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THE POSSIBLE ASSOCIATION OF THE
CONSUMPTION OF ALCOHOL WITH

EXCESSIVE MORTALITY FROM
CANCER.

BY ARTHUR NEWSHOLME, M.D., F.R.C.P.LoND.,
Medical Officer of Health of Brighton.

PAIRT II of Dr. Tatham's decennial supplement to the 55th
report of the Registrar-General, published in 1897, contained
extremely valuable statistics relating to the relative death-
rates and what are known as the "comparative mortality
figures" of men engaged in different occupations. These
statistics dealt not only with deaths from all causes in con-
junction, but also from certain diseases; and the latter
figures throw important light upon the influence of occupa-
tion on the mortality, for instance, from tuberculosis and
-cancer.
Incommenting onthesefigures in i8991 Idrew attentiontothe

factthat the comparativelylow mortality figure formedicalmen
(43) and other instances wwhich were adduced did not lend sup-
port to the theory that excessive mental strain and anxious
work provoked cancer. The following remarks were added;
4The low cancer figure for coalminers (38) indicates that
they enjoy a relative immunity from cancer as well as from
phthisis. Can any reasonable hypothesis be framed to
,explain why the manipulation of coal underground should be
so much less irritating than its manipulation overground?
(coalheavers' comparative figure 56). (an it be that we have to
look to intemperate habits as being a main tactor at work rather
than the particular occupation? The figures for commercial
travellers (63), coachmen and grooms (58), seamen (6o),
brewers (70), innkeepers (53), ditto in London (70), and
butchers (57) certainly point in this direction. The figures
for chimney sweepers (156) appear, however, to stand in a
geparate and independent category."
My attention was again drawn to the same suspicion at a

later date, and in October, 1902, I communicatedwith Mr. T. P.
Wlhittaker, M.P., the Managing Director of the United King-
dom Temperance and General Provident Institution (spoken
of throughout this paper as the Institution), and through his
kindness and that of Mr. R. M. Moore, the Actuary of the
Institution, the figures summarized in Tables I and If came
into my hands in November, 1902. After working out the
-death-rates from cancer in standard populations for abstainers
and non-abstainers (from alcohol) respectively, and finding
that the former were startlingly lower than the latter, I post-
poned publishing the results, first, because of paucity of data,
and secondly, because at the time it appeared impracticable to
eliminate a fallacy arising from the unknown proportion of
-males and females in the sections of the Institution under
.comparison.
The second source of error can now be practically dismissed

in the light of Mr. Moore's paper read before the Institute of
Actuaries on November 3oth, I903.2 This paper gives the
-experience so far as deaths from all causes are concerned
-during the years 1841-1901 of 864,953 male lives at risk, of
whom 398,010 were abstainers, and 4,66,943 non-abstain-rs;
while the corresponding number of females exposed to risk in
4841-1901 were 34,OI3 abstainers and 67,o56 non-abstainers. It
maybe added that of the females at risk, 19,777 abstainers
-and 42,495 non-abstainers were over 45 years of age (that is,
-of tlle special cancer ages).
Tha figures supplied to me gave the number of lives at risk

in each of three successive quinary valuation years, 1891, I896,
-and i9oi; and the number of deaths from all causes, and
-copies of the death certificates from malignant disease were
also supplied for the same years. In each set of figures ages
were given, and in the mortality figures sex was also indi-
-cated.
From these data Table I has been prepared. It will be

noted that the abstainers' section is somewhat larger than the
non-abstainers' section; but if 45 and over be taken as the
special cancer age, then the number of years of life at risk is
27,411 in the abstainers' and 29,968 in the non-abstainers'
-section.
The last two columns in Table I deal with deaths from

-caneer. The total number of deaths from cancer given in this
table is 125. But the total number of deaths from cancer in
the death returns for these three years was I46. The 2Iex,
-eluded are deaths of females from cancer. This exclusion
Obviously needs justification. Either exclusion or inclusion
is a poc &ble-source of error, as the number of femaile lives at

risk in these three years, classified according to age, was un-
ascertainable. Now, during 1841-1901 the proportion of 'mal'
to female lives at risk was as 8 or 9 to i ; the proportion of
abstainers to non-abstainers was among men as 839 is to 467,
among women as 34 is to 67. It is, I think, fair to aSsume
that the sameproportions of men to women and of abstaining
to non-abstaining women holds approximately good for, the
figures in Table L Among the women included in the lives
at risk in this table 2I deaths from cancer occurred. It is well
known that the registered -mortality- from cancer is much
higher among women than among men. Thus in I9OI the
death-rate from cancer per million living aged over 35 years,
corrected for differences in the age-constitution of the respec-
tive populations, was 2.12 among men and 2 go among women
in England and Wales.3 Consequently if the 21 deaths from
cancer among women were left in Table I without a corre-
sponding statement (unobtainable) of the female lives at risk
a considerable error would arise. On the other hand, by leaving
the female lives at risk out of the same table the death-rate
among men in the two sections will be understated. This is of
minor importance if the proportion between the two sections is
not disturbed. Such freedom from disturbance cannot be
secured; but it can be secured that the disturbance shall in-
fluence results towards a conclusion opposed to that which
will be eventually reached. The distribution of the 2I female
deaths from cancer was R in the abstainers' and i8 in the
non-abstainers' section. But we have seen that the propor-
tion of female abstainers' lives was to female non-abstainers'
lives as one to two (34 to 67). It follows that by altogether
excluding the female deaths from cancer, and leaving in the
female lives, the abstainers' section is unfairly handicapped
in comparing its experience respecting cancer with that of
the non-abstainers' section.
The first source of error-that involved in the paucity of the

data-will be discussed later.
TABLE I.

AggreaearPopufa Deaths during the r
tion or Years,of 86an

[LiAte at Risk inthe
Agesof Isure Tliree Years i8gi,

APgersofInsored I896, and I9O0.- From All Causes.
Persons Dying
in EachGroup.,

Ab- Non-ab- Ab- Non-ab-
stainers' stainers stainers' stainers'
Section. Section. Section. Section.

Under 24 ... I,490 321 4 -

25-34 5.926 2,980 13 20

35-44 0.Io,384 7.055 44 52
45 54 ... x1,884 10,764 120 149
55-64 ... ... 39 I08-IO,882 170 283
65-74. 491-4. g2 6,5oo 227 399
75 aud upwards, 3,433 1,822 ISO 269

45,011 40,324 758 r,I72

Trree Years I8gI,
1 1901.

From Malignant
Disease in Males.

Ab-
staLtiers'
Section.

I
14
13
13
6

47

Non-ab-
sLainers'
Section.

4
12
25

33X
4

78

From the data given in Table I it is desired to obtain the
death-rate in each sectioni from all causes and from cancer
respectively. This can be stated in terms of the number
living at each age-period 25-, ?5-X 45-, etc.; and this is the
method adopted in Mr. Moore's paper referred to above.
This method, however, does not give the id6e d'ensemble
secured by the method adopted in Tlable II, and is open to
objection as regards cancer that the number of deaths at each
age-period is too small to be free from accidental variations.
In Table II the number of deaths occurring among the lives
at risk at each age-period being given, the number that would
occur in a standard million, aged 25 and upwards, is calcu-
lated. By this means death-rates in a standard population;
aged 25 and upwards, are obtained, which are strictly com-
parable. The standard population chosen for this purpose is
that of the English Life Table No. 3 Persons, in order that
the results may be comparable with those given by Mr. George
King, F.I.A., and the present writer.4 In Table II, as

printed, only the cancer death-rates are given, but 'similar
rates were calculated for deaths from all causes. The death-
rate from all causes in the three syears 1891, 1896, and 1901 was
17.13 among the abstainers and 23.52 per 1,000 i-h-es at risk among
the non-abstainers: while the death-rate from malipnant dis ase

wvas 0.95 among the former and 1.32 per 1,000 among the laster.
In other wvords, if the death-rate amnong non-asstainers in 'each in-
stance be stated as 100, that of abstainers from all causes was 7`.8',
and from cancer was 72.0.
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1530 HTo W]I ALCOHOL AND* CANCER. [D sE.I2,192The italicized sentences give the main conclusion to
be derived from Table I. In discussing the validity of this
conclusion we must revert to the already mentioned Jallacy of
paucity of data, and consider whether, apart from this, the
abstainers' and non-abstainers' sections are truly comparable.
TABLE IT.-Death-rate per Standard Million in (A) Abstainers'
and (B) Wan-Abstainers' Section of the United Kingdom and
General Provident Institution from Cancer.

A.-Abstainers' Section.

.Number Actual Num- Calculated
Number Stain a ber of Deaths: Number of

Age. umies Stndr from Cancer - Deaths
Age. |Livessat Popula- among the from

Risk. Lives a_ Risk. Cancer.

25. 5,926 iS tO 260,259 as 0 is to 0
35... I,I84 232,I06 ., I ., 22.8
45--- II,I84 ss 99,912 ,, 14 235.$
55.-- .. 9,J82,2 58,812 " 13 224-8
65 .. ... 4,912 , o10,x96 ,, I 3 i 270.5
75 and
upwards 1,433 ,, 46,735 ,, 6 I9.6

44.521 I,COO,OC0 , 47 j 949.2

B.-Non-Abstainers' Section.
25 ...980 is to: 260,259 as 0 is to 0

35--- 7,055 ,, 232,206 ,, 4 132.6
45.-- *- 20,764 ,, I99,9I2 112 222.9

55--- ... Io,882 , I58,812 ,, 25 , 364.9
65- ad 6,500 1,202,296 33 , I8.8

upwards 2,822 46,715 4 ., 1102.6

40,003 _ I,000,000 78 ,, 1,320.8

The labour involved in extracting the death certificates was
so great that returns for only three years could be obtained.
These dealt with a population at risk of 85,335 persons, among
the predominant male portion of whom 125 deaths from
cancer occurred. It is possible that the next series of ex-
tracts would give somewhat different results. It is highly
improbable that they would go far towards transposing the
two cancer death-rates. The truistworthiness of this small
basis of cancer death-rates is confirmed by the corresponding
death-rates for all causes. As already stated, Mr. Moore has
compared death-rates from all causes among abstainers
and, non-abstainers for 6o years, including 864,953 male
lives at risk. These are not given for standard
populations as in Table II, but for each quinary age-
period separately. Taking the ages 35 to 75 the ratio
of the non-abstainers' to the abstainers' mortality
-varies from IOO to 54.8 up to io0 to 86.5. The proportion
between abstainers' and non-abstainers' general death-rate is,
therefore, not very different from that during the three years
in Table I, and it is reasonable to suppose that the same pro-
portion would be likely to hold good for cancer if this could
be tested. The figures as to cancer, however, indicate the
necessity for further investigation on the same lines, and do
not justify any dogmatic conclusion until this further statis-
tical investigation has been made. It should be noted, also,
that the ratio of the abstainers' to the non-abstainers' death-
rate is almost identical, whether the total death-rate or the
death-rate from cancer be taken. It cannot therefore be
claimed, assuming that more extensive data confirm those
in Tables I and II, that alcohol has a greater influence in
increasing the death-rate from cancer than in increasing that
from other causes of death.
Such a remarkable difference in the corrected death-rate

from all causes and from cancer among abstainers and non-
abstainers respectively suggests the desirability of ascer-
taining whether the data are untrustworthy, either by transfer
of lives from one section,of the Institution to the other, or
because of other sources of error. From Mr. Moore's paper
we learn(p. 215):

"4Persons are eligible for the temperance (abstainers')
section who do not take alcohol as a beverage in any form.
The continued adherence of the assured to the principles of
abstinence is checked by an annual declaration to that
effect. Peoplewho do not come within these conditions
are eligible for the 'general section' only, and are herein
described as 'non-abstainers.' If an abstainer cease to
abstain he is transferred to the general section; and on the
other hand, assurers in the general section who become
abstainers are generally eligible for transfer to the temperance

section. The effect of these ' transfers' on the mortality of
the two sections respectively will be dealt with later on in
this paper, but it may be here stated that such transfers are
not made if the assurers be known to be in bad health or of
intemperate habits, and transfers from the temperance section
are not made in the cases of persons over 70 years of age.
Moreover, the ' transfers ',are few in number."
Mr. Moore adds:
" The same care is exercised in admitting a new assurer

into either section as regards family history and personal
condition. But possibly if there were any unfavourablek
information on either of these points the case may have a
better chance of acceptance if the life be an abstainer. It,
should thus be made clear that the temperance section has
never been favoured or nursed with the view of securing more
favourable mortality results, either by the admission of un-
exceptionable lives only in the first inistance or by the
removal or transfer of inferior or doubtful lives."
The same point is further dealt with on p. 238 et seq. of the

same paper, in which Mr. Moore answers the suggestion that
"when an abstainer's health deteriorates, if he takes alcohol,
hle is transferred to the non-abstainers' section to die, and his
death is included in the latter section." On this point Mr.
Moore says: " Now (a) an abstainer is allowed to take
alcohol temporarily as a medicine bonia fide, and (b) he is not
transferred if lie be known to be in bad health or of intem-
perate habits. (In the latter case (b) a record is made in the
Institution's registers that he is to receive non-abstainer's
rate of bonus only). But. apart from these facts, the trans-
fers have been so few that their effect can be but insig-
nificant."
Table XV in Mr. Moore's paper shows that during the

period i847-19O1 only 2,685 transfers to non-abstainers and
1,465 to abstainers occurred. -These form a very small per-
centage of the total number of lives at risk, and by experi-
mental tables combining the experience of the transfers with
that of the ndn-abstainers and of the abstainers respectively
(Tables XVIII and XIX in his paper) Mr. Moore is able to
establish satisfactorily that the superiority of the abstainers'
over the non-abstainers' section has not been brought about.
by the operation of the "transfers," and that, in fact, this
element in the problem may be dismissed from considera-
tion.
Nor can it be said that the non-abstainers come from any

stratum of society distinct from that supplying the abstainers.
The average sum assured in the two groups is approximately
equal throughout the whole experience.
There appears, therefore, to be good reason for accepting

the above death-rates from cancer in the two sections as
stating, subject to the remarks on paucity of data, the true,
relative position of the two, or at least as not understating
the mortality among the abstainers. In view of the preceding
remarks about the 2I deaths from cancer among women
insured in the institution, the relative mortality from cancer
among the abstainers is possibly overstated.

It may be added that among the 125 deaths from cancer, 4
male deaths in the abstainers', 4 male deaths in the non-
abstainers' section, and no female deaths, were certified to be
due to sarcoma. These deaths have not been excluded, and,
it is likely that a number of other deaths from calicer were
due to sarcoma and not to carcinoma. This pathological
source of error is inherent in nearly all cancer statistics
available, and in those contained in Table I like the rest.
There is, however, no apparent reason why this error will
differ in the two classes compared.
The cancer statistics of the institution were further

analysed as to site of cancer; but the figures thus obtained'
did not indicate any special irritating effects of alcohol on the
oesophagus or stomach. The influence of alcohol in favouring
or provoking cancer, if any, must be chiefly an indirect one.
The view suggested by the figures in Table I is supported by
occupation statistics of the Registrar-General and by other
figures tabulated in Germany. Evidently, however, if
alcohol exerts an irritating effect, this is only one of a number
of cohditions favouring cancer, and alcohol cannot be elevated
to the position of a primary cause. This is at present.
unknown.
The directors of the United Kingdom Temperance and

General Provident Institution and of similar associations
would be conferring a public boon if they gave facilities for
the investigation of their experience as to cancer on a large
scale.
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MEMO RANDA I
MEDICAL, SURGICAL, OBSTETRICAL, THERA-

PEUTICAL, PATHOLOGICAL, ETC.

A. CASE OF MALFORMATION.
tBy permission of the DIRECTOR-GENERAL, MEDICAL

DEPARTMENT OF THE ROYAL NAVY.]
A CASE of bifurcation of the proximal phalanx of the right
thumb, with two separate terminal phalanges, came under
my notice while serving in His Majesty's ship As8aye on the
East Indian station last year. It occurred in a Lascar, a
native of Ratnagiri, serving on board that ship. In other
respects he was an exceptionally well-developed man. From
the photo it will be seen that the bifurcated phalanx is com-

PI'tely ossified, and at the termination of each branch there
is a joint for the two terminal phalanges. He had free move-
ment at the metacarpo-phalangcal joint, both in extension
and flexion. There was no power of extension of the distal
phalanges, but power of flexion, as he could grip anything
placed between fairly strongly. The soft parts of the distal
phalanges were normal, each having a well-formed nail, and
the tips iere just touching each other. He had a good grasp
with this hand, and could pull an oar easily.

I am indebted to Major Collis Barry, Indian Medical Ser-
vice, of the Grant Medical College, Bombay, for his kindness
in preparing the above excellent photo.

R. ST. G. S. BOND, M.B., F.R.C.S.Edin.
Surgeon, Royal Navy.

FLUORESCENT PINK-GREEN URINE.
A vsw weeks ago the mother of an epileptic girl consulted
me at the Ancoats Hospital on account of the peculiar colour
*of the urine passed by her daughter. A specimen brought for
ekamination had a well-marked green colour when seen by
6-flected light, but appeared pink'by transmitted light. The
urine had exactly the appearance of a dilute alcoholic solution

of eosin, such as is used for the staining of microscopical
specimens; in otlher respects it was quite normal. 'The girl
had been attending the hospital for several months on
account of epileptic fits and was taking io gr. of potassium
bromide three times a day.
The mother declared that the vessel into which the urine

had been passed was quite clean, and that the bottle into
which the specimen had been placed was also quite clean.
The peculiar colour of the urine had never been noticed pre-
viously. I thought it probable that the colour of the urine
was due, to colouring matter in some article of food, and
inquired if the girl had taken any coloured sweets. At first
this was denied, but after some consideration she remem-
bered eating coloured musk lozenges the day before the
peculiar urine was passed. A sample of the coloured musk
lozenges was brought to me next day. Some of the lozenges
were white, others were blue, and others pink.
The girl was told not to eat any more of the lozenges;, the

potassium bromide mixture which she was taking was discon-
tinued, and chloroform water given. Next day the urine was
of normal colour and remained of normal colour for a week.
The bromide mixture was then repeated, and the girl took a
large quantity of the pink musk lozenges. Next day the urine
had again the peculiar appearance-pink when seen by trans-
mitted light, green by reflected light. She continued the
bromide mixture for four weeks, but did not take any of the
pink musk lozenges during this period. The urine remained
normal in colour. The bromide mixture was then discon-
tinued, and the girl took a large quantity of the pink musk
lozenges. Next day the urine had again the peculiar colour-
pink when seen by transmitted light, green by reflected light.
There can be no doubt that the peculiar appearance of the
urine was caused by the pink musk lozenges. When these
lozenges were simply dissolved in water or, in normal urine,
a pink solutionwas obtained, but it had only the veryslightest
green tint when seen by reflected light. In this respect the
solution differed from the coloured urine passed by the
patient.

I do not know what is the exact nature of the pink colour-
ing substance in the musk lozenges, but I think it is probably
some form of eosin, or some substance closely allied to this
stain. Probably this peculiarly coloured urine will have been
observed previously, and will have been reported somewhere
in medical literature; but the condition is certainly rare, and
might be somewhat puzzling when seen for the first time.
Hence it appeared to be worthy of record.
Manchester. R. T. WILLIAMSON, M.D., F.R.C.P.

REPORTS .
ON

MEDICAL AND SURGICAL PRACTICE IN THE
HOSPITALS AND ASYLUMS OF THE

BRITISH EMPIRE.

CANCER AND SKIN HOSPiTAL, LIVERPOOL.
SCIRRHUS OF THE BREAST TREATED BY THE " X " RAYS.

(By H. LYLE, M.R.C.S.Eng., Senior Surgeon.)
M. S., aged 38, unmarried, was sent to me on February 4th,
1903, as an inoperable case of scirrhus of the breast.
State on Examination.-I found a growth of from three to four years'

duration of stony hardness occupying the site of the original breast
tissue on the left side. The tumour was the size of a small orange,
and had an ulcer about the extent of half-a-crown piece, which had
almost destroyed the nipple. The growth was firmly fixed to the chest
wall, being absolutely immovable, and surrounded by a ring of
nodules of the same stony hardness as the breast. A chain of enlarged
glands was present in the axilla. She complained of considerable
pain, and looked emaciated.
Treatment.-My colleagues agreed with me that any cutting operation

was useless. She was accordingly put back for treatment with the
x rays. On my part I admit that I regarded the performance without
much hope. The tube we had at that time was of high vacuum,
having been in use for some months. I ordered her an exposure of
half an hour's duration three times a day-the whole of the axillary
region to be exposed as well as the mamma.
Progress.-On February 25th the ulceration was less and the pain had

diminished. There was no sign of any dermatitis. On March gth the
ulcer had cicatrized to a considerable extent, but was covered with an
incrustation which was removed from time to time as it formed. There
was scarcely any pain; the tumour was unmistakably smaller and
softer. Her general condition had improved. Owing to our x-ray
apparatus getting out of order, the treatment was frequen'tly suspended-
namely, from February 27th to March ist; 'April 29th to May r2th; 'May


