tables for the Total
Force for the years 1939-1945 under the supervision
of Mr. W. G. Grant, then Head of the Medical
Records and Statistical Branch, Admiralty. The
figures were abstracted from no fewer than 20,537
Medical Officers' Journals - a monumental task
which was put in hand in 1948 by the late Surgeon
Vice-Admiral Sir Henry St. Clair Colson, the
Medical Director-General, on the advice of Sir Alun
Rowlands, the senior Consultant in Medicine. The
third was the construction of tables to show the
diagnoses ofall cases admitted to the Royal Hospital,
Haslar, during the years of the Second World War
from a register maintained under the personal
supervision of Sir Alun throughout the war and of
similar tables for the years 1914-1918 constructed
from data, inevitably less accurate, which he arranged
should be abstracted from the Hospital Muster
Books maintained for victualling purposes. These
two sets of tables permit the only direct comparison
which is available between medical experience in a
large naval hospital during these two wars. Prac-
tically all the naval material in the Statistical
Volume of the Official History, which will be the
last volume to be published, will be derived from
one or other of these sources and has been sum-
marized elsewhere (Ellis and Rowlands, 1966).

Envoi
This concludes a brief review of the ever-changing

pattern of the health of the Navy. As the more
devastating diseases are conquered, so the less
lethal become more prominent. Thus, the psycho-
neuroses emerge as a major cause of invaliding and
of lost time at work in the 1960s and yet they did
not even appear in the statistical tables for the 1860s.
The solutions to problems of naval health, as in the
days of Nelson and Blane, frequently lie not in the
hands of the physician but in those of the executive
officer and laymen such as economists, civil servants,
politicians or sociologists but the identification of
the causes of sickness with accuracy, of the
aetiological factors, and the disease incidence in the
community is the responsibility of medical statis-
ticians and epidemiologists.

Undoubtedly, the pattern will continue to change
but there will always be a pattern, and the Medical
Services of the Armed Forces should know what
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that pattern is at any given time and aim to
implement Chadwick's 'sanitary idea' by 'getting
at first principles and aiming at causes which affect
health' expeditiously and accurately by the use of
modern techniques and statistical machinery, with-
out increasing to intolerable levels the present load
of paperwork for those whose task it is to care for
the sick, if possible by decreasing this load. Admiral
Lord Nelson's homily in a letter written on March 14,
1804 (Laughton, 1886) is as apt today as it was then,
'bear in mind not to be penny wise pound foolish.
A small sum well laid out will keep the Fleets healthy.
Health cannot be dearly bought at any price if the
Fleet is never sickly'. He saw clearly the importance
to the effectiveness and moral fibre of the Fleet of
preventive medicine (for the community) as well as
curative medicine (for the individual) and of the
need for the command to have accurate figures to
show the state of the health of the Fleet at any given
time.

This Lecture is published by permission of the Medical
Director-General (Naval), Ministry of Defence, Surgeon
Vice-Admiral Sir Dick Caldwell and the Chadwick
Trustees. I am deeply indebted to Sir Austin Bradford Hill
for comments and advice on those sections relating to the
statistical pattern for the post-war Navy, to Mr. E. Jones,
Miss Olive Jones, and Mr. J. R. Legg of the Statistical
Division (Navy), and to Mr. W. G. Grant, Mr. J. S.
Stevenson, and Mr. T. W. Wicks of the Medical Depart-
ment for the statistical work and the preparation of the
numerous tables for this period of which a very brief
summary is attempted here. I also have to thank Miss
Pamela Drew for her endless patience in typing in-
numerable drafts and for the composition of the summary
tables which appear in the text.
The information and data in Tables 2 to 13 are

'CROWN COPYRIGHT RESERVED' and Tables 5 to
13 are published by kind permission of the Editors of
the Journal of the Royal Naval Medical Service.
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